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VANS'fONE : THE MISCIBILITY OF SOLIDS. PART II. 1837 


me cases the density was determined by weighing a brass 
(1) in air, (2) in water at a known temperature, (3) sue- 
in the fused substance at the temperature of its melting 

ie other cases the density was determined by drawing the 
mbstance up into a pipette (previously calibrated by weigh- 
h mercury) and then weighing. 


Temper- Density. Temper- Speeilie Molecular 

. l-aiicc. ature. — - — ■ „ alure. volume. volume. 

abeiixene I3f J 1 -11115 — — 0*89325 164-4 

.uiliiie 36 1-0586 1-0700 33' 0-94461 172-9 

<leiiea inline .. 50 1 *0450 1 0739 49 0-95691 173 3 

*eiie 07 1 0498 1-0901 89 0*95258 178-8 

T 52 0-9682 1*014 52 1*0328 188*0 

> 125 0*9544 0-9707 124 1 0478 183*6 

91 1*1030 — — 0 90008 190 2 

i 184 1*0790 — — 0 "92680 196*1 

illde 161 0-0161 — — 1-0910 215-2 

ciizmii 134 0*9*271 - 1 V7&} 230*8 


^ will be observed that there are two values given for the 
ity of some of the substances in the above table, 
ie second values are those obtained by Beck ( Ztit&ch . physikal. 
IK., 1904, 48, 657); they differ considerably from the values 
obtained. 

eck used the method of balancing columns of liquid in a U-tube 
ch would fail to give accurate results. 

fydrazobenzene lias a much lower molecular volume than the 
er substances in this series. It is worthy of notice that Beck 
- nd that the viscosities of these substances at their melting 
nts were approximately constant (2*5) with the exception of 
ilr azobenzene, which had the value 2’918 (Joe. at.). 

The substances with the greatest molecular volumes are those 
ich contain an oxygen atom, namely, benzil, benzoin, benzauilide, 
d hydrobenzoin, and it is concluded that the molecular domains 
these substances are greater than those of the other substances, 
d consequently they show more limited miscibility in the s^lid 
*te, It will be observed also that the molecular volume of a 
tBratcd substance at its melting point is less than that of the 
jBturated substance. 

Ais rulo has been observed previously for >ubsiances at the 
ilberature of their boiling points (Buff, AunuUn Supply 1865, 
Jjl29; Schiff, AniuiUn, 1883, 220, 301). 

IFurther discussion of the miscibility of substances of the type 
|ui0Bh is postponed until a larger number of binary mixtures has 
||p examined. 
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Summary. 

(1) Binary mixtures of benzoin with compounds of the type 
PhcijSPh give thermal diagrams having a single eutectic point, and 
forming two series of solid solutions. 

The miscibility is limited — never complete. 

(2) Binary mixtures of benzil with compounds of tho type 
PhaaPh and Pha#Ph behave similarly. 

(3) The position of the eutectic point (temperature and concern 
tration) depends on the melting points of the substances. The 
eutectic mixture always contains a larger percentage of the constitu- 
ent of lower melting point. 

(4) It is suggested that the CO and CH(OH) groupings give a 
greater spatial domain to the molecules, and that this accounts for 
the more limited miscibility of benzil than of other compounds of 
the type PhaaPh. 

Chemical Laboratory, Thk University, 

Edgbastos, Birmingham. 


CXCIX . — Coumaranone Derivatives. Part II. The 
Constitution of Ethyl Coumurawnecarbuxylatc. 

By Richard William Mehhiman. 

Several distinct observations indicate that ethyl coumaranonecarb- 
oxylate normally exists in the enolic form (1) : 

c , i >L<^oii>c-co 2 Kt c 8 ii j <--;»-->oh.co v i:; 

(I.) III.) 

(a) Out of fifty attempts to prepare tlie phenylhydrazone (Hi, 
described in Part I. (T., 1911, 99, 911), by the interaction oi ail 
alcoholic solution of the ester and a solution of phenylhydrazine iu 
50 per cent, acetic acid, only two were successful. In all the other 
cases, when air was excluded an isomeric substance with entirely 
different properties was formed. The phenylhydrazone melts at 
126°, and undergoes normal hydrolysis with alkalis and acids, and 
its behaviour towards light is similar to that of benzaldeliydephenvl- 
hydrazone. The isomeric substance melts at 142°, is not acted 
on by light, and is entirely stable towards all kinds of hydrolytic 
agents. It is probably the phenylhydrazino-derivative, 

C 'o I, 4<C(KH.N H Pii)^' C ' C 'Oz E t> 
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oduced from the enolic form of ethyl coumaranonecarboxylate. 
x attempts to prepare the oxime of ethyl coumaranonecarb- 
ylate were unsuccessful, (c) The ester is strongly acidic. On 
'rating its dilute alcoholic solution with N j 10-sodium hydroxide, 
■jug phenolphthalein as indicator, exactly one equivalent of the 
kali was required for neutralisation. (d) It reacts towards 
agnesium methiodide entirely in the cnolic form, (e) Further 
ddence for the enolic constitution of ethyl coumaranonecarb- 

PlG. 1. 


Oscillation frequencies. 



Ethyl cvn tun m iimi • hi 't m mcohol. 

A cetyl Urrivatirc. 

Sodium derivative in >* >* l f. 


^xylatc was obtained by comparing its absorption curve with that 
of its acetate. The curves are drawn in Fig. 1. The curve of the 
oster shows a deep baud in the ultraviolet with its head at 1/ A 3440. 
The absorption curve of the acetyl derivative is parallel to the 
former curve throughout its length, with a slight shift towards the 
more refrangible end of the spectrum, the head of the band being 
at 1 /X 3560. The constitutions of the ester and its acetyl derivative 
are evidently identical, so that, assuming the ordinary formula for 
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acety! compounds, the ester exists in the enolic form. Thre. 
different constitutions for the sodium derivative are possible : 

C 8 F 4 <^>CNa'CO s Et 

(I.) (II-) 

c r. ll 4<a)>°- C< 'OEt a 

(III.) 

Formula (II) would not account for the intense and character- 
istic colour of the ferric derivative. Formula (I) receives support 
from the work of Auwers (4 uno/cn, 1912, 393, 338). By the 
action of methyl sulphate and aqueous alkali at 0° on ethyl 
coumaranonecarboxylate, this author obtained the O-methyl ether, 

c AW M ' 0 = Et - 

its formation being attributed to the action of the ions of the 
methyl sulphate on the ions of the sodium derivative of the 
strongly acidic ester. 

Tho absorption curve of the sodium derivative, also given in 
Fig. 1, is entirely different from the other two curves. The solution 
used was made by dissolving the ester in the exact quantity of 
dilute aqueous sodium hydroxide required for neutralisation. The 
general absorption for the large thicknesses of solution is moved 
towards the visible spectrum in the usual manner. The baud 
present in the absorption curves of the ester and of its acetyl 
derivative becomes narrower and less persistent, whilst its head 
is shifted to 1/A 3050. A new band of small persistency, with its 
head at 1 /A 3930, also appears. A similar difference in the absorp- 
tion spectra of an acetyl and a sodium derivative has been observed 
by Hantzsch {A nnaJtn, 1912, 393, 286} in the case of the 2-alkylin- 
dandicnes. The stable sodium salt of ethyl coumaranonecarb 
oxylate is probably considerably ionised, so that its constitution 
may be expressed according to the modification of Hantzscli's 
theory proposed by Brannigan, Macbeth, and Stewart (this vol., 
p. 415) by means of the following formula: 

/^\ 

C 0 H/ X! — C-OEt 
X C f 0 . 

X) Nil 


Other coumaranone derivatives react in the enolic form. For 
instance, Feuerstein and Brass (Ber., 1904, 37, 817) found that- 

dihydroxycoumaranone, did not form an 

oxime or a phenylhydrazone. 
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Attempts to prepare the amide, O 0 IT 4 <^>CH-CO-NH 2 , by the 


ction of alcoholic ammonia on ethyl coumaranonecarboxylate, 
Iways resulted in the formation of the ammonium salt of the 
ster, as was to be expected from the stability of the ester towards 
Ikalis. The stability of ethyl coumaranonecarboxylate towards 
idling alkalis is probably due to the salt formation, as Auwers 
[for, at-) found that the 0- and (7-alkyl derivatives were readily 7 
tiydrolysed. 

The monoamide of ethyl o-carboxyphenoxyacetate, previously 
lescrited (Part I., T., 1911, 99, 912), must have one of the follow- 
ng formulae: 


CO.Et-C 0 II 4 *O-GTT„-CO-NH, 

(I-)" 


or NH,-CO-C 0 Hj-O-CH„'CO,Et. 

;u.i ' ' 


If formula (I) is correct, the monoamide should react with 
netailic sodium in benzene solution in the same way as ethyl 
o-carboxyphenoxyacetate, with the formation of the” amide of 
coumaranonecarhoxylic acid : 

CA<» C0 ^ + Na - 11 + »oh + c„h 4 <^>ch-co.s u : „ 


On isolating the product from the sodium salt, however, it was 
found to be a new amic acid with the composition CV,H,,0 4 N. There- 
fore the constitution of the monoamide of ethyl o-carboxvphenoxv- 
acetate probably corresponds with formula (II), so that the amic 
acid (o-carbamylpheuoxvacctic acid) has the formula : 

NH 2 'C0-C 6 II 4 -0'CH/C0,H. 

Both the original monoamide and tile amic acid gave, on hydro- 
lysis, o-earboxyphenoxyacetic acid, which was first- prepared by 
Rossing (Sec., 1884, 17, 2995). The formation of the amic acid 
from its ester is interesting, and the method might he capable of 
general application. The absorption curves of the amic acid and 
of its ester are given in Pig. 2. They are nearly parallel to each 
other throughout, and the head of the hand is at 1 /A. 3 140 in each 
case. A comparison of these curves with that- of ethyl coumaranoue- 
earboxylate, given in the same figure, is not without interest. The 
three curves are as nearly as possible parallel with each other; tho 
head of each band is at l/.\ 3440 ; the three bands are of exactly 
Jie same persistence. It s»ems that the hand might be due to the 
same centre of vibration in each case, the intensity being much 
increased in the case of ethyl coumaranonecarboxylate owing to the 
formation of a carbonyl group in place of a carboxyl group. The 
equal persistence of the three bands is certainly curious, and points 
to the fact that the persistence of selectivo absorption bands is not 
without physical significance (compare Dawson, this -vol., p ; 1311). 
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Experimental. 


Ethyl rhenylhydrazinocoumaranonecftrboxylale, 

C S H i<OTH-N^) >C ' C0 ' 2Kf - 


This substance was obtained during most of the attempts to 
prepare the phenylhydrazone of ethyl coumaranonccarboxylate. 

Phenylhydrazine (1 mol.) dissolved in 50 per cent, acetic acid 
was mixed with an alcoholic solution of ethyl coumaranonecarb- 
oxylate (1 mol.) contained in a tightly stoppered flask filled with 


Fig. 2. 


Oscillation 



hydrogen. In the course of two days yellow crystals separated, 
which, when recrystallised by dissolving in acetone and adding 
light petroleum, were obtained in yellow leaflets melting at 14- 
°This substance is insuluble in alkalis or acids, and is not hydro- 
lysed by them even on boiling for a long time: 

0-1086 gave 02744 CO, and 0-0525 H„0. C=68’9; H=5'4. 

0 2057 „ 16 S c.c. No (moist) at 14° and 7G3 mm. N~9''- 
C, 7 Hj t 0 3 K 2 requires' C = 689; 1I-54; N = 9‘5 per cent. 
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Titration of Ethyl Coumaranonecarboxylate , 

C « H 4<cioH)> C - C0 ^‘- 

The strongly acidic character of this ester was proved by titrating 
its solution in dilute alcohol with N / 10-sodium hydroxide, using 
phenolphthalein as indicator: 

0*2376 gram neutralised 11*6 c.c. iV/10-NaOH. Equivalent 
weight =205. 

C u H 10 O 4 requires equivalent weights 206. 

Ethyl Acetocoumaranonecarbozylate, 

^ c ^C*C0 2 Et.. 

Ethyl coumaranonecarboxylate (3 grams) was heated with acetic 
anhydride (10 grams) and fused sodium acetate (3 grams) for two 
hours. The hot mixture was poured into hot alcohol to remove 
the excess of acetic anhydride. The acetyl compound, after crystal- 
lisation from dilute alcohol, separated, like the parent ester, as an 
emulsion, which changed into long, white needles, melting at 77°: 

0*1037 gave 0*4463 C0. 2 and 0 0861 H a O. C = 62*9; H=4*95. 

C 13 H 12 0 5 requires 0 = 63*0; H = 4*85 per cent, 

This acetyl derivative is stable towards cold alkalis. 

Ethyl Benzocoumaranonecarboxylate , 

Ethyl coumaranonecarboxylate was boiled for three hours with 
sodium benzoate and benzoyl chloride, the. product being worked 
up in the usual way. Ethyl bcnzocovmaranonecarboxylate crystal- 
lises from light petroleum in glistening, white needles, melting at 
123°, and is readily soluble in the usual orgauic solvents : 

0*1011 gave 0*2580 C0 2 and 0*0410 H«0. 0 = 69*5; H = 4*5. 

C 18 TT h 0 5 requires 0 = 69*7; II = 4*5 per cent. 

Action of Alcoholic Ammonia on Ethyl Coumaranonecarboxylate. 

The ester was not attacked when boiled with alcoholic ammonia 
for fifteen minutes, but the ammonium derivative was prepared 
by passing ammonia into an ethereal solution of the ester. It was 
analysed by boiling with sodium hydroxide and collecting the 
ammonia in standard acid : 

0*1740 neutralised 7*5 c.c. iV/10-TT 2 SO 4 . NH 4 = 7*3. 

C n H B 0 4 (NH 4 ) requires NH 4 = 8*1 per cent. 
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The ammonium derivative slowly loses ammonia in the presence 
of water or on remaining for a long time in moist air. 

Action of Grignard’s Reagent on Ethyl Coumarananecarboxylate . 

The Grignard reagent, prepared by dissolving 2‘4 grams of 
magnesium in 8 grams of methyl iodide mixed with dry ether, was 
slowly added to ethyl coumaranonecarboxylate (10‘3 grams), dis- 
solved in dry ether. A vigorous reaction took place, and a solid 
separated. The cooled mixture was treated with dilute sulphuric 
acid, the ethereal layer separated, and repeatedly extracted with 
sodium hydroxide. The alkaline extracts, when acidified, gave 
10 grams of unchanged ester, showing that the ester had reacted 
entirely in the enolic form. 

Action of Sodium on the Monoamide of 
Ethyl o -Carbnxyph cnoxyaceta te. 

The monoamide (8 grams) was dissolved in dry benzene, and the 
solution added to sodium (0*84 gram) suspended in dry benzene, 
when a vigorous reaction took place, with evolution of gas. The 
reaction was completed by boiling under reflux for three hours, 
only a trace of ammonia being evolved during the experiment. 

The solid sodium compound which separated was dissolved in 
much water, the solution separated from benzene, and acidified 
with hydrochloric acid, when a white solid was precipitated. This 
was only moderately soluble in the usual organic solvents; when 
crystallised from alcohol it formed white needles melting at 221°. 
For analysis it was dried at 100°: 

0*1110 gave 0-2262 C0. 2 and 0 0454 11,0. C = 55-6; 11 = 4-6. 

0*1835 „ 11 "3 c.c. No (moist) at 17° and 763 mm. N = 7*3. 

requires C=55'5; H = 4'6 ; N=7*2 per cent. 

The substance is evidently o-carba tnyl ph e noxyacetic acid, 
NHo'CC-C c H 4 *0-Cn 2 -C0 2 TT. 

Its alcoholic solution was titr.il-ed with Jf 10-sodium hydroxide, 
using phenolphthalein as indicator : 

0*2100 required 10*8 c.c. A’/lO-NaOH. Equivalent weight=194 4. 

C 0 H 9 O 4 N requires equivalent weight = 195. 

o-Carba m yl ph e n or y ace f ic acid crystallises from acetone in very 
light masses having the appearance of cotton-wool, and from glacial 
acetic acid in clusters of small needles. It is soluble in aqueous 
alkalis, and is precipitated unchanged on acidifying the solutions. 
On adding phenylhvdrazine to an alcoholic solution of the acid, 
heat was evolved, and a salt separated in colourless needles, which 
melted at 177°. This salt was decomposed by cold sodium bydr- 
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0 xide solution with the liberation of phenylhydrazine. On acidify- 
incr the alkaline solution, the original acid, melting at 221°, was 
deposited. 

Hydrolysis of o-Carbamylphenoxy acetic Acid. 

The acid was dissolved in 10 per cent, sodium hydroxide, and 
the solution heated on the water-batli until ammonia ceased to be 
evolved. On acidifying the product, white needles slowly separated. 
The substance melted at 192°, and its other properties corresponded 
with those of o-carboxyphenoxvacetic acid, 
C0 2 H-C c H 4 -0-CII 2 -C0,n 
(Rossing, Ber., 1884, 17 , 2995). 

The same acid was formed by hydrolysing the monoamide of ethyl 
o-carboxyphenoxy acetate. The specimen prepared in this way also 
melted at 192°, and a mixture of the two melted at the same 
temperature 

East London Coi.lf.ge, 

University of London. 


OC . — Gmtmamnone Derivatives. Part HI. Acylazo- 
derivatives of CoumaranonecarhoxijUc Acid. 

By Richard William Merriman. 

The first known acylazo-derivative was benzoylazobenzene, 
CcH^CO'NlN'CflH-, which was prepared by Emil Fischer ( Annale.n , 
1877. 190 , 67) by oxidising s-benzoylphenvlhydrazine with yellow 
mercuric oxide. It was isolated as a dark red oil, which was 
decomposed by prolonged boiling with water. Benzoylazobenzene 
was re-examined by Hantzseh and Singer (Ber., 1897, 30 , 319), 
who found that it combined with hydrogen chloride with the 
formation of benzoyl-o-chlorophenylhydrazine. 

Fischer's compound remained an isolated example of the acylazo- 
class of compound until the year 1905. when the present author 
prepared benzeneazocarbonylcoumaranoue, 

<-' c H ,<(, jj>^ H • (A ' • N : N • t' 6 i 1 

and its plienylhydrazone (Part I., T., 1911, 99, 914). These two 
substances and the corresponding tolvl derivatives have been 
subjected to more extended investigation.* 

The orange azo-derivative still retains, in a greatly reduced 
* Acylazo-iltmativfls have si lire been slmlkd by Fom.in ami (.’harrier (A:ti It. 
Accad . Sci . Torino , 1909, 44, 295', GaslakH [<nr.:rtUt, 1911, 41, li. ;Ui« ats.l Siolh 
{ Ber ., 1912, 45, 273). 
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degree, the acidic properties of the parent ester. Its acetyl deriv- 
ative is hydrolysed by cold alkalis, and a solution of the sodium 
salt is alkaline to phcnolpkthalein, showing that the acidic proper- 
ties of the coumaranone ester have been greatly reduced by the 
introduction of the azo-group. The acetyl derivative is also formed 
when phenylhydrazino is added to an alcoholic solution of ethyl 
acetocoumaranonecarboxylate and the mixture exposed to the 
oxidising action of the air. This method of preparation is of 
importance, as it proves that the coumaranone residue is still 
present in the azo-compound, which must therefore have the con- 
stitution assigned to it. 

An alkaline solution of the azo-compound is reduced by zinc dust 
to benzenehydrazocarbonylcoumaranone, 

C 6 H 4 <q q>C h • CO • N H • NH Ph , 

which is also produced directly by adding phenylhydrazine to an 
alcoholic solution of ethyl coumaranouecarboxylate in an atmo- 
sphere of hydrogen. The colourless alcoholic solution of the 
hydrazo-derivative is rapidly oxidised by the air, with formation 
of the orange azo-derivative. 

It is remarkable that the ester group of ethyl coumaranonecarb- 
oxylate is attacked by phenylhydrazine, and not by alkalis or 
ammonia. The resistance of the ester to the latter reagents was 
attributed to salt-formation. This factor is absent in the case of 
the hydrazine, as there is no evidence of salt-formation when 
phenylhydrazine is added to an alcoholic solution of the 
coumaranone ester. 

On reducing the azo-compound with stannous chloride or with 
sodium hyposulphite, the azo-group is broken in the normal manner, 
with the formation of aniline. 

All the above reactions agree with the formula already proposed 
for the orange substance, which classes it as an acylazo-compound, 
but, unlike Fischer's benzoylazobenzene, it is not acted on by dry 
hydrogen chloride or by boiling acids or alkalis. This marked 
resistance to hydrolysis may be attributed to the acidic character 
of the substance. 

The properties of the red phenylhydrazone also agree with the 
formula proposed for it. This substance forms an acetyl derivative 
which is hydrolysed by cold alkalis, the formula of which must be 
either 

c « H 4<q: N ^ HPh) >C! : c(o A c/x : }fPh 

O-l 

(ii.) 
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Its colour is a much paler red than that of the phenylhydrazone 
itself; this points to a change of constitution, so that formula (I) 
is the more probable. An unstable, yellow sodium derivative is 
formed when an alcoholic solution of sodium elhoxide is added to a 
benzene solution of the azo-phenylhydrazone. The acidic proper- 
ties of the red substance are, however, very weak, as it is insoluble 
in cold alkalis. When it is boiled with 50 per cent, potassium 
hydroxide a small amount dissolves, and on evaporating the 
mixture to dryness a yellow residue of the metallic derivative is 
left. On acidifying the residue practically the whole of the original 
red substance is recovered unchanged. This marked resistance of a 
phenylhydrazone to alkaline hydrolysis is not without analogy. For 
instance, Torrey and Brewster (,/. Amer. Chew,. Soc., 1909, 31 , 
1322) found that the phenylhydrazones of aceto-a-napktkol, and 
of preonol, arc insoluble in potassium hydroxide, and arc not hydro- 
lvscd by boiling with this reagent. 

Benzeiieazocarbonylcoumaraiionephenylhydrazone is quite stable 
towards boiling concentrated hydrochloric acid, but is readily 
hydrolysed by fuming hydrobroinic acid with loss of pkenylhydr- 
azine and formation of benzeneazocarbonylcoumaranone. There is 
no doubt, therefore, that the red compound is the phenylhydrazone 
of the orange azo-compound. 

The three tolylhydrazines react with ethyl coumaranonecarb- 
oxylat© in tho same way as phenylhydrazine, forming colourless 
hydrazo-compounds, orange azo-compounds, and red hydrazones of 
the latter substauces, which have properties exactly similar to those 
of the corresponding compounds already discussed. 

Absorption Spectra. 

If the views expressed above are correct, the colourless hydrazo- 
compounds and the orange azo-compounds are derived from ethyl 
coutnaranonccarboxylale by converting a carbethoxv-group into an 
acylhydrazo- and an acyl azo-group respectively. The absorption 
curve of the coumaranone ester itself shows a deep band (Part II., 
preceding paper. Fig. 1), so that the effect produced by the above 
changes on the absorption curve might be somewhat obscured. In 
order to get a clearer idea of the effect of such substitutions, the 
absorption curves of benzoic acid, s-benzoydphcnvlhvdrazinc, and 
Fischer's benzoylazobenzent were compared. The benzoylazobenzcno 
was prepared by Ponzio and Charrier's method ( loc . cit.), and was 
obtained as a dark red solid, which forms orange solutions in 
alcohol. The three curves are drawn in Fig. 1. The curve for 
benzoic acid is reproduced from a paper by Hewitt, Pope, and 
Wyiett (T., 1912, 101 , 1772). This curve shows only general 
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absorption. In the case of s-benzoylphenylhydrazine the general 
absorption is much greater, and a very shallow band appears at 
1 /X 3700- The general absorption for benzoyl azobenzene reaches 
the visible spectrum, and the shallow band is now at 1/A 3400. 

It is clear that an acylhydrazo- or an acylazo-group does not 


Fig. 2. 
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produce a well-marked band, so that any deep band present in the 
absorption curves of the compounds described in this communica- 
tion must be due to the coumaranone residue present in the 
molecule. 

The absorption curves of benzeneazocarbonylcoumaranone and of 


Fig. 1. 

Fio. 2. 
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its acetyl derivative are given in Fig 2. The two curves are 
practically identical, which indicates that the azo-compound exists 
normally in the enolic form, 

c ° H *<c(Ott) >c ' co ’ :s :NP ''- 

The addition of alkali to the parent ester fundamentally alters 
Fio. 3. 
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the character of its absorption curve (Part II., Fig. 1). In the 
case of the azo-derivative also, the addition of alkali to the solution 
greatly alters the character of the absorption curve. The same 
curve, drawn in Fig. 2, is produced by adding either aqueous 
sodium hydroxide solution or sodium ethoxide to the alcoholic 
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solution of the azo-compound. The azo-denvative itself exisfa m 
the enolic form. Therefore the change m constitution, indicated ^ 
the change in the absorption spectrum, produced on adding alkali, 
might be explained according to the modification of Hantzsch s 
theory proposed by Brannigan, Macbeth, and felewart (this vol., 
p. 415) by means of the formula : 

^0^ :K ' c * Hy 


The absorption curve of p-tolueneazocarbonylcoumaranoue, 
c H <7 0_ >C.CO-X:N-C c H. 1 Me, is given in Fig. 3, together 

with thf iteration produced on adding sodium hydroxide or 
sodium ethoxide. The curves are almost exactly similar to those 
of the corresponding benzcneazocarbonylcoumaranone, except that 
the hands are slightly more persistent, and are displaced to a small 
extent towards the red end of the spectrum. 

The absorption spectrum of the colourless bcnzenehydrazo- 

carbonylcoumaranone, C.dl p..., . C H ' 1 10’NH’NITPh, is of a 

different type from that of the azo-derivative. The absorption 
curve, given in Fig. 4, shows two overlapping bauds, and the addi- 
tion of sodium hydroxide produces no marked change in the absorp- 
tion spectrum, as was to be expected from the fact that tile hydrazo- 
compound shows no acidic properties. It has, therefore, the 
ketonic constitution assigned to it above, which accounts for the 
great reduction in intensity, ill its absorption curve, of the deep 
band present in the absorption curve of the enolic coumaranone 
ester. 

The absorption curve of ethyl plienylhydrazinocoumaranonecarb- 

oxylate (Part II., he. eit.), C c H 4 <C^^p£.> v :]:|pj ) )^C-C0 2 Et, drawn 

in Fig. 4, is exactly similar to that of bcnzenehydrazocarbonyl 
coumaranone. The heads of the overlapping bands are at the 
same oscillation frequencies in the two cases, although they appear 
at greater dilutions in the spectrum of the liydrazino-eompound. 
A comparison of the two formulae assigned to these compounds 
explains the. similarity of the selective absorption. They each 
contain the group whilst neither contains an active 

enolic group. It is true that the coumaranone residue in the case 
of the hydrazino-compound lias the 6ame constitution as in the 

enolic compounds, t^Ii 4 < C|!,>' : b~, whilst in the hydrazo-derivativo 
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it has the different constitution, C 6 H 4 <^?p>C- This probably 

accounts for the greater intensities of the vibrations in the case of 
the former compound. 

The absorption spectrum of benzeneazocarbonylcoumaranone- 
pheuylhydrazone could not be examined owing to the small solu- 
bility of this compound in alcohol. The absorption curve of its 
acetyl derivative, which was sufficiently soluble to give a 
3 / /2000-solution, is given in Fig. 3. The curve is different from 
what one might expect, as it is very similar to that of the parent 
azo-compound, although no enolic group is present in the 
coumaranone part of the molecule. 

A comparison of the formulae given to the two compounds might 
| explain the similarity of the absorption curves. These formula} 
■ are : 

ly^oii )^ 0 ' 00-101 ’ 11 and 

c 6 H 4 <^x‘xnpI7)> c:c (° Ac )- x;Np h. 

Tlie change in constitution of the coumaranone residue is from 
( 'il 4 <^>0 to C 6 H 4 <^>C:, and this rearrangement has 
produced comparatively little change in the selective absorption. 


Experimental. 

Bemenehydraiocarbonylcoumaranone, 

C 0 H 4 <‘^>C!H • CO- >' H • N H • C„ H . 

Ethyl coumaranouecarboxylate (1 mol.) and phenylhydrazine 
(1 mol.) were dissolved in alcohol (free from air), and the solutions 
mixed in a flask from which air had been displaced by hydrogen. 
The mixture became red, and after the lapse of a day a consider- 
able quantity of colourless leaflets was deposited, which was col- 
lected and washed with dilute acetic acid. The substance was 
readily soluble in the usual organic solvents, but during the 
rcervstallisation from alcohul it became slightly yellow, owing to 
oxidation. It was recrystalliscd from carbon tetrachloride in large 
quantity in order to minimise the risk of oxidation, and formed 
colourless leaflets, which melted at 140 — 141°. This substance is 
insoluble iu dilute ammonia, and therefore does not. possess acidic 
properties; it is slowly hydrolysed by boiling sodium hydroxide 
solution with the liberation of phenylhydrazine : 
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0*1974 gave 0*4851 C0. 2 and 0-0770 H 2 0. C=67‘0; H = 4'3. 

0*24.73 „ 22*0 c.c, N 2 (moist) at 14° and 763 mm. N = 10*6. 

CjjH^OjNg requires C—67'2; H = 4*5; N=10*4 per cent. 

An alcoholic solution of this compound when exposed to the air 
yields benzeneazocarbonylcoumaranone, and when phenylhydrazine 
is simultaneously present the azophenylhydrazone (Part I., loc, cit.) 
is formed. 

Derivatives of Benzeneazocarbonylcoumaranone , 

The sodium derivative is an orange powder obtained by adding 
sodium ethoxide to an ethereal solution of the azo-compound : 

0 2518 gave 0-0610 Na. 2 S0 4 . Na = 7‘85. 

C 15 H 9 0 3 N 2 requires Na=8*0 per cent. 

The acetyl derivative, prepared by the aid of sodium acetate and 
acetic anhydride, crystallises from alcohol in brownish-yellow 
needles melting at 187°. It is moro readily soluble in alcohol or 
benzene than the parent compound, and is easily hydrolysed by 
cold alkalis. This acetyl derivative is also formed when phenyl- 
hydrazine is added to an alcoholic solution of the acetyl derivative 
of ethyl coumaranonecarboxylate and the mixture left exposed to 
the air: 

0*2065 gave 0*4996 CO, and 0*0765 H 2 0. C-65‘9; H=4*l. 

0 2136 „ 16*5 c.c. K, (moist) at 14° and 759 mm. N = 9"3. 

Ci 7 HiAN, requires C = 66'2; H = 3*9; N=9*l per cent. 

The acetyl group was estimated by Ilerzigh method (Monatsh., 
1884,5,90): 

0-2357 gave 0 08S2 BaS0 4 , corresponding with 0*0453 acetic acid. 

One acetyl group wouid give 0*0459 acetic acid. 

U eduction of Benzeneazocarbonylcoumaranone. 

The azo-compound behaves towards reducing agents in the same 
way as azobenzene. 

(a) Zinc dust was added to the hot alcoholic sodium hydroxide 
solution of the azo-coin pound until the orange-red solution became 
colourless. The hydrazo-dcrivative (loc. cit.) was recovered in a 
puro condition from this solution. 

(b) On reducing the azo-compound with boiling hydrochloric 
acid and stannous chloride, or with sodium hyposulphite in sodium 
hydroxide solution, the azo-group was broken, with the formation 
of aniline. The other product of reduction was isolated as orange 
needles, which melted at 261° and sublimed without decomposition. 
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Tli© substance contains nitrogen, and dissolves in concentrated 
sulphuric acid with the formation of a bright, red solution : 

0-0674 gave 0-1746 C0 2 and 0-0248 H 2 0. C-70'7; H = 41. 

TSjo simple formula can be deduced from these figures, and more 
of the substance is being accumulated for a complete investigation. 

Derivatives of Be nz e ntazocar h o nylcouma ran u n eph e nyl hyd r a zone. 

The sodium derivative is an orange powder obtained by adding 
sodium ethoxide to the benzene solution of the azoplienylhydrazone : 

0-3157 gave 0'0620 Na. 2 S0 4 . Na=6*35. 

C 21 H 1& 0 2 N 4 Na requires Na — 61 per cent. 

The acetyl derivative forms orangc-red needles melting at 139°, 
and is sparingly soluble in the usual organic solvents. It is readily 
hydrolysed by cold alkalis: 

01 938 gave 0-4927 C0 2 and 0 0802 H 2 0. C - 69*3; II -4 C. 

0-2059 „ 23*90 No (moist) at, 14° and 759 mm. X--13*8. 

Co S H 1s 0 3 N 4 requires C~ 69"3; 11= 4*5; N — 141 per cent. 

The acetyl was estimated by Herzig's method (Joe. cit.) : 

0 3523 gave 0‘ 1017 llaSO^ corresponding with 0 0523 acetic acid. 

A monoacetyl derivative would give 0’0u32 acetic acid. 

Hydrolysis of Be7izeneazocarbonyhoumaranonephenylhydTozone. 

• 

Tliis phenylhydrazone is very resistant to hydrolytic agents. It 
was boiled for a day with concentrated hydrochloric acid without 
any hydrolytic action taking place. A large quantity was boiled 
with excess of 50 per cent, potassium hydroxide: the red substance 
gradually dissolved, and on evaporating the solution to dryness an 
orange-coloured residue of the potassium derivative of the red 
azoplienylhydrazone was obtained. Hydrochloric acid was added 
to this residue, which was converted, apparently, entirely into the 
unchanged red compound; but a minute proportion of it. was now 
soluble in dilute ammonia. The ainrnoniacal solution was acidified 
with dilute acid, and a small quantity of benzeneazocarbonyl- 
coumaranone separated out. It was found during this work that 
fuming hydro bromic acid was a very powerful hydrolytic agent, 
aud this acid readily decomposed the phenylhydrazone. 

Fuming hydrobromie acid was added to the- boiling alcoholic 
solution of the red phony lhydrazone, and the mixture boiled for 
twenty minutes. The alcohol was evaporated off, the residue made 
alkaliue with sodium hydroxide, and steam blown through the 
mixture. rhenylhydraziue could be detected in the distillate, and 
the orange azo-compound was precipitated on acidifying the 
residue. 


VOL. dll. 
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Similar colourless hydr azo-derivatives, orange azo-derivatives, 
and red azo-hydrazones were prepared by treating ethyl coumaran- 
onecarboxylate with the three tolylhydrazines, in exactly the same 
way as already described in the case of phenylhydrazine. 

p-Toluenthydrazocarbonylcoumaranom ? forms clusters of fine, 
colourless needles melting at 153°. It is hydrolysed by sodium 
hydroxide solution with the liberation of p-tolylhydrazine, and its 
alcoholic solution is oxidised by the air with the formation of the 
orange azo-compound: 

01736 gave 0-4324 CO, and 0 079G II 2 0. C=68 0; H=51. 

0’2253 „ 18’6 c.c. N 2 (moist) at 15° and 759 mm. 17=9-7. 
C 26 Hj 4 0 3 N2 requires C — 681; H = 5‘0; N = 9'9 per cent. 

O'Toluenthydrazocarbonylcoumaranonc forms long, colourless 
needles melting at 182°: 

0-2573 gave 21*5 c.c. N. 2 (moist) at IS 0 and 770 mm. N = 99. 

C 16 H 14 0. $ N 2 requires N = 9‘9 per cent. 

p -Tolueneazocarbonylcoiimarauonc crystallises in deep orautre 
needles, melting at 187°: 

0-1096 gave 0-2756 CO, and 0 0420 11,0. C-68-6; H=4‘3. 

0‘2315 >, 20" 1 c.c. No (moist) at 20°” and 7 69 mm. N-10'2, 
C 16 H 12 0 3 N 2 requires C~ 68' 6 ; H — 4-3; N = 10'0 per cent. 

The silver derivative is a brick-red powder; the sodium, derivative 
is an orange powder. 

The acetyl derivative forms brown needles melting at 187°: 

0-2418 gave 184 c.c. N 2 (moist) at 14° and 763 mm. N-S'S. 

C ls H ]4 0 1 Nn requires N - 8"7 per cent. 

m-Tolueneazocarlonylcoumaninone melts at 162°, and forms ;i 
brick-red silver derivative, an orange sodium derivative, and a 
brown acetyl derivative : 

0-1875 gave 04697 CO, and 0 0742 11,0. C-:68-4; HM1. 

0-2316 „ 19” 6 c.c. X, (moist) at 19° and 761 mm. N =9 8. 
C j6 Hi 3 0 3 N 2 requires U-68 6; J1 — 4'3 ; N = 10"0 per cent. 

o-Tol u en eazocarbonylco ti ma ran one forms deep orange needles 
melting at 193°: 

01532 gave0'3859 C0 2 and 0*0621 11,0. C-G8-6; 11 = l o. 

0‘2436 „ 21 c.c. N, (moist) at 17° and 757 min. N -10 2. 
C 16 H],0 3 N 2 requires C -68*6; II ---4*3; N = lU0 per cent. 

The silver derivative is a brick-rod powder : 

0'273G gave 0*0779 Ag. Ag--28'5. 

C„Hj,0 3 N 2 Ag requires Ag = 28'7 per cent. 

The above azo compounds, when reduced with zinc dust and 
sodium hydroxide, or hydrochloric acid and stannous chloride, or 
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sodium hyposulphite, behave in the same way as beuzenoazoenr- 
boiiyleoumarauoiie. 

p.Tolueneaiocarionylcaumarano7ie-p-loli/IhijiIrn:nne crystallises in 
ruby-l'ed needles melting at 204°: 

02145 gave 0'5G71 C0 2 and 01041 ILO. C-72'0; II=8'4. 

0 2518 „ 31'2 c.c. N 2 (moist) at 14° and 703 mm. N = l t'7. 

C„ 3 Ho f ,0 2 N 4 requires 0=720; H = 5'2; N = 14'G per cent. 

QlohinicazftcarVoiiylcoumaranone-Q-toljUiydt'OZfinc forms deep 
red needles melting at 173°: 

0'2037 gave 0'5345 C0 2 and 00970 ILO. C=71'8; II = 5'3. 

0-1835 „ 22'4 c.c. N 2 (moist) at 16° and 762 mm. X = 14 - 4. 

0 3 1L,,0 2 N 4 requires C=72 0; H = D'2; N=14’6 per cent. 

The above azohydrazones are extremely resistant to hydrolytic 
agents, but are hydrolysed when boiled with fuming hydrobromic 
acid. 

This series of communications formed part of a thesis approved 
for the D.Se. degree of London Universily. 

East London College. 


CGI, — Condensation, of Avid Chlorides with the Ethyl 
Esters oj (<t) Ci/anoucd ie Acid, (li) Jla/omc Acid, 
and (e) Aeetoacctic And. Part 1. 

By Chaiiles Weizmanx, ILemiy Stepiiex, and 
Ganesh Sakhakam Aoasmk. 

The following account is an extension or a preliminary nnic (P.. 
1912, 28, 103) on the condensation of acid chlorides with ethyl 
sodiomalouate, ethyl sodiocyanoacetate, ami ellivl sudioacetuaectate, 
in which several such condensation products are described, li was 
thought probable that, by the preparation of ibis variety of sub- 
stances, '/-substituted derivatives of ethyl aceloacetate might be 
obtained by submitting them to a suitable method of hydrolysis. 
With the exception of ethyl phthaliuimoacetvlmalouate and ethyl 
plillialiniiiiopropionylinalonate, which gave ethyl phthaliiuiiioaeeto- 
acetate and ethyl plithalimiiinpropionylaeciate respectively when 
hydrolysed in the way to be described later, oilier condensation 
products led to the corresponding ketones on hydrolysis. This was 
the case, in particular, with the two examples described, namely, 

ti u 2 
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ethyl ethoxyacctylmalonate and ethyl ethoxy acetyl acetoacetate, "botli 
of which gave ethoxy acetone. Another method was therefore adopted 
in order to obtain ethyl y-ethoxyacetoacetate, namely, by the con- 
densation of ethyl acetate and ethyl ethoxyacetatc, which proved to 
be a successful method for obtaining large quantities of this 
substance. In the case of ethyl plithaliminoacetoacetate, it is 
interesting to note that this substance has been isolated in the 
form of the enol- and keto-inodificat,ions. The examinations of 
these modifications will be pursued in the second part of this 
paper. Since the appearance of the preliminary note ( 'loc . cit.) 
Pfaehler (Her., 1913, 46, 1702) has published an account of several 
of the substances described by us, due to an oversight on the part 
of the author.* 

Experimental. 

Ethyl Etho.ryacefi/hyanoacefafr, EtO’CH^CO’CH^N^COoKt. 

Thirty-live grains (1 mol.) of ethoxyacetyl chloride, diluted with 
twice its own volume of dry ether, were added to two molecular 
proportions of ethyl sodioeyanoacelate (prepared by mixing 12'8 
grams of finely divided sodium with 67 grams of ethyl cyanoacetah 
in dry ether), cooled in a freezing mixture. The mixture was 
allowed to remain in the cold for five hours, and then warmed 
gently on the steam-bath for the same period. The yellow sodium 
compound of the condensation product, which had separated durum 
the reaction, was collected, washed with dry ether, and then decom- 
posed with dilute sulphuric acid, the free condensation product 
being dissolved in ether. The dried ethereal extract was evaporated 
and the residue submitted to distillation under diminished pressure. 
A colourless liquid began to distil at 119°/ 1G mm., which gave a 
purple coloration with ferric chloride: 

0*1331 gave 0*2670 CO, and 0 0S26 11,0. 0-54*44 ; II = 0*8. 

CgHjjOjN requires C=o4*5; 11 = 6*7 per cent. 

The copper compound melts at 148° ; 

0*3402 gave 0*0572 CuO. Cu = 13*63. 

(C 9 U )2 0 4 N),Cu requires Cu-13‘8 per cent. 

Ethyl J'hcnn ryacet ijlci/anaaa tufe , P liO CH> CO C 1 1 (ON ) ■ CO, tit . 

This is prepared, in the same way as the previous compound, 
from pheuoxyacetyl chloride and ethyl sodiocya uoacetatc. It yields 
a copper compound, melting at 191°, and the free condensation 
product obtained from this copper compound crystallises from light 
petroleum, and melts at 14°: 


Pi i V;it(; co 1 1 1 run n i<-:it ion . 
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0-1721 gave 0-4015 C0 2 and 0*0852 ILO. C-63 G0 ; IT -5 5. 

C 1S H 13 0 4 N requires C = 63*16; H = 5'26 per cent. 
Copper compound: 

02713 gave 0*0397 CuO. Cu = ll'6. 

(C 13 H 12 0 4 N) ; >Cu requires Cu = ll’45 per cent. 


Ethyl fi-G hloro ]yro pio n y ley a none elate, 

C H 2 C1* CfL • CO* CH (C N ) • CO,E t. 

This is obtained by adding /3-chloropropionyl chloride (1 mol.), 
diluted with an equal volume of ether, to ethyl sodiocyanoacetate 
(2 niols.), suspended in dry ether. The sodium compound of the 
condensation product is obtained and treated in the same way as 
lief ore. The free condensation product is a white solid, crystallising 
from a mixture of benzene and light, petroleum, and melts at 68°: 

0-1852 gave 0*3220 CO, and 0*0867 IT,0. C = 47 41 ; H = 5*20. 

0-1719 „ 0-1199 AgCl. Cl = 17-2. 

CjiHujOyNCl requires C — 47*17; 11 = 4*91; Cl — 1 7*4 per cent. 

The copper compound crystallises from toluene in needles, melting 
at 150°: 

0*3377 gave 0*0582 CuO. Cu = 13'7. 

(CjjHfjOyKCl^Cu requires Cu=- 13*50 per cent. 

Ethyl y-Ethojyac< Inna tale, EtOCil, , CO*CU, , CO_,Et. 

This compound has been prepared by condensing ethyl acetate 
with ethyl ethoxyacetate by means of sodium, according to the 
method described by Wahl and Doll (Hall. Sac. chiw 1913, [iv], 
13‘, 4G8). The substance obtained is identical with that described 
by Sonimelet (Gompt. rend., 1912, 154, TOC). 

y-Oximino-a-ethoxyacctonc, EtOCIL’COCIKXOII. 

Ethyl y-ethoxyacetoacelate (5'2 grains) is dissolved in a solution 
of potassium hydroxide (1*8 grams) in water (69 c.ej, and a solution 
of sodium nitrite (2’2 grams') in water (9 c.o.) is added. Alter 
being kept for twenty-four hours at the ordinary temperature, the 
mixture is carefully acidified with .V-sulphuric acid. The solution 
is then saturated with ammonium sulphate, ami the oximino- 
compound extracted with ether. The residue, alter evaporating 
the dried ethereal extract, solidifies to a paste of crystals, which, 
on crystallising from ethyl alcohol, are obtained in fine needles, 
melting and decomposing at 90°. The substance is soluble in cold 
water or ethyl alcohol, and sparingly so in benzene or light 
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petroleum, from which also it can be crystallised. It dissolves in 
alkaline solutions with a yellow colour : 

0 1050 gave 01749 CO, and 0 0629 HI). C=45‘44; H^6‘66. 

01320 „ 12*6 c.c. No (moist) at 21° and 757 mm. N = 10'84. 

C 5 H 9 0 3 N requires C = 45‘8; H = 6‘87; N = 10'7 per cent. 

Ethyl E th ouyac 1 1 yl malon ate, E 1 0 • CH 2 * CO’CH (C0 2 Et) 2 . 

This compound was obtained by adding ethoxyacctyl chloride 
(1 md.), diluted with its own volume of dry benzene, to two 
molecular proportions of ethyl sodiomalonate, suspended in dry 
benzene, the mixture being cooled in ice during the addition of the 
chloride. After twelve hours, the mixture was warmed on the 
steam-bath for three hours, when the sodium compound of the 
condensation product separated as a yellow solid. This was 
collected and decomposed with dilute sulphuric acid, the free con- 
densation product being dissolved in ether. The dried ethereal 
extract was evaporated, and the residue submitted to distillation 
under diminished pressure. The condensation product is a colour- 
less oil, which boils at 165°/ ID mm., and gives a purple coloration 
with ferric chloride- The copper compound crystallises from 
toluene or ethyl acetate in blue needles, inciting at 104°, from 
which the free product, can be obtained : 

0-1711 gave 0*3338 C0 2 and 01135 H.,0. 0-53-2; K-7'36. 

C n H IS O 0 requires C = 53*66 ; H = 7'32 per cent. 

Copper compound : 

0-2101 gave 0 0291 CuO. Cu-11-2. 

(Cj 1 TT J7 O ri ). i Ou requires Cu = ll*4 percent. 

Ethyl cthoryocetylucetuaccfute, EtO-CHyCO'CHAe’CO.Et,’ is 
prepared in a similar way to the previous compound by adding 
ethoxyacetyl chloride (1 mol.) to ethyl sodioaeetoacetate (2 mok) 
suspended in dry benzene. It is purified by means of its copper 
compound, and is a colourless liquid boiling at 132 — 133°/ 12 nun., 
and giving a purple coloration with ferric chloride: 

0-0894 gave 01S16 CO, and 0 0635 I1..0. C = 55'4; 11-7 8. 

C Ul H |,,0- requires C = 55*4 ; II =-7 -1 per cent. 

The copper compound, after crystallisation from benzene, decom- 
poses at lld^. 


Behaviour of lJln/1 Ethn.cyaretyhnafonatr and Ethyl Ethtny- 
(icrl ylttn-iniirrtnf r on If ydrnlt/s/.* ut Sent ml Solution. 

r ieu c.c. oi ethyl ethoxyacelyimalonate were mixed with 5 c.c. 
oi water, and heated in a sealed tube for one hour at 250°. H"' 
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contents of the tube were neutralised with A-sodium carbonate 
solution, and the solution was distilled in a current of steam. The 
distillate was saturated with potassium carbonate, and extracted 
several times with ether. The dry ethereal extract gave an oil, 
which was treated with a dilute acetic acid solution of p-nitroplienyl- 
hyilraziue, and the p-nitrophenylhydrazone of ethoxyacelone was 
obtained, which crystallised from benzene and light petroleum in 
bright orange leaves, melting at 102° (.!««. Clam. Flips., 1906, 
jviilj, 9, 516). 

The same result was obtained on similar treatment of ethyl 
etlioxyacetylacetoacetate with water in a sealed tube at 250° for 
one hour. 

Tt was observed that in both cases very little acid hydrolysis had 
(alien place, from the fact that a very small quantity of A’-sodium 
carbonate solution was required for neutralisation. 

Ethyl Phenoxyncelylaeetmeetuli PIiOCHaCOOII A c-CO,Et. 

I’henoxyacetyl chloride and elhyl sodioacetoacetate were con- 
densed according to the previous method; the product is best 
purified by means of the copper compound, from which it is 
obtained as an oil distilling at 174°/ 14 mm., and solidifying to a 
white, crystalline solid, melting at 81—86°; it gives the ferric 
chloride reaction : 

0-1254 gavo 0 2895 CO, and 0*0631 11,0. C = 63 6; 11 = G OG. 

CnHjcOs requires C — 63 63 ; II = G OG per cent. 

Ethyl Amyloryactlylaeetottcrtate, ( 1 T , , • O • C II , • CO ■ C H A c ■ CO , E t. 

Molecular quantities of ethyl sodioacetoacetate and amyloxy- 
acetvl chloride are condensed in dry ether. The product is a colour- 
less liquid, boiling at 1 7 6° / 14 mm., which gives a copper compound, 
am! a violet coloration with ferric chloride: 

0-1148 gave 0-3195 CO, and 0 1069 11,0. 0 = 60-1; II -S o. 

C l5 ll,,O f , requires 0 = 60-48; I i — S'2 per cent. 

t topi /3 . 1 mplo ri/jirupioiii/ltiri tima tah , 

C ;l il )l -0-cil,-OTr,-CO-(TIAc-CO,Et. 

0-Amyloxypropionyl chloride (1 mol.) is condensed with etlivl 
sodioacetoacetate (2 mols.) in suspension in dry ether; the mixture 

kept for forty-eight- hours al- the ordinary temperature, and then 
vanned t or lour hours oil (he steam-bath, tt is then acidilied 
vuii dilute sulphuric acid, and the condensation product dissolved 
111 ''(her. After evaporating the dried ethereal extract, the residual 



lotiO CONDENSA TION OF ACID CHLORIDES, ETC. 

oil distilled el 175°/12 min. It was purified hy means of the 
cu/i/Kr compound, and is a colourless liquid : 

01386 gave 03094 C0 2 and 01097 U,0. C = 60'88; H = 88. 

C„H 2 A requires C — fil’76; H — 8‘8 per cent. 

Ethyl (I I mylascypropioiii/hnaloiwte, 

C 5 H, , ■ O • C II, ■ CH,- CO • CH (CO, Et),. 

Tins is prepared according to the above method by condensino 
fl-amyloxypropionyl chloride (1 mol.) with ethyl sodiomalonate 
(2 mols.). The substance is a colourless liquid, boilitur if 
190°/ 18 min.: 

011G4 gave 0-2539 CO, and 00895 11,0. C=59'B1; H = 8’55. 

CjAA requires C-59-J5; H-8'61 per cent. 

Ethyl l'litlifiUminmee.toacetate ( Kela-form ), 
C '> H 4<CO> if,OH i ,c O'CH,'CO J Et. 

Hiis substance was prepared by condensing phtlialiminoacelrl 
chloride (1 mol.) with ethyl sodiomalonate (1 mol.) suspended in 
dry benzene. After twelve hours t lie mixture is warmed on the 
steam-bath for three hours, and poured into dilute sulphuric acid 
until completely acidified; the benzene layer is then extracted 
with sodium carbonate solution several times, and the benzene 
afterwards removed by distillation under diminished pressure. The 
oily residue solidified on cooling, ami on crystallisation from etlivl 
alcohol was obtained in small, while needles, melting at 119°. Thi- 
substance does not give a coloration with ferric chloride : 

0 1506 gave 0*3367 CO, and O'ODTO 11,0. C-61'00; 11 = 4-3 
O'- 3 - 8 » 10-7 c.c. X, (moist) at 20 s and T56 mm. 'n=5-34. 
c iiHi 3 0,,N requires C-0I 09 ; If - 1 7; N=5i0 per cent. 

Ethyl Phthilimhijaeeiuacttalc (E mi-form). 

If the alcoholic solution of the above substance is mixed with a 
cold alcoholic solution of an eqnimoleoular quantity of potassium 
ethoxide, a yellow, crystalline potassium compound is obtained. This 
is dissolved in water and decomposer! with cold dilute acetic acid, or 
by means of a current of curb-on dioxide; the compound set free 
15 dissolved in ether, and (he dry ethereal extract, 011 evaporation, 
leaves a pale yellow, crystalline solid, which crystallises from ethyl 
. 10 111 yell''"- nee lies, melting at, 70°. This substance 

gives a deep purple coloration with ferric chloride, and is thus Hie 
enohe. modification of ethyl phthaliininoacetoacetate: 
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01181 gave 0'26-18 CO. and 0 0520 H.,0. (J-61'00; H = 4 93. 
U'1522 „ 6'4 c.c. N 2 (moist) at 15° and 765 mm. N = 5'18. 

C„H 13 O s K requires C-61'09; H-^4'7; N = 5'10 per cent. 


Ethyl Phthaliminoace.tylcMoroinalonate, 

CA<ra^ N-CH 2’ C0-CC1 ( C0 2 Et )2' 

Phthalylglycyl chloride (1 mol.) is treated with the potassium 
compound of ethyl chloromalcnate (1 mol.) suspended in dry 
benzene. The condensation product crystallises from methyl 
alcohol in needles, melting at 99° (Pfaehler gives 95 — 96°). (Found, 
Cl-8’93. C 17 H lc O- ( NCl requires Cl = 9*29 per cent.) 

On distillation in a current of steam in presence of dilute 
sulphuric acid, it yields phthaliminoacetie acid. 

[I MV R15SITV, XL A N CHESTER. 


CClI, — The. Action of Sulphur Chloride and of 
Thienyl Chloride on Metallic Salts of Organic 
Acids: Preparation of A nhydridc#. 

By Wit.ltam Smtth Denham and Hilda Woodhouse 
(Carnegie Scliolar). 

The preparation of anhydrides of organic acids by the action of 
sulphur chloride on metallic salts in the presence of an indifferent 
solvent has already been described by one of tlie authors (T., 1909, 
95 , 1237). The reaction proceeds iu two stages, which are repre- 
sented for the case of silver benzoate by the equations : 

(1) 2C,H-*CO.,Ag CLS.- (C 0 H 5 *CO,BS, -i- 2AgCl. 

(2) 2(C 0 ll :i -CO,)X - 2^C,ll : ;C6),6 SO. - 3< 

The intermediate compounds of the general formula (R , CO. : L i B : can, 
as a rule, be isolated, but very soon decompose spontaneously iu the- 
manuer indicated by equation (2). 

A compound of the type (R’l’OoUF. may be regarded ns a mixed 
anhydride of the organic acid and of an unknown sulphur acid. 
S. 2 (01i)o, of which sulphur monochloride, S. : Cb. would be the 
chloride. Other derivatives of this acid are already known, as. 
for example, the substituted amides and S..(XKt..u which 

are readily obtained by the interaction of the alkylaminee aiui 
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sulphur chloride (Miehaelis, Bar., 1895, 28, 165). Lengfeld (Ber. } 
1895, 28, 449) describes esters which lie terms methyl and ethyl 
tkiosulphites, obtained by the action of sulphur chloride on sodium 
methoxide and on sodium ethoxide in the presence of light petrol- 
eum. The authors, although their attempts to prepare' these 
compounds were unsuccessful and yielded only chlorinated products 
which evolved hydrochloric acid on keeping, propose to retain the 
term “thiosulpkile” as a convenient designation for the acyl 
compounds now described. 

The acyl tkiosulphites should be compounds of considerable 
interest, and in the hope of isolating stable representatives of this 
class the salts of a large number of acids have been subjected to 
the reaction with sulphur chloride, but, despite minor variations 
in the degree of stability, a stable acyl thiosulphite was not 
obtained. The reaction, which proceeds smoothly as a rule, is, 
however, of general application as a method of preparing anhy- 
drides, but fails in the cases of hydroxy- and amino-acids when more 
complex reactions occur, and it is inferior as a practical method 
to that in which tkiouyl chloride is used (P., 1909, 25, 294). In 
this method equivalent quantities of the silver salt and tllionyl 
chloride are shaken together in presence of ether or other indifferent 
solvent, when silver chloride, sulphur dioxide, and the anhydride 
are formed, the last-mentioned product being obtained nearly pure 
on filtration and removal of the solvent. The formation of benzoic 
anhydride in this manner is indicated by the equation : 

2C 6 H 5 CO,Ag -j- SOCL •- (C (i II-;C0). 2 0 -f- S0 2 + 2 AgCl. 

This method also is a general one. hut. as with sulphur dioxide, 
fails in the case of amino-acids, whilst the reaction with hydroxy- 
acids appears to be abnormal. The preparation of bromoacetic 
anhydride from the sodium salt- according to this method is 
described in the experimental part of this paper. 

The salts of hydroxy-acids are exceptional in their behaviour 
towards both sulphur chloride and tllionyl chloride. Sulphur 
chloride has little action on silver glyrollate, it reacts only slowly 
with silver malatc, whilst, with silver niandclate, reaction occurs 
more readily, but apparently in a less simple manner than usual. 
Tllionyl chloride, on the oilier hand, reacts at once with all three 
salts. In the case ot silver idycoilate. a white, crystalline compound 
separates irom the filtrate, the composition of which is repre- 
sented by the formula (ll0‘Cir,*C0. r ).,80; similar compounds are 
formed from silver mnndclate and silver malatc, although they 
have not been isolated m a pure condition. All these compound- 
part with sulphur dioxide only slowly in dry air even when they 
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are heated. The formation of intermediate thionyl compounds 
was not observed in the preparation of anhydrides of other acids by 
this method, and as silver methoxyacetate does not yield a thionyl 
compound, it appears probable that the hydroxyl group plays a 
specific part in the reaction when salts of hydroxy-acids are used. 
Jarrard, however, on applying the method to the preparation of 
mellitic trianhydride, noted the formation of an intermediate 
compound which was not decomposed at once by boiling the solution 
(P., 1913, 29, 106). Prom the products of the reactions between 
thionyl chloride and the salts of these hydroxy-acids it has been 
found possible to separate substances of undetermined constitution 
which have the same percentage composition as would be possessed 
by anhydrides of normal type; the conditions for their preparation 
having now been established, their investigation will be continued. 
The anhydride derived from malic acid is crystalline, and appears 
to be a chemical individual; it differs, probably, from the substance 
of the same composition obtained by Walden by heating the acid. 
The anhydride, derived from mandehe acid is a glass, and, whilst 
similar to the anhydrides described by Bischotf and Walden 
(.1 etiulnt. 1899, 279, 199), Staudinger (Jicr., 1911, 44, 545 ), and 
Stills (Her., 1911, 44 , 3-185 b may be represented by a simpler 
empirical formula. 

The results just recapitulated arc of some interest in connexion 
with the much-discussed question of the constitution of sulphur 
chloride. At present opinion seems to lie divided between the 


constitutions represented by the formula! 


S-U 

i 

S-C'l 


and 



the 


latter representing the compound as the sulphur analogue of 
thionyl chloride. Although either formula is sufficient for the 
representation of the reactions at present under consideration, it 
may he pointed out, in view of the possible similarity in constitu- 
tion of the two chlorides, that the analogy between the two series 
of reactions may be made more striking on the assumption that 
the first product of the interaction of the silver salt and thionyl 
chloride is the unstable mixed anhydride (K-t'O.i.SO, an assump- 
tion which finds support in Jarrard s observation just mentioned, 
even if the formation of a thionyl compound from silver glvcollato 
is thought to be inadmissible as evidence on account of the v.ossible 
participation of the hydioxvl groups in the reaction. Further, 
tile intermediate compound. (Rd'O., pS... derived from sulphur 
chloride may lie regarded as giving as the first products of dccotn- 
posit ion the anhydride (U-COl.O. and an oxide of snlplmr. S.O. 
which immediately decomposes into sulphur dioxide ami sulphur. 
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The fact that the decomposition of the acyl thiosnlpliite proceeds 
as a reaction of the first order is in harmony with this view. The 
changes which occur would then he represented as follows : 

2R'CO,Ag + SOCl 2 = (R-CO,)„SO 2R-C(XAg + S 2 C1 2 = (R'C0 2 ) 2 S s + 

+ 2AgCi 2AgCl 

(I1-C0 2 ) 2 S0 = (R-CO) s O + S0 2 ( R-CO s ) 2 S 2 = (R-C0),0 + S 2 0 

2S 2 0 = S0. 2 + 3S 

It may not be superfluous to point out that the analogy extends 
further, for, if silver benzoate is treated in the presenco of ether 
with twice the quantity of thionyl chloride that is required for the 
formation of tile anhydride, the filtrate, on evaporation of the 
solvent, gives benzoyl chloride in good yield. The preparation of 
acid chlorides of hydroxv-acids according to this method has been 
patented (Kopetschni and Karczag, Jfr. Pat. 450227). Similarly, 
although less readily and less smoothly, sodium benzoate when 
heated with sulphur chloride in equiniolccular proportions gives 
essentially benzoyl chloride, sodium chloride, sulphur dioxide, and 
free sulphur (Carius, .1 niitrlcn, 1858, 106, 291). Benzoyl chloride 
is formed also when benzoic anhydride is heated with sulphur 
chloride. The following equations represent similar reactions: 

(G c II i , C01«0 -|- SOCL>= 2C' c IJ;-COCl ; SO.,. 

2(O 0 Tiy C0).,0 + 2&,CL[- 4C, TT-/COC1 + 2S,0 ] - 

4C c H s -COCl+SO, + 3S. 

The two stages represented by (be equations: 

2C s H 5 *CO.,Ka 2S.,C1„ - (CJlyCO ).,S -|- 2SOCL, -! Na,S - 

aC'.Hj-COCl -l \>NaCl + SO, +3S. 

iu which Carius thought the reaction between sodium benzoate and 
sulphur chloride to occur, appear to he less probable. 


Expekimf.xtal. 

The products obtained by the action of sulphur chloride on 
sodium benzoate and on the silver salts of acetic, propionic, benzoic, 
o-toluic, m-loluic, p-loluic, and phenylacetic acids have already 
been described (T., 1909, 95. 1235), Additional data are here given 
regarding the benzoyl compound, and a record of experiments will) 
salts of other acids, which were carried out in the search for a 
stable compound of the type. 

Action of Sulphur Cbionih ini Si! n i Salt*. 

Sulphur Chloral* ami Silvir linrjuil r. — l‘j-5 Grams (instead of 
115 grains; of silver, benzoate suspended in 50 c.e. of drv ether 
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were treated with 3'4 grams of sulphur chloride, and the mixture 
was shaken vigorously. After filtration from the silver chloride 
and removal of the ether, 7'5 grams of benzoyl thiosulphite were 
obtained as a colourless syrup, which soon crystallised with marked 
evolution of heat, and afterwards decomposed. From the products 
of decomposition 5*6 grams of the crude anhydride were extracted 
by means of ether, and O' 9 6 gram of sulphur was left. The calcu- 
lated quantities (reckoning on the amount of sulphur chloride 
used) are 7'6 grams of benzoyl thiosulphite, 5 65 grams of benzoic 
anhydride, and 0*95 gram of sulphur, if the reactions which occur 
are represented by the equations: 

2CJIr/C0 2 Ag + & 2 C1 2 — (CJVCO^S., !- 2AgCl. 
2(C c ll 5 a CO^)«So = 2(C c ll 5 *C0) ; >0 SO., - 3S. 

The crude anhydride was now mixed with 3 1 grams of sulpliur 
chloride and heated under reflux for four hours. On extraction of 
1 he product with ether, 1 gram of sulphur was left, and the ethereal 
extract contained 6 grams of dissolved matter, which consisted 
rhieflv of benzoyl chloride. The calculated amounts are 1*2 grams 
of sulphur and 7*1 grams of benzoyl chloride on the assumption 
that the reaction is represented by the equation: 

2(C c n i -C0).0 2&.CL -- 4C 0 II r> *COOl t-S0 2 + 3S. 

Dr termination of the Velocity Constant for the. Decomposition 
of Benzoyl Thiosnlphitr. 

The sulphur dioxide evolved from a solution of the compound in 
boiling toluene was expelled from the containing flask by means of 
a regular current of dry carbon dioxide, and passed through a 
reflux condenser into a dilute solution of iodine in potassium iodide, 
which was replaced from time to time. 

The total volume of iodine solution, used (after some hours) —a — 
71*2 c.c. 


Minutes 

r = c.c. Iodine. 

u - .v. 

l//log«'.» 

10 

9*1 

tfi-l 

o-oo;.!i 

26 

21 4 

49 *8 

0 ‘t'OOO 

45 

330 

::S‘2 

0'0 ( 't50 

71 

437 

•J7 f, 

0 OOM 1 

S5 

4S-2 

•Jo-0 

0 OOf*S 

djdnir 

chloride and s'dnr 

n -hut if rate 

gave a viscous 


which closely resembled the acetyl compound: 

0*3199 gave 0 6220 BaS0 4 . S- 26*71. 

0-4805, in 12*25 benzene, gave If = -0*0S°. MAY. -213. 
C3II14O4S2 requires S--2GS9 per cent. MAY. =-238. 
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Sulphur chloride and silver iso huh/rafe reacted in the usual way, 
but the intermediate product was so unstable that a sample could 
not be obtained for analysis. 

Sulphur chloride and silver iso valerate gave an oil which decom- 
posed almost immediately after preparation : 

0*3437 gave 0*5954 BaS0 4 . S=23*76. 

0*3972, in 9*07 benzene, gave \t= —0*055°. M.W. = 233. 

Cyi Jb OA requires S~ 24*06 per cent. M.W.— 266. 

The decomposition products from these preparations reacted 
immediately with aniline, giving .about the same yields of anilide 
as is obtained from acetic anhydride. 

Sulphur chloride and silver palm'd ate gave an intermediate 
product, which was only sparingly soluble in ether. The reaction 
mixture was therefore warmed, and, on filtering the solution, 
palmilyl thiosulpliite crystallised in soft, feathery crystals, which 
closely resembled those of palmitic acid: 

0*2417 gave 0*2050 BaS0 4 . S = 11*64. 

0*7049, in 25*05 benzene, gave It = —0*30°. M.\V.=4G9. 

C k 1T«jOA requires S-- 11*15 per cent. AT. W. -574. 

The compound decomposed normally, but the anhydride was not 
easily obtained free from sulphur. 

Sulphur chloride and silver a-naphthoate gave a product which 
separated from the ethereal solution as a white, crystalline mass : 

0*3212 gave 0*3688 BaSO,. S = 15*77. 

C.. ; ,H 14 0 4 S. i requires S = 15*76 per cent. 

The anhydride presumably formed when this substance decom- 
posed, either at the ordinary temperature or on heating, could 
not be obtained free from a small quantity of sulphur. After 
dissolving it in a solution of sodium hydroxide and filtering from 
the undissolved sulphur, addition of hydrochloric acid to the 
solution precipitated a naphthoic acid in a pure state. 

Sulphur chloride and silver namochforoiinhiir. reacted normally, 
and yielded a compound which is similar to t lie acetyl compound, 
but is less stable: 

0*1750 gave 0*5997 BaS0 4 . S 20 02. 

0*049, in 10*51 benzene, gave -1*57°. A1.W. = 197. 

W 4 CLS. requires 8 = 25*50 per cent, M.W. --- 251. 

Sulphur chloride and silver tribroiiioaa fate gave a dark brown 
oil, which deposited sulphur before the ether was completely 
removed. 

Sulphur chloride and the silver bromobt nzoafe s reacted normally. 
The products are probably less stable than the benzoyl compound; 
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for this reason and on account of its sparing solubility the pnra- 
i-oinpound was not obtained pure : 

o compound : 0 2162 gave 0-2070 IlaS0 4 . 8^1315. 

w compound : 0 -1156 „ 0 4272 BaSO,. S = 14'll. 

p-compound: 0'2350 „ 0T730 BaS0 4 . 8 = 10-11.' 

C'i 4 l r s 0 4 Br 2 S 2 requires S = 13 79 per cent. 

Sulphur chloride, and the. silver oitrabenioatn react normally, 
and the products which, like the anhydrides themselves, are only 
sparingly soluble in the usual solvents, undergo normal decomposi- 
tion- Tlie reactions were carried out in the presence of carbon 
disulphide, and the anhydrides were extracted from the decom- 
position products by means of ethyl acetate, and were recrystal- 
lised from that solvent : 

" -compound: 0-3352 gave CM 191 BaS0 4 . S = 171 !). 

^-compound : 0 1894 0-2150 BaS0 4 . S = 15 SG. 

^compound: 0-1062 „ 0-1204 BaSO,. S = 15-55. 
c n H s°s N 2Si requires S = 1616 per cent. 

Sulphur chloride ami the stiver aminobenzuates react at once in 
presence of ether. After concentration of the yellow ethereal 
solution and addition of light petroleum a vellowish-hrown sub- 
stance is precipitated, the sulphur content of which agrees approxi- 
mately with that of a substance of the formula (NH 2 -C,.lI t -CO,).,S, 1 
but this compound, if formed, is not of the usual' type, and 
although some sulphur separates on keeping, the residue still 
contains combined sulphur. 

Sulphur Chloride and Siler Sails of lli/drosy-acids.— Reaction 
between sulphur chloride and silver glveollate' or silver malate 
proceeds only slowly in the presence of ether. The products are 
syrups which deposit sulphur and evolve sulphur dioxide, but no 
definite compounds were obtained from the decomposition products. 
Tn the case of silver mandelate reaction occurs 1 at- once on tho 
addition of an ethereal solution of sulphur chloride to a suspension 
of the salt in ether. After filtration from tho silver chloride and 
removal of part of the ether by distillation, addition of light, 
petroleum causes the precipitation of a crystalline paste, which" at 
once decomposes with deposition of sulphur and evolution of sulphur 
dioxide. The only pure substance (hat could bo obtained from the 
decomposition product was lmmdelic acid. 

Jlie behaviour of sulphur chloride towards the silver salt- of iljc 
hydroxybenzoic acids appears to he irregular. 
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Action of Thiol) tjl Chloride on Silver Salts, 

Art inn of Thionyl Chloride on Silver Benzoate. — 4'7 Grams of 
silver benzoate (instead of 4'6 grams) were treated with 1*2 grams 
of thionyl chloride in the presence of 30 c.c. of ether. On distilla- 
tion of the ether from the filtered solution, 21 grams of nearly pure 
benzoic anhydride were obtained. The calculated amount is 
2‘3 grams. The method has been further tested by the preparation 
in a similar manner of the anhydrides of acetic, monobromoacetie. 
palmitic, o-bromobenzoic, w-nitrobeuzoic, and a-naphthoic acids. 
The preparation of the anhydride of o-bromobenzoic acid does not 
appear to have been previously recorded. 

Preparation of o-B ro w oh e azoic A nhydride . — O'G Gram of thionyl 
chloride was shaken with 3“2 grams (instead of 3'1 grams) of silver 
bromobenzoate in the presence of 60 c.c. of ether. T05 Grams of a 
yellow, crystalline substance separated from the viscous liquid 
which remained after removal of the ether by distillation from the 
filtered solution. The calculated yield of anhydride is 199 grams, 
The yellow impurity was removed by recrystallisation from ether 
after treatment with animal charcoal. The anhydride melts ai 
75—76°: 

01512 gave 01170 Agfir. Hr -4T37. 

C 14 ll 6 0-Br 2 requires Br--]TG5 per cent, 

Gerliardt (Aninden, 1853. 87, 158) was unable to obtain 
benzoie anhydride in the pure state by the action of phosphorvl 
chloride on the sodium salt. Antenrietli (/hr., 1901, 34, 1 S 1 1 
gives -17'’ as the melting point for the anhydride prepared hv 
boiling ///-nitrobenzoic acid with acetic anhydride. The mcilitis; 
point of the anhydride prepared as described below was 160 J . 

Preparation of m-A itrnhenz Anhydride.- Six. grams of silver 
w-nitrobenzoale (instead of o n grams) were shaken with 12 grains 
of thionyl chloride in 30 c.c. of ether. The other was removed hv 
distillation, and the residual mixture of silver chloride ami 
anhydride was extracted twice by boiling with 20 c.c. of eihvl 
acetate each time. The crude product was rccrvstallisecl front 
ethyl acetate: 

0-2116 gave 0*4114 CO, and 0 0502 ILO. C-53 02; H> 2 * 63 . 

C J4 H b O : Xo requires C 5310; II 2-53 p c *r cent. 

Preparation of Brninnaal/v J ah yd ride.— -Twenty grams of 
thionyl chloride were added gradually to a slightly warm mixture 
of 55 grams of sodium hromoacetate (Bischotf and Walden, 
An nah'n } 1894 , 46. 279 ) and 2 . j 0 c.c. of dry light petroleum con- 
tained iu a uUU c.c. llask titled with a reflux condenser and a 
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mercury-sealed stirrer. Alter the vigorous reaction was over the 
mixture was boiled to remove the remaining sulphur dioxide, and 
(hen filtered while still warm , the residual sodium chloride was 
washed with ether, and further extracted for some hours with the 
same solvent in a Soxhlet apparatus. The combined solutions were 
washed with a cold aqueous solution of sodium hydrogen carbonate 
and dried with anhydrous magnesium sulphate. The total yield 
after purification by fractional distillation under diminished 
pressure was 80 per cent, of the calculated amount. 

Thionyl Chloride and Silver Gly coll ate. — To 19 grams of silver 
glycollate (1 mol.) suspended in 30 c.c. of ether, 0'6 gram of 
thionyl chloride (1 mol.) was added, and the mixture shaken. The 
syrup left after filtration and distillation of the ether crystallised 
suddenly. The. compound was purified by dissolving it in ether 
and reprecipitating with light petroleum, the process being 
repeated two or three times until the substance was free from 
halogen : 

O' 1 984 gave0'179G CO,, and 0'053G H.,0. C = 21-69; H = 3 00. 

O'L’350 „ 0'2752 BaSOj. S = 15 99." 

QHjOjS requires C-24’24; TT - 3 03 ; 8=16*16 per cent. 

The compound has thus the composition of a thionyl derivative 
of glycollic acid. The decomposition of this substance, although 
apparent very soon after its preparation by the odour of sulphur 
dioxide, does not proceed rapidly; a sample which had been left 
in an evacuated desiccator at the ordinary temperature still con- 
tained, nine days after preparation, 1132 per cent, of sulphur. A 
small quantity of the thionyl compound which had remained for 
about a fortnight at tile ordinary temperature was washed quickly 
with ether, which removed a more soluble portiou, and analysed : 

0-1190 gave 0 1574 C0 2 and 0 0482 II„0. C — 36 07 j 11 = 4-50. 

C 4 H„0 5 requires 0 = 35-82; 11 — 4 48 per cent. 

The substance has thus the composition of an anhydride of 
glycollic acid. It softens at about 90°, and is completely melted at 
102—103°. 

Thionyl chloride and silver mcthojyacelafe. react at once without 
the formation of a thionyl compound. The reaction appears to 
proceed normally; fractional distillation of the product under 
diminished pressure did not, however, yield the anhydride in the 
pure state. 

Thionyl chloride and silver mandclate in the presence of ether 
yield a crystalline thionvl derivative, mixed, however, with chlorin- 
ated products. If, after repeated solution in ether and reprecipita- 
tion with light petroleum, it is heated for several days at GO — 70° 

vol cm. tj ii 



1870 


THE ACTION OF SULPHUR CHLORIDE, ETC. 


in a current of dry carbon dioxide to remove sulphur dioxide am] 
then extracted with cold benzene, a glass-like product is obtained 
on removal of the benzene in a vacuum, which, although of undeter- 
mined constitution and possibly a mixture, lias a composition nearly 
that of an anhydride of normal type : 

0-1650 gave 0*4020 CO, and 0 0760 H.,0. C = 66‘45 ; H=4*71. 

Ci C H j 4 0 & requires C = 67‘13; H=4"90 per cent. 

0*5365 gram neutralised 75 '3 c.c. .V/ 20-baryta solution, in which 
it dissolved on boiling; 70*6 c.c. would be required by tin- 
same quantity of mandelic acid, and 75*0 c.c. by an 
anhydride, C jc H 14 0 6 . 

Thionyl Chloride and Silver Malate .— Four grams (a consider- 
able excess) of silver malate suspended in 30 c.c. of ether were 
shaken with 1*2 grams of thionyl chloride. Sulphur dioxide wa? 
expelled from the filtered solution by passing carbon dioxide 
through it for twenty-four hours. The syrup which remained after 
distillation of the ether yielded a small quantity of crystalline 
product, which was washed with ether and analysed : 

0-1169 gave 0-1732 CO, and 0 0372 H,0. C = 40-44; H = 3*51. 

CYH 4 0 4 requires C — 41*38 ; H~3'45 per cent. 

This malic anhydride softens below 70°, and is completely melted 
at 75—7.6°. It may be recrystallised from ether, and dissolve 
readily in cold water; the aqueous solution crystallises completely 
on evaporation in a desiccator at the ordinary temperature, yieldin. 
malic acid in au almost pure state. 

The authors’ thanks are due to Mr. William Dickson, who 
carried out a number of the above experiments, to Mr. R. Fraser 
Thomson for contributing an account of the preparation of broino 
acetic anhydride, and to the Carnegie Trust, which has defrayed 
part of the cost of the investigation. 

Chemical Research Laboratory, 

United College of Sr. Salvator and Sr. Leonard, 

University of St. Andrews. 
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LADENBURG MEMORIAL LECTURE. 

Delivered on October 23rd, 1913. 

By Frederic Stanley Kipping, D.Sc., Pli.l)., F.R.S. 

A meeting of this Society which is held to commemorate the life 
and work of a distinguished chemist is an occasion which we 
approach with mingled feelings. For although we have to deplore 
the loss of a great man, there remain with us the recollection of 
his high achievements, and the example of his life worthily devoted 
to the advancement of knowledge. 

In the minds of all chemists now living, and of all those who, 
in the future, trace the development of the science of our time, 
tiie name of Ladenburg is, and always will be, closely associated 
with the chemistry of those interesting and wonderful products of 
nature’s laboratory, the vegetable alkaloids. 

The study of some of the difficult problems presented by these 
complex compounds formed the main part of the experimental 
work of the man whose memory we honour to-day. It was a task 
which might well have deterred the boldest and the most sanguine 
spirit; but by him it was faced with persistent industry and 
indomitable perseverance, and brought to an issue the brilliancy of 
which few could have foreseen. The synthesis of dl- coniine, 
followed by the resolution of the synthetic alkaloid into its optically 
active components, the culminating point of these researches, was 
; uorliaps the greatest of Ladenburg’s successes. 

It is sometimes possible to trace the steps by which an explorer 
of the secrets of nature lias passed from one dark region to yet 
another even more obscure; sometimes, however, not a single foot- 
print remains to mark the track. In Ladenburg's case, the study 
sf the nitrogenous products of the vegetable kingdom was preceded 
by an investigation of the compounds of that element which 
lominates the mineral world; the derivatives of benzene seem to 
'lave formed the bridge by which lie crossed the gulf between those 
:wo so widely different tracts, but there is no clear record of the 
inspiration by which he was guided. It may have been that, while 
searching among the musty archives of the days long past, during 
the preparation of his historical work on the development of 
chemistry, he became fascinated by the mystery surrounding the 
nature and the action of those potent poisons which are elaborated 
by plants; the product of a common weed, even such as the deadly 
nightshade, which could either enhance the charms of a fair lady 
or lead to delirium and death, might well appeal to the imagination 

li H 2 
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of the youthful chemist, ami become to him an object of absorb!,,, 

scientific mfceiest- , r> .1 inoi- 

However this may have been, the more difficult part of the task, 
With winch I have been entrusted, is not that of traemg Ladenburg , 
progress as an investigator; it is that of passing m bnef review 
{he leading personal incidents of Ins distinguished career. 

Happily some of the difficulties ordinarily associated with such 
a task 'live in this case been dispelled by the existence of au 
authentic account of many of these events from his own pea. 
Towards the close of his life, he suffered from severe hod, y atlmenU 
which prevented him from carrying out his official duties. It 
Then that, at the suggestion of his friends, and as a mean o 
intellectual recreation, he undertook the preparation of a short 
autobiography. A copy of this work was very kindly lent to m 
by^Ladeiiburg's second sou, Dr. Rudolph, and from this authorit, 
tive source most of the following particulars have been taken. 

Born of Jewish parents on July 2nd, 1812, at Mannheim, in the 
Grand Duchy of Baden, Albert Ladenburg was one of a family « 
eight of whom, however, five died quite young. Although hi, 
parents were in a good position (his father was a Reehtsanwah,, 
land lived in a large, many-roomed house, lie and his bi other am. 
Sister were brought up in the old-fashioned way, and were seldom 
allowed in the apartments of their father and “ loth « r - 

The school to which he was sent was one m which little U m 
was taught, and no Greek; one reason for this choice was that b 
father's experience of the classical education given at tin 
Gymnasium had been that it took away all desire or work Iron, 
school lie went on to the Polytechmcum at Karlsruhe, where 
applied himself industriously to the study of mathematics mode 
languages, machine construction, and other subjects and, a L« 
himself says, tried to make good a part of what lie felt had W 

wantinv in his earlier education. , 

In 1860, at eighteen years of age, he went to Heidelberg, « «K 
he attended lectures at the Un : versify, and worked very di ; 
at home At first lie had the idea of specialising in mathei, atio, 
but he also studied chemistry under Bunsen, and later, pl>;uo. ; 
under Kirchhoff. The lectures of Bunsen, however, proved * . 
inspiring that Ladenburg very soon went over to cliemisti}, - j , 
spent the livelong day in Bunsen's laboratory. Here , 

among others, C. Graebe, H. Vichelhaus (who remained his do 
friend for many years), C. Liebernianu, Soret, and W. i 
also became acquainted with Roscoe, who often visited 

in those days. in 

Duriuv the wintei session 1802 1803, i.adeuhurg s 
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Berlin, attending lectures by Magnus, Ranke, and others, and in 
the spring of 1863 he took the Ph.D. degree at Heidelberg Univer- 
sity, fiimma cum l-aude, in chemistry, physics, and mathematics. 

Up to this time he had devoted himself principally to inorganic 
chemistry, but he now began to work with Carius, who, although 
J HMterordentlichtr Professor in the University of Heidelberg, 
had to work in a small private laboratory outside. Here it was 
that Ladenbnrg carried out his first research work, which was on 
a new method of elementary organic analysis, and it was during 
this period that, lie made the acquaintance of Erlenmeyer, an 
acquaintance which resulted in a lasting friendship. 

In the spring of 1865, Ladenbnrg decided to go to Ghent to 
work under Kekule, who at that time was at the height of his 
scientific activity, and had just published his first paper on the 
structure of aromatic compounds. At Client- he met K rimer and 
Glaser, who were assistants to Kekule ; he also carried out two 
researches on benzene derivatives, one on the **' Synthese de l’acide 
nnisique,” the other, in conjunction with Fitz, on “Quclques 
derives de l’acide paraoxybenzoiqiie.” Except for the opportunities 
ef intercourse with Kekule, and with the staff and students of the 
laboratory — opportunities which Ladenbnrg prized very highly- - 
lie found life in Ghent very dull, and after a short visit to Loudon, 
where he met Franklaml, he proceeded to Paris. Acting on 
Kekule’s advice, he there interviewed Rerthelot, and asked for 
permission to become one of Berthelot's pupils; his request was 
granted forthwith, but when lie proceeded to inquire where lie 
should work, he was shown a large, empty room, devoid of all 
fittings, of which lie would be t lie sole occupant. 

Dissatisfied with the prospect of sacrificing a considerable pro- 
portion of his time in Paris to the fitting up of this room, and of 
having no fellow-students with whom he could converse, in order 
to improve his French, lie obtained an introduction to Wurtz, who 
was professor in the Institut de chimie, and started work in his 
laboratory. It was there that Ladenbnrg met Friedcl, Caventou, 
Naquet, A. Gautier, and others; from Wurtz’s laboratory he 
published with Leverkus a paper “ Ueber die Konst itution des 
Anethols.” 

At the beginning of the winter of 1866, after spending a few 
months in Germany, lie went, at. Friedel's invitation, to work in 
the Kcole des mines, where, with Friedel, he began t hat import am 
series of researches on derivatives of silicon to which reference will 
be made again. Shortly after the commencement of this work, 
lie was very seriously hurt by an explosion, so serunislv, in fact, 
that his parents, who happened to be in Paris at l lie time, were 
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hardly allowed to see him. The cause of this explosion is not 
mentioned in his Leber ser'mnerungen , but judging from the 
work described in the first paper published by himself and Friedel, 
it was very probably the ignition of a mixture of the vapour of 
silicochloroform and air. Whatever the cause of the accident mav 
have been, as soon as he was belter, he set to work again ami 
remained in Paris during the whole of a very hot summer, in order 
to make up for the days lost during his temporary disablement. 

Up to this time, apparently, he had not definitely chosen a 
profession, but now he decided to become a teacher. To this course 
his father consented, although he lacked faith in his son’s ability. 
Having consulted Bunsen and Kopp in Heidelberg on the matter 
of his Ilabilitation , and having been informed that the original 
work which he had done would be accepted, Ladenburg went for 
a short period to Berlin, there to undertake a projected research 
with Wichelhaus. This collaboration led to no definite result, but 
his stay in Berlin was very pleasant; it gave him an opportunity 
of meeting Wallacli, who was assistant to Wichelhaus, and also of 
renewing his acquaintance with Baeyer and Martius, both of whom 
he had previously met in Paris. At the instance of Wichelhaus, 
steps were then being taken to found the Deutsche Chemische 
Gesellschaft, and both Baeyer and Martius shared with Wichelhaus 
this important undertaking. 

Tn January, 18Gc8, Ladenburg successfully underwent the ordeal 
of his ]/<(hiIitafion , and having spent a short lime in Paris, where 
lie continued his work with Friedel, he returned to Heidelberg, in 
order to rent and equip a laboratory in which he could also lecture. 
In those days rooms were not available in the large institute 
occupied by Bunsen; and Erlenmeyer, Horstmann, W. Lossen, and 
all the chemistry I'rivatfloceutni had their own laboratories outside. 

At the beginning of the term, Ladenburg commenced his first 
course of lectures, the subject being the history of the development 
of chemistry during the last hundred years. He had composed 
the earlier lectures while he was in Paris, and later, when con- 
tinuing the task at Heidelberg, he had the advantage of the 
advice and criticism of Erlenmeyer. It was the matter of these 
lectures, carefully revised, winch was published in 1869 under the 
title, “Yorinige fiber die Enlwicklungsgescliichte der Chemie in 
den letzten hundert Jahren/’ a comprehensive, lucid, and critical 
work, which passed through several editions. At the end of his 
four years as Pr'mdthenit in Heidelberg, he was given the title ol 
Professor e.ilraorJi/utrn/y. The award of (his honour, it 
had been delayed a year, a delay which Ladenlmrg regarded as a 
punishment lor his having petitioned the Ministry, on behalf ol 



KIPPING: LADEN BURG MEMORIAL LECTURE. 1875 

ln> colleagues and himself, to provide Privatdocenten with 
laboratories suitable to their work, and to allow them to attend 
the University lectures at. nominal fees. 

fn 1872, he accepted, after some hesitation, the offer of the chair 
of chemistry in the University of Kiel. The prospects there were 
nor attractive. On his first visit, the town itself, the University, 
and some of the public buildings, gave him the impression of 
wretchedness, an impression, however, which was afterwards modi- 
f.e'h There was, moreover, no chemistry department; and although 
it was understood that one should be built and equipped in about 
three years, there was no place ill which lie could work in the 
meantime. Nevertheless, he finally decided to accept the pro- 
fessorship, and in 1873 lie began to teach at Kiel in a temporary 
j laboratory, which had been rapidly fitted up in a vacant dwelling 
house. 

At first he had only a few students, and could give much time 
to his own work, although lie was worried by frequently occurring 
committee meetings, at wliicli there were long and acrimonious 
disputes among the professors, each of whom was eager to secure the 
best site for his own projected buildings. During this period of 
| comparative freedom from his teaching duties, lie was able to 
commence, in conjunction with various other chemists, the pre- 
paration of his “Handwortcrbuch der Cliemie,” a work which was 
finally pubished in thirteen royal octavo volumes. 

The new Chemistry Institute in Kiel, of which Ladenburg was 
appointed Rector in 1884, was not ready for occupation until the 
winter session of 1878-1879. Attracted by the fame of the pro- 
fessor, and by the lucidity and lire of bis lectures, students came 
in rapidly increasing numbers, and soon his laboratory became 
crowded. While at Kiel he was responsible for passing more than 
twenty-live doctors of philosophy iu chemistry, and it was there 
thai he carried out many of his more important researches on 
the alkaloids, including the synthesis of coniine. Towards the end 
of his stay in Kiel, he suffered a very severe blow in the loss of 
his mother, to whom lie was deeply attached. 

In 1889, lie was offered the professorship of chemistry in the 
Lniversity of Breslau. At first he decided to decline the call, as he 
found, on visiting the town, that it was devoid of all attractions, 
while the so-called laboratory was hardly worthy to be dignified by 
such a name. However, having obtained a promise that the build- 
ings then in use should he immediately reconstructed, and that a 
huge new Institute should very soon be erected, he accepted the 
chair, and took up his residence in Breslau. 

At. lirst he was very disappointed that only twenty-live students 
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came to work with him, and that his lectures were only very 
sparsely attended, hut as time went on, arid especially after the 
new Institute had been opened in 1897, the number of his students 
increased to such an extent that on his resignation of the chair 
in 1909, he had the satisfaction of having passed 160 doctors of 
philosophy in chemistry. Few could show such a splendid record, 
even in those days, when the stream of prospective German 
chemists was at its flood. 

During his first twelve years at Breslau nothing occurred (o 
diminish 0 Ladenburg’s mental or bodily activity, but from 1901 
onwards, one great trouble quickly succeeded another. He lost his 
youngest son, who had been ill for many years; his relations with 
friends and colleagues were sorely embittered by a controversy 
arising out of an address entitled “ Einftuss der Naturwissen- 
schaften auf die Weltanschauung,” delivered at the Natur- 
forschervfrsctinmhtiic/ in Kassel in 1903; and in 1904 he himself 
became ill, and shortly afterwards had to undergo a serious 
operation. Although, after many months of suffering, lie recovered 
sufficiently to be able to resume fitfully lib academic duties, liis 
health soon gave way again. The tragic loss of his eldest sou, 
who was drowned in 1903; the death of his wife, after a most 
distressing illness; and liis own serious ailments, led him in 1909 
to tender liis resignation, lie died two years later, on August 
15th, 1911, in his seventieth year. 

A mail, like Ladenburg, who, in spite of poor health, leaves a 
record so deeply graven on me roll of fame, must have been 
possessed of inexhaustible and indomitable will-power and untiring 
industry. Even as a youth, his devotion to liis work led him to 
refuse the delights of a long tour in Switzerland in order to spend 
the time in Bunsen's laboratory; and it was by this spirit that 
the whole of liis life was ruled. 

The honours which were bestowed on him and which were earned 
by this stern self-sacrifice on the altar of science, were not. confined 
to those which lie received in Germany ; for in addition to the 
title of gthtimer Eegicnmgsrath, the Rectorship of the University 
of Kiel, and the membership of the A had emit ihr Witttiitchnlhf 
of Berlin, he was an Honorary and Foreign Member of this 
Society, a member of the AccuUmie tics .Sciences, and correspondent 
for the chemistry sections of numerous other scientific societies, lie 
was awarded the llanbury Medal of (he Rharmaeeutical Socieh in 
190”, and the Davy Medal of the Royal Society in 1907. 

Well might these honours and the place which he had gained ‘ 
himself in the scientific world afford him some consolation in ! '' 
dark days of his closing years; but possibly they seemed to him ul 
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little import in comparison with the glad memories of more than 
thirty years of happy wedded life. 

His wife was Margaret e, the eldest daughter of Pringsheim, 
professor of botany in the University of Berlin. He met her late 
iu 1875, during a visit to the capital, and with him it was a case 
of love at first sight; lie proposed the following Easter, and they 
were married on September 19th of the same year. They had 
three sons, of whom only one survives. 

Except when writing of nis relations and friends, for whom ho 
expresses freely his deep love end affection, Ladenburg preserves 
in Ids recolleclious a dignified silence as to his own feelings, and a 
reserved modesty as to his own achievements. He does not even 
refer to his great " Handworterbuch der Chemie,” the completion 
of which must have given him profound satisfaction; nor is there 
a word to intimate the acute intellectual gratification which he 
must have felt when lie had brought some important research to 
a successful issue. To a man of his devotion to science, however, 
the joy of adding a store to the eternal edifice of truth must have 
been intense; and, though unrecorded, his feelings when he first 
glanced through the polarimeter tube containing his synthetic 
optically active coniine, might perhaps have been expressed in the 
words which Biot once addressed to Pasteur: “J’ai tanfc aime les 
sciences dans ma vie, quo cola me fait battre le cceur.” 

However great may have been Lidenburg's own satisfaction on 
that occasion, he hastened to share it with his wife, who happened 
to be away from Kiel at the time ; the brief telegram, “Gretchen, 
es drehl,” which he sent to her,* conveyed no doubt infinitely more 
than was expressed in those three words. 

In spite of the reticence as to his own characteristics which 
pervades his Ltbenitrinnerungcn, there are a few passages which 
throw dim sidelights on his personality. He was the kind of man 
we call resolute or stubborn, strong-willed or obstinate, according as 
his point of view agrees or disagrees with our own. When lie felt 
himself in the right, he defended ids position tenaciously, a course 
which involved him in litigation on more than one occasion, and 
which led him to publish a considerable number of polemical 
papers. 

J'he unremitting attention which he gave to his academic duties 
left him but little time for relaxation ; nevertheless, like so many 
of his race, he possessed musical talent of a high order, and culti- 
vated this gift in his rare moments of leisure. In his early youth 
at Karlsruhe, he spent many hours at l he piano; later at lleidel- 
* )( 1 b r played in quartets and other concerted music, and obtained 

* lb. lladolf Litlui.buig kindly aav... me this infom.tlion. - F. $. K. 
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a great mastery over his instrument. He was a great lover of 
Brahms, with whose compositions he had been made familiar by 
Frau Schumann, a frequent visitor at his father’s house and his 
own. He would travel a long distance in order to hear a new 
work of this composer, and when at Kiel he considered it his duty 
to cultivate among his friends a taste for Brahms, whose music at 
that time was little known in the town. On several occasions he 
met Brahms, and had the intense pleasure of hearing that great 
genius interpret his own compositions. 

This brief outline of Ladenburg's life, drawn by one who had 
not the honour of his acquaintance, must necessarily fail completely 
to give a picture of the living man. As this defect could not be 
remedied, the delineation of Ladenburg’s character may be left to 
the more competent pen of one of his own countrymen and col- 
leagues, the writer of the memorial published in the Berichte . 

When in 1866 Ladeuburg was invited by Friedel to go and work 
in Paris on compounds of silicon, only a few organic derivative? 
of that element, were known; those containing a silicon atom 
directly united to a carbon atom could, in fact, be counted on the 
fingers of one hand. If this state of knowledge is contrasted with 
that which obtained in 1883, when Beilstein’s ‘Ilandbuch dor 
organischen Chemie ” was first published, some idea may be gained 
of the progress which had been made during the intervening years. 
This great advance was principally due to those researches which, 
commenced with Friedel, were continued by Ladenburg alone, and 
which formed, not the very first, but one of the earlier chapters of 
the latter’s scientific record. 

The first joint communication, published in 1867 (Amuden, 
143, 118), contained an account of silicochloroform. Some ten 
years previously Buff and Wohler had heated crystalline silicon in a 
stream of dry hydrogen chloride, and bad obtained a liquid to which 
they had given the formula SLCLj-l- 2I1CI (Si = 21) ; this formula 
was subsequently altered by Wohler to Si, Cl 3l .TT , (Si = 14), but. ho 
recognised the fact that lie had been unable to obtain the liquid 
in a pure state, and that consequently its formula was not definitely 
established. Friedel and Ladenburg prepared this compound in a 
state of purity, and proved it to have the molecular formula SiIR’] :; ; 
its further study led them to the discovery of several interesting 
and novel reactions. One of its derivatives namely, tricthyl orlho- 
silicoforniare, which was obtained by treating the tricliloro-com- 
pound with ethyl alcohol, undone, m.. a remarkable decomposition 
when it was wanned with sodium; the metal remained unchanged, 
but the ester was decomposed, giving pure siliconiethaue, SiII 3 , amt 
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fill ester of orthosilicic Arid . a change which is expressed by the 
following equation: 4SiH(OEt) s =SiH 1 + 3Si(OEt),. 

This reaction, which is comparable to the decomposition by heat 
oi the lower acids of phosphorus into phosphine and orlhophos 
photic acid, passed into the text-books of inorganic chemistry as a 
method for the preparation of pure silicomethaue, and the equation 
just given has certainly been committed to memory, for examina- 
tion purposes, by many puzzled students, who had not the remotest 
idea of the nature of triethyl orthosilicoformate. 

As silicomethane had not until then been prepared in a pure 
elate, Friedel and Ladenburg established its composition, and 
found that the pure gas was not spontaneously inflammable in air 
at the ordinary temperature and pressure, but was so under lower 
pressures. In addition to silicochloroform, they investigated other 
purely inorganic silicon compounds, more particularly silicon oxy- 
chloride, SiCl 3 -0-SiCl 3 , which they prepared by passing the vapour 
of silicon tetrachloride through a white hot porcelain tube (Ber., 
1868, I, 86); although unable to discover how this compound was 
produced, they proved that it reacted with alcohol, giving the 
ethoxy-derivative, 8i(0Et) s *0*Si(0Et)„ and with zinc ethyl at 
180°, giving silicoetiiyl oxide, SiEtyOSiEu 

The only method available in those days for bringing about the 
direct union of silicon and carbon was to heat silicon tetrachloride 
with zinc alkyls in sealed tubes. By using sodium in conjunction 
with the zinc compound, Friedel and Ladenburg succeeded in 
bringing about the displacement of the chlorine by ail alkyl group 
at much lower temperatures and without the use of sealed tubes 
(Her., 18"0, 3 , 15). In this way they prepared triethyl orthosilico- 
propionate, SiEt(OEt) 3 , from trietlioxysilieic chloride, which was 
itself obtained by the interaction of silicon tetrachloride and ethvl 
alcohol. 

This ester was not completely hydrolysed by alcoholic potash 
in the cold, and when boiled with a concentrated aqueous solution 
ot the alkali, it gave a product which had only approximately the 
composition EtSiO'OH. For the preparation of the pure acid the 
ester was heated in sealed tubes with acetic chloride, and the 
product, ethylsilicon trichloride, SiELCt,, was hydrolysed with water, 
feilicopropionic acid, EtSiO'OH, was thus obtained as an amorphous 
powder; it was the first representative of the silicon analogues 
of the carboxylic acids. Although, later on, Ladenburg prepared 
silicoacetic acid, MeSiO-OII (11, -r., 1873, 6, 1099), and silicobeuzoic 
acid, PhSiO-OH, and several compounds supposed to be of this typo 
have been obtained in recent limes, little is known of their nature : 
except for tile fact that such acids give soluble potassium salts, 
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they are extremely inert, and behave in every respect differently 
from the carboxylic acids. 

The discovery of silicopropionic acid raised in Ladenburg 8 mind 
a question winch, some years afterwards, he attempted to solve 
(Her., 1872, 5, 568), namely, whether the silicon which is contained 
in plants is in combination with carbon or is a constituent of a 
purely mineral silicate. This problem, apparently, is still awaiting 
solution. 

The main object of the joint, researches just referred to was to 
gain some information as to the extent of the analogy between 
compounds of silicon and carbou ; to ascertain whether the new 
theories which were just then being developed in connexion with 
organic compounds could also be applied to the so-called inorganic 
elements, or whether, as some believed, these new theories were 
both “ nnniitz und venvirrend.” 

As a further stop in this direction, Friedel and Ladenburg (Jin Ii. 
Hoc. cJiim., 1867, [ii], 7, 65) attempted the synthesis of a quatern- 
ary hydrocarbon, and succeeded in obtaining dimethyldiethvl 
methane, CMe,Et.,, the first known compound of this type; tlic 
existence of this hydrocarbon proved that the carbon atom, like the 
silicon atom in Friedel and Craft's telraetliylsilicane, 6iEt„ could 
unite directly with four hydrocarbon radicles. 

They next tried to obtain a compound in the molecule of which 
two silicon atoms were directly united, as are the carbon atoms 
in ethane; after many fruitless attempts they finally succeeded 
(Bull. Hoc. chim., 1862, [ii], 12, 22; .1 lumleii, 1880, 203, 241} in 
preparing silicoethane, SiEt 3 *iSiEt 3 , in the following manner: 
Silicon tetraiodide wa3 heated with molecular silver at about 300°, 
and was thus converted into the hexaiodidc, SiJ 6 (from which the 
corresponding bromide, SLBr,;, and chloride, Si»Cl s , were prepared). 
The hexaiodide was hydrolysed with ice-cold water, yielding an 

amorphous product, silico-oxalic acid, which showed an 

interesting behaviour; when heated in the air, the acid was decom- 
posed into silica and hydrogen; when warmed with potassium 
hydroxide it gave potassium metasilicate with evolution of 
hydrogen : 

11*0, IKdl! 2I\ .Sit ; 211,0 |- H„. 

Tim interaction of silicon hexaiodide and zinc ethyl took plate 
very readily, giving a colourless liquid, boiling at 250 — 253°, which 
was proved to be llio desired compound, hexaet hylsilicocl li.ine. 

SiEtjpSiEt,. 

During the preparation of triethyl silicoformato from trielhvl- 
silicic chloride, Friedel and Lndeiilmrg had observed the formation 
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,,f diethoxy dieihylsilieane, SiEt.,(OEt).,, as a by-product. This 
observation, led Ladenburg to study the action of zinc ethyl and 
sodium on ethyl orthosilicate, Si(OEt) 4 . In a series of papers (tier,, 
iS'lj 4, 727, 901; 1872, 5, 565, 1081) he showed that the ethoxy- 
uroups in this ester might be successively displaced by ethyl 
radicles, giving the compounds SiEt(OEt) 3 , SiEl ;i (OEt) 2 , SiEt 3 *OEt, 
and SiEt 4 , as well as triethylsilicane, SiEt 3 H. 

The diethoxydiethyl derivative, SiEt 2 (OEt) 2 , could not be hydro- 
lysed to the corresponding dihydroxy-compound with alcoholic 
potash, but when heated with acetyl chloride in sealed tubes it 
.rave the halogen derivatives SiEh>(OEt)Cl and SiEt 2 Cl 2 ; the latter, 
with water, yielded a thick syrup, which Ladenburg regarded as 
silicon diethyl ketone, or oxide, SiEh 2 0, but the analytical results 
did not agree well with those required for this formula. 

The monoethoxy-derivative was hydrolysed by hydriodie acid, 
but gave the oxide SiEt 3 , OSiEt 3 ; when heated at 180° with acetyl 
chloride, it was converted into silicoheptyl chloride, SiEt 3 Cl, which, 
with ammonia, gave silicoheptyl alcohol, SiEt a *OIi. This was the 
first known silicon derivative of the alcohol type, and for this and 
analogous compounds, Ladenburg proposed the class name “sili- 
cole,” corresponding with Kolbe’s ,l carbinole.” 

A few silicon derivatives containing aromatic radicles were also 
prepared, as, for example, phenylsilicon trichloride, SiPhCl 3 , which 
was obtained by heating silicon tetrachloride with mercuric phenyl 
(Her., 1873, 6, 379). This trichloride and the ester, SiPh(OEt) s> 
prepared from it, gave on hydrolysis products which seemed to be 
identical, and which were believed to be silicobenzoic acid, 
PhSiO-OII. 

Some thirty years later Ladenburg's thoughts again turned to 
; these aromatic silicon compounds, and he prepared various deriv- 
• atives of silicon tetrapkenyl (Ber. } 1907, 40, 227*1), but apparently 
his attempts to sulphonate triphenvlsilicol were not successful (Btr., 
1908, 41, 966). 

This short summary of Ladenburg’s researches on silicon com- 
pounds can give little idea of the very great experimental diffi- 
culties with which he had to contend, and of tlie time which he 
must have devoted to these investigations. But in spite of the 
exacting character of this work, during its progress he was also 
able to study some organic compounds of tin. 

The object here was not, as might have been expected, to estab- 
lish some analogy between tin and silicon ; it was to try and find 
out whether the molecule of a stannous compound contained one 
or two atoms of tin. In his opinion, tlie ous compounds of iron, 
manganese, chromium, and other metals contained two atoms of the 
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metal ill their molecules ( Ber ., 1869, 2 , 706), but, experiments with 
certain inorganic iron, manganese, and tin compounds failed In 
give any evidence in support of this view. He therefore prepared 
“ stanntriat-liyl,” a compound which had been obtained by Call ours, 
but the formula of which had not been established. This ethyl 
derivative was proved to have the composition, Sn 2 Et 3 , and the fact 
that two atoms of tin could unite directly was thus established, 
although the molecular structure of stannous compounds still 
remained unknown (/hr., 1870, 3 , 353). 

From the hexaethyl derivative Ladeuburg prepared various other 
organic tin compounds; he showed that it was decomposed bj 
iodine, giving tin triethyl iodide, SnEt 3 I, from which, with the aid 
of sodium and broinobenzene, ho obtained tin pheuyltriethyl, 
SnEt 3 Ph (Her., 1871, 4 , 17). He also found (Ber., 1871, 4 , 19 ) 
that the hexaethyl compound underwent the following interesting 
decompositions : 

Sn.,Et 0 + 2EtI= SSnEtjI + C 4 H 10 . 

SiuEt 0 d- 2CH„C1-C0,H = 2SnEt,Cl, + 2CO, + 2C s H e + C 4 H 10 . 

A much more important chapter of Ladenburg's work is (hat 
containing his numerous contributions, both theoretical and prac- 
tical, on benzene and its derivatives. That a young and enthusi- 
astic chemist, who had worked in Kekule’s laboratory, would take 
an active part in the solution of the many interesting problems 
suggested by the theory of the structure of benzene was, of course, 
only to be expected; it was merely a question of how far his own 
efforts would meet with success. 

As a matter of fact, of the many who assisted in the examination 
of the fundamental propositions of the aromatic theory, few played 
a more prominent part- than Ladeuburg, or brought perspicacity 
and critical acumen of a higher order to the discussion of (lie 
experimental data. His first researches on aromatic compounds, 
carried out in Kekule's laboratory and published in 1866-18(17. 
have already been mentioned. During the next two years, although 
fully occupied with silicon compounds in the laboratory, his mind 
was evidently running on the aromatic theory, and as early as 1869 
he contributed a paper in which he had the temerity to criticise 
Kekule's formula, and to suggest alternatives, among which 
occurred the now well-known prism formula, originally put forward 
by Claus. 

Xn this paper (Ber., 1869, 2 , 272) Ladeuburg showed that 
whereas, according to Kekule's formula, the positions 1 : 2 and 
1 : 6 must be, and the positions 1 : 3 and 1 : a may be, different, 
certain experimental data of Iliibner and Petermann pointed 
strongly to the contrary conclusion, namely, that in the benzene 
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nucleus there are two hydrogen atoms which, are symmetrically 
<ii iiatecl with respect to a third such atom. The argument was as 
follows: wt-Bromobenzoic acid gives two bromonitrobenzoic acids, 
which, on reduction, are converted into the same aminobenzoic 
acid. The liitro-groups in the bromonitro-acids must have displaced 
two hydrogen atoms, which are differently situated with regard to 
the bromine atom, but identically situated with respect to the 
carboxyl group. Therefore either the position 1 : 2 = 1 : 6, or 
l : 3 -1 : 5. 

A few years later (71c/\, 1872, 5 , 322) lie discussed the isomerism 
of benzene derivatives. The view that only three di-substitution 
products could be obtained was at that time supported by negative 
evidence only; no more than three such isomeric compounds had 
ever been prepared. From data established by Carstanjen 
(./. pr. Ckem., 1871, [ii], 3 , 50) in an experimental investigation 
of hydroxythymoquinone, Ladeuburg not only deduced important 
conclusions regarding the symmetry of tire benzene molecule, but 
also argued from Carstanjen's facts that only three di-substitution 
products of benzene were theoretically possible. 

Two papers on pentachlorobenzene (Her., 1872, 5 , 789; 1873, 6 , 
32) may next be mentioned, as they illustrate the experimental 
skill with which Ladeuburg overcame a very difficult practical 
problem. 

Two pentachlorobenzenes had been described, the one by Otto, 
the other by Junglleisch. As the result of a most laborious 
investigation, involving hundreds of fractional crystallisations 
(A iiiialfiHy 1874, 172 , 331), Ladeuburg was able to show that the 
supposed isomerides did not exist, and that a statement which 
could not be reconciled with the ‘ Gleichwertigkeit of the six 
hydrogen atoms of benzene had no foundation in fact. 

In his work on mesitylene, which was published shortly after- 
wards (//rr., 1874, 7 , 1133; Anaalen, 1875, 179 , 163), he proved 
that the three displaceable hydrogen atoms in this hydrocarbon 
were all “ gleichwertig/’ and consequently that mesitylene was 
symmetrical trimethylbenzene. 

The proof was as follows: Dinitromesitylene, which may be 

a b c 

represented by the formula C 0 Me 3 llN().vXOo, was converted into 

a 6 c 

aitromcsidine, C 6 Me 3 HNO.;NH 2 , by reduction, and the acetyl 
lerivative of this base was transformed into dinitraeetmesidine, 

a b c 

J s Me,NO s NOjNnAc. This compound was hydrolysed, and the 
iinitroamino-deriv alive converted into a dinitromesitylene, 

c be 

■t.M (XN 0 2 11 , by Chess’ method. The substance thus obtained 
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\As identical with the original dinitroraesitylene ; therefore two of 
the displaceable hydrogen atoms, a and r, are “ gleichwertig. 

a b r 

The uilromcsidiue, C 6 Me 3 HN0 2 NIL,, obtained from the dinitro. 

n b c . 

mesitylene, C 6 Me 3 UN0 2 N0 2 , gave the mononitro-denvative, 

C 6 Me s lIN0 2 H, when the amino-group was displaced by hydrogen. 
The nitro-compound was then reduced to mesidine, acetylmesi- 
dine was nitrated, and the product was hydrolysed to a nitre 

a hr a h e 

mesidine, C c Me s N0 2 NII ? H. or C (i Me 3 IINH 2 N0 2 ; but since 
these formulae are identical. Since, moreover, this nitromesidine 


a b e 

was identical with that, C c Me; 1 HNO,NH,,, obtained from dinitro- 
mesitylene, 6 = c, and therefore a-b = c. He frankly recognised 
that the fact that mesitylene was symmetrical trimethylbenzene 
afforded strong evidence against the prism formula, and he coir 
eluded therefore that “ there is at the present time no symbolit 
representation of benzene which satisfies all requirements. 

Another paper which has become a classic is that in wliirii 
Ladenburg showed that in tire benzene nucleus there were at least 
four hydrogen atoms which were identically situated ( Ikr ,, 1811 , 
7, 1684). His proof, which is of such fundamental importance 
that it is given in most of tiie test-books of organic chemistry, was 
the following. Phenol, treated with phosphorus pentabromide, gave 
bromobenzene, from which, with the aid of sodium and carbon 
dioxide, benzoic acid was obtained. Now benzoic acid was known to 
give rise to three isomeric hydroxybenzoic acids, C c H 4 (OH)-COJI; 
in eacii of these compounds the hydroxy] group must have dis- 
placed a different hydrogen atom from the benzene nucleus, and 
none of these hydrogen atoms was identical with that displaced la- 
the hydroxyl group in the original phenol. All three hydroxy 
benzoic acids were converted into a phenol and carbon dioxide; 
the phenol thus obtained was in every case identical with die 


original compound. 

The substance of Ladenburg's more important contributions to 
the chemistry of benzene is to be found in his 1 licoiie dor 
aromatisrlien Verbiiidungen, published in lOiG, a few yeais alter 
he went to Kiel. In this monograph lie gave a critical review of 


tire position oi the aromatic theory at that time, and also do. a 
great service to chemistry by drawing attention to the important* 
of Korner s method for the orientation of benzene derivative?. 


Various other researches on aromatic compounds, including 
on the aldehvdine bases (lln., 1878, 11, 590, 16-18; see also V>t. 
1878, 11, 1653, 1656), were carried out between 1876 and Icb 
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but in the following year lie began his study of the alkaloids and 
i elated compounds, a task which, with its side issues, occupied him 
almost exclusively during the rest of his working life. 

hi those days there were known various vegetable products, 
which were used in medicine for different purposes, but had in 
common the remarkable property of dilating the pupil of the eye. 
'-'^mong these alkaloids were belladonine and atropine, obtained 
from tho deadly nightshade (Alropu helln^oiuia), henbane, or 
iivoscyamine, from Hyoscyamu* niger, duboisine, from Duhahia 
jioroides, and daturine, from Dnfma strain won in hi. The 

i.iily one of these substances that had been investigated oilier than 
very superficially was atropine; Lossen had shown that this base 
hydrolysed by concentrated hydrochloric acid, giving tropin© 

;; ml tropic acid : 

C 17 H 23 0 3 N - 1LO C,H J: ,OX tC 9 H Ui O s ; 
j io)u Irupic acid, atropic acid, C ; ,IT ft O._, (and isalropic acid) had been 
obtained, and atropic acid had been reduced to hydratropic acid, 
(•iijA. 

Udeiiburg first succeeded in preparing atropine from its decom- 
position products by evaporating a dilute hydrochloric acid solution 
of i ro pine with tiopio acid {Jlrr., 1870, 12, 041) ; lie found that 
this artificial atropine was identical with the natural product in 
every respee*, including its physiological action. 

lie then showed that tropine reacted with other organic acids 
in a similar manner, in presence of hydrochloric acid, giving com- 
pounds which he named tropeines 1880, 13, 1081; 1882, 

15. 1 025 ) j of these, the product from tropine and mandelic acid, 
pheiivlglycolyltropeine, or homatropine, C„ ; ll il O :: X > had a mydriatic 
action not quite so strong as, but much more rapid than, that of 
atropine;, hmmitvopine, moreover, was less poisonous than atropine. 
This partially synthetic alkaloid found application in ophthalmic 
surgery. 

The results of the further investigation of atropine were 
published in numerous papers during 1880 3 882, and were briefly 
as lnllovvs: Hydratropic achl, C^lI.'/CHile'CT^H, oxidised with 
permanganate (Ladenburg and Kiigheimer, //</•., 1880, 13, 873), 
gave an acid, C 9 H lu 0 3 , which was identical with the atrolactinic 
acid obtained by Fit tig and Wurster {Ainiahu, 1879, 195, 145) 
by treating atropic acid with hydrobromic acid and hydrolysing the 
product; this fact showed that atrolactinic acid had not the con- 
stitution C (; Hr/CII(CHvOil)*CO.,H assigned to it by Fittig and 
Wurster, but C fi H : /C(OII)(CIL)*CO.,H. Atrolactinic acid, heated 
with hydrochloric acid, was converted into atropic acid ; the latter 
vol. cm. 6 i 
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combined with hypoohloious acid to form a chloroliydroxy-acid. 
from which tropic acid was obtained when the chlorine was displaced 
Ly hydrogen. 

These results showed that tropic acid was not 
C 6 H.-C(0II)(CH,)-C0 2 H, 

as suggested by Fittig and Wurster, and that the relationship 
between the four acids just, mentioned was as follows : 

c s h 5 -ch< 5 h . ca-c(oh)<^ h 

(1.) Hydratmpic arid. UU AtroUctioic acid. 

C c H 1 'C<^ 2 h c 6 h 6 -ch<p 

HIM Atropic add. H' r -) Tropic acid. 


✓CH./OH 
c, 6 n 5 vaii\ C o p; 


The synthesis of tropic acid was then accomplished in conjunction 
with Riigheimer (Her., 1880, 13 , 2041). Acetophenone dichloride, 
boiled with potassium cyanide in alcoholic solution, gave the com 
pound C„H s -CMe(OEt) : CN, which, on hydrolysis, was converted 
into the acid C 6 H.,-C31e(OEt)-0O 2 H; the latter, with concentrated 
hydrochloric acid, gave atropic acid (11 1), from which tropic acid 
was prepared in the manner described above. 

The determination of the constitution of tropine, the other 
decomposition product of atropine, was a much more difficult task, 
which Ladenburg attacked with great vigour. He found that v lien 
tropine, CJI,,OX, was heated with concentrated hydrochloric arid, 
it was converted into tropidine, C 8 H 13 X (Bar., 1879, 12, 944; 18cm 
13, 1252 ) ; when heated with hydriodic acid, it gave ail iodide, 
(i H XI* (Btr., 1881. 14, 227), which, on reduction with zinc and 
hydrochloric acid, yielded hydrotropidine, C S II W N (Her., 1883, 16, 
1408). When distilled with soda-lime, tropine gave metliylamine. 
trimethylamine, hydrogen, and a hydrocarbon which was suspected 
to he valerylene, but its nature was not established (Her., 1881, 14. 

227). ‘ . , . 

As these results seemed to indicate that tropine was a derivative 


of a reduced pyridine or an oxidised piperidine nucleus, he prepared 
various alkylpiperidiue derivatives, among others, A -propyl- aim 
rV-isopropyl-piperidinc, and tried to convert these compounds T 
oxidation and other means into a base, which might prove to be 
identical with tropine or tropi'liue (Bar., 1881, 14, 1342). These 
experiments having failed, and the degradation of tropme by 
distillation with soda-lime having given such poor results, lie next 
applied to this base a method which had been recently discovered 
by Hofmann, the now well-known process of exhaustive meiliy lation. 

From tropine and methyl iodide he obtained an iodide of methu 
(ropiue, C 9 H, ; OX, and found that this base was decomposed by 
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potassium hydroxide, giving dimethylamine (ller., 1881, 14, 212G). 
Melhyltropine, on further inethylation, gave dimetliyltropine iodide, 
from which by distillation, he obtained trimcthylamine, an oil, 
C ; II,„0, which he named tropileiu, and a hydrocarbon of the 
composition C-H 8 , which he called trojiiliihne {Her., 1881, 14, 
6403); this hydrocarbon seemed to be identical with that which 
ae had previously obtained from tropine. 

The composition and properties of tropilene led Ladenburg to 
iouclude that this compound was related to suberoue; he oxidised 
t with nitric acid, and found that it gave an acid which was pro l> 
ilily normal adipic acid ( ller 1882, 15, 1028). At tile same time 
le discovered another very important fact, namely, that tropidine 
lydrobromide, heated with bromine at 170 — 180°, gave ethylene 
libromido and dibromomethylpyridiue , with excess of bromine it 
avo ethylene dibromide and dibromopyridiue (Her., 1882, 15, 
140). From all these observations lie concluded that tropine was 
irobably a methylpiperidine or methylpyridine derivative of the 
ollowing constitution (He r., 1882, 15, 1028): 

CHj -Oil/ \uii 

CH/OH CHj- s ;ch 

(Jll 2 

j While these experiments were in progress ho also examined 
jeveral of the other mydriatic drugs; in the course of this work 
ie showed that duboisine and daturino were probably identical 
nth hyoscyamine, that belladoniue probably contained atropine, 
|nd that hyoscyamine and atropine were very closely related, so 
jlosely, in fact, that atropine could be synthesised from the decom- 
position products of hyoscyamine, 

; About 1882, Ladcnburg's direct study of these mydriatic alkaloids 
f av0 place to his synthetic work on piperidine and pyridine deriv- 
pives. The main object of these researches was, no doubt, tbo 
jyntlicsis of tropine, since he thought- that this base was related to 
pyridine in the manner shown above. 

The first important step in these synthetical experiments was the 
liscovery that pentamethylenediamine could be obtained by the 
eduction of trimethylene dicyanido with zinc and hydrochloric 
■citl (Her., 1883, 16, 1119). This base, heated with sodium 
lydroxtde, gave a compound, C 5 ll n N, which seemed to be piperi- 
• mc > a,Iti tiie identity of the synthetic base with that obtained 
rom pepper was fully established by Ladenburg and Both (Htr., 
17, 513), As the yield of pentamethylenediamine in the 
o\e process was very unsatisfactory, Ladenburg devised a better 

0 1 2 
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method for 1 he preparation of (lie lia^-e, which consisted in reducing 
(lie dicvanido with sodium and alcolml (#//•., 1885, 18, 2956); lie 
also showed that (lie hydrochloride of (he diamine was converted 
into piperidine and ammonium chloride when it was distilled; as 
this change was evidently no far-reaching decomposition, the 
synthesis of piperidine in this way established the constitutional 
formula at that time assigned to that base. 

While this synthesis of piperidine was in progress, he studied 
the behaviour of pyridine ethiodide a( high temperatures (Her., 
1883, 16, 1410), and found that it gave ethylpvridine hydriodide 
when it was heated, by intramolecular change, just as the d’-suh- 
stituted anilines were known to give homologues of that base 
(Hofmann). He proved that the product contained y-ethylpyridim- 
by oxidising a fraction of it to /.xonicotiuic acid (litr., 1883, 16. 
2039), and also showed later (/?//•.. 1885, 18. 2961) that a-ethvf, 
pyridine and ay diethylpyridine were also produced, together will] 
the y-etbvl derivative, when pyridine ethiodide was heated. 

It was now possible to obtain derivatives of pyridine from that base 
itself; in order to convert these compounds into the corresponding 
piperidine derivatives, Ladenburg investigated a method described 
by Kdnig for the reduction of pyridine to piperidine with zim- 
and hydrochloric acid, but lie was unable to obtain any piperidine. 
He next tried reduction with sodium and alcohol, a process used 
by Wisdmegradskv. and by a suitable improvement of this inelftnill 
lie was able to reduce coal tar piroline almost completely, hi thh 
way lie obtained M-methylpiperidine. mixed with the ^-compound, 
the first homologues of piperidine, excluding the .V-deriva fives, 
which had been prepared {Her., 1881, 17, 388). He also reduced 
iiis y-ethylpyridine to the piperidine derivative, and found that the 
latter had an odour of coniine. 

This observation and the results of Hofmann's work, which had 
shown that coniine was in all probability a-propylpiperidine, led 
Ladenburg to attempt the synthesis of the last-named compound. 
With this end in view, he heated pyidine propiodide. and obtained 
a mixture of bases: one of these compounds gave, on oxidation. 
p\ inline- y -carboxylic acid, and seemed to be y-propvlpvridine: iho 
other could not be obtained in a state of purity. The pure and iho 
impure isomerules were separately reduced to piperidine derivatives: 
these compounds resembled coniine, but neither was identical with 
the latter. Immediately afterwards, with Sehrade. he prepared 
a and y-/A-/>propyIpyridiiie in a similar manner from pyridine 
^propiodide 1881 , 17. 1121). As these two compounds, 
like tile supposed propyl derivatives, could not be completely 
separated by distillation, he converted the crude bases into the 
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corresponding piperidine derivatives by reduction with sodium and 
alcohol (Be/., 1884, 17, 1676), and then purified the latter with the 
aid of their platimcblorides. 

The a-iiiopropylpiperidine thus obtained in a pure condition was 
carefully .compared with, coniine, and found to be remarkably 
similar to that base in all its properties, including its physiological 
adion- the observed differences might be due merely to the optical 
inactivity of the synthetical base. 

U was then found (Her., 1885, 18. 1587) that the a- and y -/*«- 
vropylpyridines and also the supposed corresponding propyl deriv- 
riiivcs could be completely purified with the aid of their platini- 
ciilorides; in each case the base of lower boiling point gave on 
(•Nidation picolinic acid, and was therefore the a derivative, whilst 
•,hc isumeride gave ?.<r/nicotinic acid, and was therefore the '/-deriv- 
ative. 

The pure a-pyridinc bases (propyl and /.sopropyl ) were carefully 
compared with conyrino, which Hofmann had obtained by heating 
coniine hydrochloride with zinc dust, and had shown to be either 
c-prnpyl or a-wopropylpyridine. They both differed from conyrino. 
Therefore. either the difference was merely due to stereoisomerism, 
nr the the two synthetical bases must both be /«opropyl pyridine. 
Yiic latter alternative was proved to be the true one ; when pyridine 
pvopiodide was heated in order to convert it into propvlpyridine, 
t!ie w-propyl was transformed into the /Yo propyl group. 

Since it had thus been proved that conyrino must he a-propvl- 
pyridine, Ladenburg attempted to prepare tliis base from pyridine 
ally: iodiiic, but obtained /xApropylpyridiue in place of the desired 
nronyl compound (Bn., 1885, 18. 1587). Next lie tried to condense 
pieninv willi paracetaldehvde in the presence of zinc chloride (B< r.. 
Is 19 i'VJi, a reaction which Jacobsen and Rcimcr had applied 
in obtain boiizylidenequinaldine from quinaldiiie and benzalde- 
iiyJc. In this way he obtained only very small quantities of an 
cily )>:;>;■. but the product had an odour of eouyriue. and on analysis 
•''coned in bo allylnyridine. On reduction with sodium and alcohol, 
it L f ave a base having properties similar to those of coniine. Tliese 
experiments were repeated with larger quantities of material (B<r„ 
li'-'j. 19. -o78) ; 38U grams of picoline were treated in sealed tubes, 
sad 4a grams of allylpvridine were obtained ; the product was 
pi ovwl H) he the a-dcrivative by oxidising it to picolinic acid, and 
\w.> lvi.huvd to propylpiperidine ; the latter was oxidised by 
Uuiiuimn v method (!)</., 1881, 17, 8N>) to a ha>e. which was found 
lu ^ ^enlical with conyriue. The synthetical projiyl pi peri* lino 
1)11,1 lb' converted into (he acid tartrate, and the solution of the 
j,J Un ns, seeded with a crystal of coniine acid tartrate; the crvslal- 
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line deposit was decomposed with potassium hydroxide, and the 
liberated base was found to be dextrorotatory. The complete 
identity of the synthetical base with coniine, obtained from the 
hemlock, was then fully established ; the alkaloid which had caused 
the death of the wisest of men was the first to succumb to the 
synthetic skill of the chemist 1 

This synthesis of coniine was accomplished in 1886, and for 
nearly twenty years afterwards Ladenburg continued his researches 
with undiminished activity. During this period he was occupied 
to a great extent with various issues arising out of hi6 earlier work ; 
it will therefore be more convenient to deal with the discoveries 
of this period under certain definite headings rather than to 
consider them in strict chronological sequence. 

His studies of the diamines may be first, considered (Tier., 1886. 
19, 2585). lie showed that his synthetical pcntamethylenediamim. 
was identical with cadaverine, a base isolated by Brieger from 
putrefying flesh. Tetrametlnlcnedi, inline (Her., 1886, 19, 780; 


1887, 20, 112) was converted into pyrrolidine, V^' 2 by 

the same method as that by which piperidine had been obtained 
from peiitamethyleneciiuiiiiue, and pyrrolidine was also synthesised 
by reducing succinimide with sodium and alcohol (Her., 1887, 20, 
2215). The action of heat on ethylcncdiamine hydrochloride 
resulted in the formation of a base {Her., 1888, 21, 758; 1890, 23. 
3710; 1891, 24, 2400), which is now well known as piperazine. 


By the distillation of ethylenediamine. hydrochloride with sodium 


acetate he obtained a base, lvsidine. 


CII/.NH 

i ‘ 

CH.,— N 


>oen, 


{Her., 1894, 


27, 2952), identical with a compound prepared by TTofmann (her., 
1888, 21. 2332) in an analogous manner. Lvsidine, like piperazine, 
formed with uric acid a salt which was very readily soluble in 
water (her., 1894, 27, 2952), and clinical experiments, carried out 
at Ladenhurg’s suggestion, showed that a case of acute, and also 
one of chronic arthritis were both quickly cured by large doses oi 
this base. 


The action of beat on trimethylenediainine hydrochloride resulted, 
not only in the iormation of trimethyleneiniine, 

but also in the production of two picolines (Ber., 1890, 23 , 272i); 
the production of these two pyridine derivatives was explained by 
assuming that- the diamine first- gave rise to a honiologue of 
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piperazine, NH<C|~,y ! . q[{ 2 CH 8 '-' > k 1 H, w hich then decomposed with 

formation of ammonia and two molecules of hydrogen, the eight- 
niembered ring suffering disruption, and passing into a mixture of 
two jEl-picolines (compare also lier., 1890, 23, 9(188) : 

tMI OH 

S\ / X 

Y H fl H V’ oh 3 

CH CH or OH CH 

\ / \ s 

+ SH, + 2H 1 X N 

His investigations on pyridine derivatives led him to consider 
the orientation of the pyridinecarboxylic acids, and he pointed out 
the important fact that when a pyridinedicarboxylic acid was 
heated, the a carboxyl group was always the first to be eliminated 
(7/ 1885, 18, 2967). Ifc isolated lutidine {Jin., 1885, 18, 913) 
and y-piroline ( l*er. f 18S8, 21, 285) from coal tar, and reduced 
these compounds to the corresponding piperidine derivatives. lie 
showed that a- methyl- and a-elhylpiperidine could be resolved into 
their optically active components (77/v., 1886, 19. 2584. 2975), and 
that picolinic acid { Btr .. 1891, 24, G40), as well as nicotinic and 
honicotinic acids {Her., 1892. 25. 2768) could be reduced with 
sodium and alcohol to the corresponding piperidinecarboxylic acids. 
A summary of his work on pyridine and piperidine derivatives 
down to 1888 is given jn Hie Annnlen. 1888. 247, 1 . 

Tire partial synthesis of piperine from piperidine and the chloride 
ol piperic acid having been carried out by Riighciiner in the Kiel 
laboratory, the last link required To complete the chain was forged 
by Larlenburg and Scholl k iBcr., 1891. 27. 2958). l’iperonal was 
condensed with acetaldehyde to piperonvlaerolein. 

o — { >ch:(;h-cho 
! \ / 
ch,-o 

■nicl t lie latter, with the aid of sodium acetate and acetic anhy- 
dride, was converted into an acid, 

i'H 3 <q>c„1£,-ch:cu-cii:c'u-co j h, 

identical with the piperic acid obtained from piperine. 

His analytical and synthetical experiments on tropine. which 
bad been interrupted by his work on coniine, were continued inter- 
mittently down to 1902. Hydro! ropidino hydrochloride, when 
K-au-d. gave methyl chloride and a base. C : II K> X, which he named 
ucuhydiotropidine; the hydrochloride of the latter, under similar 
audition*, gave a-ethvlpyridine. together with a small quantity of 


XJlfg'CHg'CH/s.*, 
.rtw -rM 



1892 


KIPPING : LADEXHURG MEMORIAL LECTURE. 


a hydrocarbon (Bn., 1887, 20, 1617). He also showed that tropi- 
liine was converted into tropinc by treatment with hydrobromic 
acid (Hn., 1890, 23, 1780. 2225; 1902. 35, 1159, 2295). 

The resolution of tropic acid into its optically active components 
(Ladenburg and Hundt, lice., 1889, 22, 2590) led to the prepara- 
tion of optically active atropines, which were obtained by evapor- 
ating the active acids with a solution of tropine hydrochloride. 

A large proportion of his work on tropine at about- this tim.. 
consisted of repeated but fruitless attempts to synthesise this 
elusive base. For this purpose, starring from piperidine deriv- 
atives, and using Hofmann's method (Her.. 1885, 18. 111). ]i,- 
prepared various letrahydropyridiue derivatives (Her., 1887 , 20. 
11)45) which lie thought were related to tropine. He also prepared 
e-picolvlalkinc. C-NHpCH/CHmOll. by the condensation of pin, 
line and formaldehyde; this compound on distillation gave vinyl- 
pyridine, C’ 5 XH,-C,H :i which had a strong odour of eonyrine, ami 
on reduction was converted into o-pipccolylalkiuc, 
C:,KI1 1 , I -CH,-CH,-0H, 

a base nearly related to tropine in composition and properties 
(//<■/■., 1889. 22, 2588). These synthetical experiments weic, of 
course, predestined to fail, became they were founded on an ernm, 
ous view of the eonstitui ion of Iropiim; this fact, however, does not 
detract from the value of l.adeiduirg's positive results, which tlurlf 
so much light on the nature of tropine and formed so excellent a 
foundation for the brilliant Synthesis ultimately accomplished In- 
Willstatter. 

In another lone series of papers. published lietween 1898 and 
1906. Ladenburg follows up the discovery of a base which lie 
regarded as a slereoisnnu’i'i.ie 0 f eouiiiie. He found (Bn.. 1 ■ : 
26. 854) that when coniine hydrochloride was distilled with » 
relatively small qtiantily of ziiw dust, in addition to eonyriitp and 
unchanged coniine, it gave an optically active propylpiperiiliue. 
which differed irotu coniine in specific rotation and in certain oiiicr 
respects. He accounted o r the existence of this base, which lie 
named /Woniiiie, by a--uriiing that; the arrangement of the Atom? 
or groups around the nitrogen atom was an asymmetric one, or, at 
any rate, that such an arrnigement could modify the optical 
activity conditioned by the asymmetric carbon group (Bn., l'de. 
29, 2,18). lly a method similar to that used in the conversion of 
coimne into f-s. coniine, he jircpared from r/ pipecoline an isomeric 
base, isopipecohne (II, r., 1891. 27, 853), and by heating /-stii- 
hazoiine (Bn., 1‘jiid, 36, 3094), a compound obtained hv resadving 
the reduction pmdn.-t of «nlh:i*„lo, C'-XH,-CH:CH'(',,II , lie pv 
paretl <-v, stilt, izoliuv ( Bn., 1904, 37, 3688). He made m-niy 
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experiments to try and prove that these optically active abases 
,.ere definite compounds, and not mere mixtures in unequal pro- 
portions of the 1 1 - and Msomerides (Brr., 189,1, 28. 163; 1896 29 
Coil; 1897, 30, 48o), and he also attempted unsuccessfully to 

> "R other nitrogenous compounds showing isomerism of the same 
" ■ t!ire (#'■'■> 189(i > 29 » 271 °i 1897, 30, 1582). I,, his last paper 
mi i his subject {Bn., 1906, 39, 2486), although he maintained (he 
r \ .e enec of w, coniine, the facts which he himself had established 
v.,., 0 SO difficult to reconcile with his views that he was obliged to 
.•••hide that his own synthetical coniine was in reality the im- 
l,.-c. and that the latter was only converted into natural coniine 
»ii n it was strongly heated. An impartial verdict on this branch 
' I, idenburg's work may perhajis be implied by tiie statement 
ih.it he is n«t the only chemist who has unsuccessfully devoted 
W' 1 ' 1 it'd etlort to prove the existence of asymmetry in tervalent 
niu^jrn compounds. 

la the course of his experiments on the resolution of piperidine 
derivative* and during his study of the active bases, Ladenburg 
made some important contributions to our knowledge of asyim 
cet lie compounds. He was the first to show that debases could 
Is resolved by the method discovered by Pasteur, and used by the 
1 u 10 ! fur the resolution of .//-acids, lfe also showed that a lowering 
' 1 i ' i | icrat tire occurred when ./- ami /-coniine were mixed f H,-r , 
h:l.,. 28. 1 63), whereas no change in temperature was observed in 
dm case ol certain other liquids of similar character, having the 
saru specific gravity {Bn.. 1896. 28. 1991). From these facts he 
argue.! that and /-coniine united to form a racemic liquid. 

A general nielhod for distinguishing solid racemic compounds 
from .//-mixture* was also put forwar.l {Bn., 1894 , 27, 3005), but, 

- ii," result of adverse criticism, this method was modified as 
mil/.'.s (/;./■., 1899, 32, 861): To decide whether an inactive, 
resurv;, !>! substance is a racemic compound or a mixture of active 
" " ! h . CIS. the solubility of the substance is determined with and 

* 1!ill!l " ll; " u'bht ion of a snu 11 quantity of one of the active 
voinj.oi.oms (at the same temperature and in the same solvent), 
h "ut labilities are different, the subsiance is racemic; if the 
11 1:7 ni <‘ii;uitioinorj>lious mixture. 

1 experiments on the resolution of /3-pipevoline with 
• i tan me acid, ho found that when crystallisation occurred 
;; ■' " " 1:::l l! "' experiments failed, whereas at the ordinary 
il! " ' //4 ' ;1Sl ' ' v:ls rcs, ’ lvwl >89 I, 27, also, that 

rn" b ' l" 1,1 l , - vrutiir,;irip ■ lr! ' 1 (.met hvlsuivinic acid) , ,mld l,e 
Irit em " ll ". 1,10 ,n ' 1 01 rtrycliuine {Bn.. 1895, 28. 1170. . 

'•!••. quinine, lltese results led him to conclude that the 
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, fl _base formed with the r/-acid and the (//-acid formed with the 
/ base a salt, one part of the molecule of which was racemic, the 
other part optically active. To such salts he applied the term 
half or partly racemic, which had been previously used by 
E. Fischer (Her., 1894, 27, 3225) to denote mixtures, or compounds, 
of two optically active components which were similar but not 
enantiomorphously related. 

The study of these partly racemic salts was described in numerous 
papers (Bn., 1898, 31, 524, 937, 19G9; 1899, 32. 50; 1903, 36, 
1619; 1907, 40, 2279; 1908, 41, 966), and a summary of the 
results was given in the Annaltn (364, 227) in 1909. His expert 
meiits were chiefly directed towards obtaining evidence that the 
two types of partly racemic sails, namely, (/A/B, /A/B, and rfA/R, 
dArlB, were not merely mixtures, but were definite compounds. 
For this purpose he compared the properties of partly racemic 
strychnine (//-tartrate, (/A/B, /A/B, with those of the (/A/B ami 
/A/13 salts of strychnine and tartaric acid. He showed that the 
three compounds differed as regards the hydration of their crystals: 
also in solubility, specific gravity, specific rotation, and so on; 
and that the qualitative data could not be reconciled with the 
view that the partly racemic salt was a more mixture of the (/A/ll 
and /A/B components. lie .also proved that partly racemic 
strvehnine tartrate and brucine hydrogen tartrate had a transition 
temperature above which they underwent resolution. On the other 
hand, (//-pipeeoline (/-tartrate, which was deposited as a partly 
racemic salt at high temperatures, had a transition temperature 
below which it was resolved; (//-tetrahydroquinaldine hydrogen 
(/-tartrate behaved in a similar niinner. From all these results, 
I.adenburg concluded that the formation of partly racemic salts 
was a verv general phenomenon; further, that the formation of 
such salts was strong evidence in support of the view that racemic 
compounds could exist in a dissolved state. 

In 1898 he was able Ic break new ground with the aid of an 
apparatus for the liquefaction of air. lie described various lecture 
experiments suitable for the illustration of low temperature effects 
(Bn., 1898, 31, 1968), and also determined the specific gravities 
of liquid air and other liquefied gases (//or., 1899, 32. 46), as veil 
as their boiling points (Zb r., 1899, 32, 1818). He liquefied 
ozonised oxygen' (Jin., 1898, 31, 2508), purified the ozone by 
fractional evaporation, and determined the density of this puiitied 
material with the aid of Schilling's apparatus; the purity of the 
samples, that is to sav, the proportion of ozone which they contained, 
was checked by a titration of the iodine liberated from potassium 
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iorlide by a known quantity of the gas. The density was thus found 
to be 1-456 (0 = 1). 

In other papers (tier., 1898, 31, 2830; 1900, 33, 2283) dealing 
with this matter, he replied to objections which had been raised 
to his method on the grounds that he had used the formula 0 3 for 
ozone in calculating the proportion of this gas in his samples. He 
then worked out the details of a process for estimating the ozone 
in a weighed quantity of ozonised oxygen with, the aid of turpentine 
1901, 34, 631); lie was thus able to determine the density 
oi ozone without the use of potassium iodide. Later still (Her., 
1901, 34, 1184) he showed that the usual method for the estimation 
of ozone, with the aid of an acidified solution of potassium iodide, 
gave results which were 50 per cent, higher than the true values, 
i, u t. that correct estimations could he made if the gas were first 
absorbed in neutral solutions of potassium iodide, which were then 
acidified before titration. 

The interesting question as to the relative positions of iodine and 
tellurium in the periodic system led T.adenhurg to take up the 
study of the firshnamed element. He showed (Brr., 1902, 35, 
1256 ) that silver iodide could lie readily freed from silver chloride 
bv repeated extraction with a concentrated solution of ammonium 
hydroxide until the solubility of the iodide became constant; lie 
reduced the pure iodide with zinc and sulphuric acid, decomposed 
the zinc iodide which was thus formed with nitrous acid, and 
distilled the well-washed precipitated iodine in steam. He then 
determined the melting point, boiling point, and specific gravity of 
the pure halogen. 

Shortly afterwards (Itir., 1902, 35, 2275) he made a series of 
determinations of the atomic weight of iodine, based on the con- 
version of silver iodide into silver chloride and a knowledge of the 
atomic weights of silver and chlorine. From the results of this work, 
he found the atomic weight, I“12G’9G, a. value considerably higher 
than that (126 85) obtained by Stas, but which approximates very 
closely to that (12G 92) which is given in the last report of the 
Intel national Committee on Atomic Weights. 

A list of Ladenburg's papers is given in the IhrirLlr (1912. 45. 
3G3G). 
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CCI 1 1- The Mechanism of the Condensation oj 

Glucose with Acetone, 

Bv James Leslie A old Macdonald (Carnegie Scholar). 

Diking the past five years the preparation of glucoee-mouoacetom. 
and -diacetone has been carried out in this laboratory on twenty 
occasions, the process being modified in various ways (Irvine and 
Scott, this voL p. 563). The yields obtained have been very 
irregular, and, what is more surprising, the amount of niono- 
acetone derivative fluctuated in the most remarkable manner. The 
conclusion drawn is that the simplest possible explanation, namely, 
that the reaction consists of the simultaneous hydrolysis of glucose- 
dimethyl acetal ami condensation with the solvent acetone, is 
untenable. Such a process should result, in the first instance, in 
the formation of a glucosidic monoacetone derivative, followed by 
a second condensation with the ketone, the final product hein^ 
entirely glucosediacetono. The following research was undertaken 
in the hope of tracing the mechanism of the reaction, so as (<» 
improve the working methods of preparing these derivatives ami 
to throw light on their constitution, as they may play an important 
part in the future development of synthetical work in the sugar 
group. 

As glucusemonoaeetone possesses a glucosidic structure, the forma- 
tion of the compound must of necessity involve a process of simul- 
taneous hydrolysis and condensation, in which glucosedimetliylac^tffl 
parts with the acetal grouping and reacts with 1 he solvent ketuiic. 
A reaction of this kind docs. not account for the persistence of 
giucoseinouoacetone however long the treatment with (he ketotic 
may be extended. This type of reaction is. moreover, uneoinnum 
in the sugar group, and does not take place to any appreciable 
extent with acyl derivatives of glucose; thus, a-penta-acctyl glucose, 
when dissolved in acetone containin': the same percentage of 
hydrogen chloride as is necessary for the decomposition of glucose* 
dimethylacetal. readily lost the acyl groups at the temperature of 
the room., but no condensation with the solvent took place, and 
the main product consisted of glucose. An attempt was therefore 
made, starting from glucosedimetliylacetal, to arrest the condensa- 
tion at the earliest possible stage, and thus isolate the first prodiftT 
of the reaction. This was carried out as explained in the expei'i 
mental part, and a product obtained, which, although too unstable 
to permit of analysis, possessed the reactions which would be char* 
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:;l ipristie of a glucosedimethylacetalmonoacetone. The first stages 

„l the reaction are therefore expressed in the following scheme: 

( ,11,., 0,i 

t'l.) 

HO-CH,-CH(OH)-CH(OH)-CH(OH)-CH(OH)-OH(OMe). 

(II.) 

CII 2 -CH-CH(OH)-CH(OH)-CH(OHTCH(OMe), 

0 0 

\/ 

(J 'III., 


Mo Mo 

since glncosediinethylacetalmonoacetone is the main product of 
the initial stages of the condensation of acetone with glucose- 
iliiiicthvlacetal. a knowledge of its properties should furnish 
valuable evidence tor establishing the mechanism of the formation 
,,]■ g htcose-monoacetone ami -iliaeetone. 

A most significant property of the compound is that on further 
t rest l n tout with acid acetone it yields glucosediacetone. and it is 
probable that this is the main route by which the latter compound 
o foi ined when prepared lav the usual method. 

As might be expected, glucoscdimethylacetalmonoacetone is 
extremely unstable, and when heated in a vacuum at as low a 
temperature as 20° it is readily decomposed, a molecule of methyl 
alcohol being lost by ring formation between the a- and S-rarhnn 
atoms, and the oxidic cnmpuuml. 5 met hylglucosidemonoaretnue, 
is lino produced. 

la the light of the above explanation the product of this change 
should contain a stable glueosidic grouping and an unstable 
acetone residue. That such is the rase was proved bv carefully 
regulated hydrolysis. The crude glucosediiiietliyiacetaliuoiioaeetone 
was heated in a vacuum until constant in weight, and the syrup 
obtain 11 ,! hydrolysed with hydrochloric acid of a concentration 
limifcvin to cause decomposition „f methyl glitcoside. In this wav 
tm 1 acetone lfsidue was removed without attacking the glm-o-idic 
pusniun. and the final product, as indicated by the rotation value 
obtained . was an equilibrium mixture of a and fS-uu-tlivl glucosi.l.s. 
Hus re, nil cannot be explained on any assumption other than i|,e 

01 ' melll . v > alcoliol from the acetal and the formation of 
1 1 h v , ^ i ui'osiiU-* i n o ii osic? t oho ^ V ) 


] " ,rc <•» «i*** *»•* ,.r 

It , ‘ kr,lk ' ls ‘he samp as tint used m this voh, r,a t 

ffeMai 'i,To''"T yU ' Vi, : t " a ’ " M “ t!: ' -v oxalic linking 1 is 

th>- 'v-lhiki,,,-, <u w l' llou ol lh,s system involves, a i-t-ruin amount of dubiefv a* 
* Uj|iri, ‘' ts 1,10 a- ami 5-earbon atoms of tin* >u*»ar. 
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Glueosediinethylacetalmonoacetone, like other acetone corn 
pounds}, is highly sensitive to dilute acids, which remove the acetone 
residue and simultaneously hydrolyse the acetal grouping, the final 
product of the reaction being the parent liexose. These reactions 
may be expressed as follows : 


-0- 


CH 2 -CH*CH*CH(0H)-CH*CH 
0 0 0 0 


V' 

0 


\/ 

u 


/\ 

Me Me 


(IV.) 


/\ 


Me Me 


UlucosedimetliylaceUlnionoacetojie — 0 II 0 

hydro h>i* “ i! " 


0 

CH,-CH-ClI-CH(OH)'Cli(OH)-UH-OM« 
0 0 

\/ (V.) 

0 | i 

/\ lit 

Me Mo 

C 0 H ;j O~-OMe 


Structure and Constitution of Intermediate Compounds. 

As Twine and his collaborators have already pointed out, the 
position taken up by an acetone residue when entering a sugar 
molecule, where the number of hydroxyl groups rcn ders the forma- 
tion of isomeric forms possible, depends largely on the relative 
stability of the rings thus produced. This stability is influenced by 
two factors, namely, (a) the number of atoms forming the ring, 
and (lj) the position of the hydroxyl groups relative to the plane ot 
the y-oxidic riug of the sugar. 

iSiuce glucosedimethylacetalmonoacetone readily forms a glucoside 

it follows that, the acetone residue cannot be linked to the S-carlxffl 
atom. Methyiglucosidemonoaeetone must therefore have two free 
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ivdroxyl groups, and the position of these may be established by 
iicthylation and hydrolysis of the resulting compound. This was 
.iirried out, and a dimethyl methylglucoside and finally a dimethyl- 
glucose were obtained. The general reactions, solubilities, and 
rotation values of the dimethylglucose thus isolated corresponded 
with those quoted by Irvine and Scott (this vol., p. 575) for 
Sy-dimethyl glucose. The optical values are compared below : 

[a]'*' for dimethyl- 

glui-oae obtained [a,'*' for jQ-y-tlimetlj vl- 


iivm mein \ l- "lUCOSO 

Solvent. glueosideraouoacetoue. ;I, v iue ami Scott). 

Water +65 ’3° -64 4° 

Methyl alcohol ... +57’2 -t- 58'1 ^ 

Ethyl alcohol ... +60’0 +40 '4 

* New determination, 


Although the methylated sugar could not on this occasion be 
obtained crystalline, the resemblance is sufficiently striking to 
warrant tile conclusion that the compound is jSy-dimethylglucose. 
From this it follows that the acetone residue in methyl glucoside- 
monoacetone and glucosedimethylacetalmonoacetono is linked to 
carbon atoms e and £. Now, since glucosediacetone is obtained by 
further condensation of acetone with glucosedimethylacetalmono- 
acetone, it follows that the acetone residue not, attached to the 
reducing group in this compound is in the exposition. This is not 
in agreement with the constitution assigned to glucosediacetone 
by Irvine and Scott (this vol., p. 564), although it was there 
pointed out that the evidence on which the suggested constitution 
is based was capable of a different interpretation. Glucosediacetone 
formed in the manner now described must have the following struc- 
ture (VI), provided that the glucosidic acetone residue forms a five- 
membered ring. Formula (VII) represents the alternative constitu- 
tion advanced by Irvine and Scott: 


0 , 0 - 

yiI,'CH-CH-CH(OH)-CH-CH HO-CII/CH-CH-CH-CH-CII 
0 0 0 0 O-CMo.,-0 6 0 


e 

A 

He 5i e 


(VI.) 


I! 

/\ 

Me Me 


0 


U0-GH,-CII(011)-CII-CH(01l)'(Tl-tTr 
o o 

(VIII.) \ / 

c 


/ \ 

Me Me 


ATI.) 


Me Me 
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If 11 , f above reasoning be .wept ml tbe monomethyl glue,,, 
•Inscribed by Irvine and Scott must have the alkyl group in 11, 
. position, and this conclusion harmonises with all the avadai,;, 
evidence regarding the structure of this compound. It may l, ( 
mentioned here that an extended investigation of the sugar 1,* 
now been commenced in this laboratory. It is evident, however, 
that, glucosediacctone may also he formed by a different routs. 
When acid acetone is brought into contact with glucoscdimei hyl 
acetal the first reaction may be the hydrolysis of the acetal group. 
in« and the entrv of a molecule of acetone in the o/3-posit i:,i: 
prodneing the glncosemonoacetone isolated by Fischer (Ihr., l.'K. 
28, 2496b formula (VIII), which in turn condenses with a seen: 
molecule of acetone to form the di-derivative. The second molecule 
of acetone may lie attached in three alternative ways; the linking 
may be y aud'y, y and «, or t and y The first possibility nitty 
rejected on stereochemical grounds, since a seven-membered ring 
is involved. Comparing the two remaining alternatives, it will be 
seen that formula (IT i tequires the formation of a six-memlieiei 
ring having a 'rtfus-coniigniation in respect ol the y-oxidic riiip. a 
condition involving severe molecular strain. Formula (I) is there- 
fore the more probable, and the fact that only one glucoseditic- urn- 
has been isolated, although not conclusive, tends to strengthen tits 
view. 

The series of probable chances which take place in the t urinal, , 
of acetone derivatives of glucose ap 1 thus expressed in the : 
ing scheme: 

Glucose 

ghtcosedinuU hylacetal — > methylglucosido 
glncosemonoacetone glucosedimet hylacetal tnonoacci cn, 


idlieosediacetune f 

met liyiglucosidtfinonoair lone. 

A review of the whole sequence of changes indicates in a strikae 
manner the complexities introduced into the reactions ni 
so ears when the latter are converted, even temporarily, into si lug- 1 
chain derivatives oi an acetal nature. 
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EXPERIMENTAL. 

Gl ii cosed imethylace (a/. 

The conditions laid down by Fischer (loc. at .) were, in essentials 
allowed m the preparation of this compound. Inasmuch as the 
, reparation was earned out on a much larger scale than that 
npkn-el by Fischer, it was found convenient, in the first place to 
s’ke a solution of dry powdered glucose (90 grams) hy boilino- the 
•M* ' vith l iure (h 'y ‘“ethyl alcohol, and, after cooling, to add the 
ejin.-nc amount of hydrogen chloride dissolved in methyl alcoliol 
„ :li to make the dual volume 1600 c.c. and the acid content l o per 
ent. After remaining at the temperature of the room for sixty 
w>* ' 1,t ' acld ' vas removed by shaking first with dry powdered 
,;u.inm carbonate and finally with silver carbonate. After shaking 
mil freshly ignited animal charcoal the solvent alcohol was 
amoved at 3o°/15 mm., a Winchester bottle being used as a distil- 
n. Bask. The syrupy residue was well shaken with 300 c.c. of 
by acetone, which was subsequently removed in a vacuum. In 
1 !1 ' "A' a <dsa1, colourless syrup was obtained lining the sides and 
luitmn of the bottle, these conditions being extremely well adapted 
cm til.- subsequent treatment with acetone. 


tjlin-mtihiiirthiihiretiihnonoiicetoiie. 

I' iv( ' kumlred c.c. of dry acetone containing 0 5 per cent of 
i}.lrogm chloride were added to the crude glucosedimetliylacetal, 
mil the contents of the bottle were subjected to alternate shaking 
o a hearing on the water-bath at 35° for three and a-quarter hours* 
h aid the incorporation of the syrup with the acetone some chips 
)i porous porcelain were added. The acetone liquor was poured off, 
md immediately neutralised with barium carbonate, followed by 
treatment with silver carbonate and charcoal. The undissolved 
;! l ; p 111 tlle bottle was given a further treatment with 

H-:a au-tone for the same period. A third treatment yielded a 
M ,1ni0Un ^ P ro ^ uc t* Extracts 1 and 2 were mixed and 
over anhydrous sodium carbonate. The solution was then 
•'-Wvmra.ed to about one third of the volume over fresh carbonate 
“ , "! " a1er - 1)at l>- filtered, and concentrated further in a vacuum 
sv rr "-'"P eraUlre - When the liquor had become slight lv 
' ’ ' ‘’““tentration was stopped, and a large volume of dry 


11 - 


pttioh.uiu added. This precipitated a transparent, colourless. 
fi.,, v i '' nl P- h 'om which the mother liquor was poured awav, and 


Vf 


I fiaiitit'es of light petroleum were added from time to time 
„ ,w„'° n ° f the s >' ru l , y product extended over several weeks. 
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The product, which amounted to 25 per cent, of the glucose used 
was extremely soluble in water, cold acetone, or warm ethvl 
acetate. 

The reactions of the compound were essentially the same as those 
of glucosedimethylacelal, but the increased solubility indicated 
that condensation with acetone had proceeded. All attempts to 
confirm the idea that the syrup consisted of glucosedimethylacetal- 
monoacetone by means of analyses were fruitless. When dried in a 
high vacuum at the minimum possible temperature the combustion 
results obtained corresponded with those required for methyl, 
glucosidemonoacetone, indicating that a molecule of methyl alcohol 
had been removed during the drying process. 


Hydrolysis of Glucosedimethylacetal monoacetonc. 

Hydrolysis of glucosedimetUylacetalraonoacetone syrup, which 
hacl been heated in a vacuum at 30° until constant in weight, wa? 
carried out under conditions which do not aSect methvlglucoside. 

A 2‘5 per cent, solution of the syrup was prepared in 50 per cent, 
ethyl alcohol containing 0‘5 per cent, of hydrogen chloride, and the 
solution examined polarimetrically in a jacketed tube, which was 
maintained at 30°. Under these conditions hydrolysis was con 
plete in eighty hours. Some of the readings obtained ar 
appended : 


Time in hours. 
0 


u 

n* 

20 

30 

-to 

(jo 

bO 


a- v . 

WF* 

-0 74' 

- 15 10 

0VJ 

- 16 12 

0‘t>2 

- 12'65 

-0-29 

- 5 '29 

-0-04 

-0 82 

-rO’dO 

t 12 24 

+ 1 -oo 

+ 20 '40 

+ i ->o 

+ 24’49 

+ 1-40 

+ 30-40 

■s-1‘87 

+ 88-16 

tI'89 

+ 38-57 


f= 2. 


M e thylylucomle-iX^monoacttone. 

The crude glucosedimethylacetalmonoacetoue described above 
was dried at 22°/ 12 mm. until constant in weight. A odourless 
syrup then remained, which could not be obtained crystalline. 
Found: C=5U9; 11=771; OMe = ll-2. 

requires C — oI 25 ; 11 = 7 69; OMe = 13‘2 per cent. 
The following rotation values were observed : 


Solvent. „ l .a? [»£. 

Methyl alcohol 1-4&I 1 -0'52 a -U'OS' 

Ethyl alcohol 4’llu 1 _ 0 47 -1H8 



CONDENSATION OF GLUCOSE WITH ACETONE. 1903 

The compound, which was practically devoid of action on 
['elding s solution, was readily soluble in water, methyl and ethyl 
dcohol, acetone, ethyl acetate, or ether, but only moderately so in 
methyl iodide. When heated in a vacuum at 60° for some time 
[t was partly hydrolysed, and gave an insoluble residue when 
extracted with dry ether. The reactions and solubilities of this 
residual product agreed with those of methyl glucoside, thus indi- 
cting that the acetone residue had been removed. 


fiy-Dimethyl Metkylglucoside s^-monoaceJone. 

The alkylation of the methylglucosidemonoacetone was carried 
D ut by the silver oxide method in the usual way. Three times 
the theoretical quantity of alkylating mixture waa used, and owinv 
to the sparing solubility of the unalkylated compound in methyl 
iodide, a few c.c. of acetone had also to be added in the first 
methylation. To ensure complete alkylation two further treat- 
ments were given. On working up the final product in the usual 
Dianner a syrup (b. p. 142-143°/12 mm.) was obtained, liaviim no 
notion on Fehhng’s solution. The yield was slightly less tluuTtlie 
weight of unalkylated material used. 

found : C-54'53; II-8'4o; OlIe-32 2. 

WMOMc)*, requires C-34'96; H-8'40; OMe = 3o o per cent. 


Solvent. c. I. 

Methyl alcohol 6 11 1 

SO jier cent, ethyl alcohol 10 0 2 


wr- 

-19 00' 
-15-00 


P'j -Dun ethyl M ethyl glucoside. 

A 10 per cent solution of dimethyl methylglucosidemonoacetone 

" . F ‘ C ; Bt f lc “! 101 contamm g °' a P« cent, of hydrogen chloride 
heated in boiling water for twelve hours, during which time 
the rotation altered from Itcvo to dextro and became constant 
C neutul.sat.on with silver carbonate the solvent was removed 
Tim ^ 4 ,6 r UltinS *"** * % acetone 

«aporaed and ti I 0 '’"" mag,WSiU ”' sul l’ hate - U '° solvent 
AfterrSva of h “ tr,,rtcd ^peatodly with dry ether, 

to distil the a ^ Vellt 1,1 a vaeuuiu 3,1 attempt was made 
solution n/sl ; \ if' 0 " al “ 10St without actio » on Fehlnigs 
obtained 1 U ’ S [a J» +15 - 8 ° “> »>elhyl alcohol was thus 

h'^otaterv toe b0lli " g P ° int wcro ”•“« *tro»glv 

stl-u •’ the optical value recorded bring 

CvKoS; 48 0 -' U " T ' S7; o MeM0-3. 

J - • )= requires V !S0.» : II 811 ; Ollu H'9 per cent. 
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100 + 


fiy-l)iint lliyl (,'hirnar. 

Complete hydrolysis of the glucoside described above was readih 
effected by heating an 8 per cent, solution of the compound ii 
80 per cent, alcohol containing 8 per cent, of hydrogen chloride at 
90° for forty-five minutes. After neutralisation and removal oi 
the solvent in a vacuum a syrup remained, which failed to crystal- 
lise, although attempts to affect this were continued throughout 
several months. (Found, C = 40‘99; H = 7*59; OMe — 80-;). 
f’cHn,0|(0Me) 2 requires (■- IC'lo; IT --7*69; OMe~29’8 per cent.) 


Solvent. 

<\ 

/. 

a*’. 

[•if- 

Water 

1056 

2 

+ 1*38® 

+ 65-3- 

Methyl alcohol ... 

, 120 

1 

072 

57-2 

Ethyl alcohol ... 

, 1-617 

2 

1 '67 

50-0 


I take this opportunity of expressing my thanks to Professor 
J. C. Iivinc for liis valuable help and advice, which was at all 
times at my disposal during the course of this work, and also to 
the Carnegie Trust for a grant which partly defrayed the expenses 
of the research. 
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CC1V . — The hohhhtm of Alkali IRdoids In Maflajl, 
Ethyl, Propyl, and mAmyl Alcohols. 

Bv William Ehnest Stephen Tlt.ner ami Cef.i.ltn 
Color ave Bis sett. 

The particular salts included in the scope of this investigation 
are lithium chloride and iodide, sodium chloride and iodide, potass- 
ium chloride, bromide and iodide, and rubidium chloride, of wliidi 
we required information as to their solubility in connexion with 
other physical measurements in progress. The solubilities in water 
of all the salts mentioned had previously been measured, thus 
making possible a comparison with the solvent action of th e 
alcohols, and a few measurements in the alcohols, to he referred 
to later, had also been carried out by various investigators. 

The work detailed in this paper falls into three sections, namely. 
(1) the determination of the compounds formed between flit* alcohol 
and the salt at the temperature of the solubility measurement 8 : 
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(2) the construction of the solubility curve of lithium chloride in 
ethyl alcohol for the temperature range 0—60°; and (3) the 
comparison of the solubilities of the salts at a common temperature 

Ut -0°- 

The salts, initially the best commercially obtainable, were 
subjected to purification until analysis proved them to be pure, 
ltuhidium chloride was prepared i'lom a mixture of the bromide 
iodide by the action of moist silver oxide and subsequent 
neutralisation of the base. 

Same initial difficulty was experienced in obtaining tile lithium 
sail?, especially the iodide, quite free from water. Imt this was 
overcome finally by electrical healing in a vacuum, using the 
I apparatus already described by us 1913. 29, 233). 

The alcohols were thoroughly desiccated, the methyl and ethyl 
bv lime, the propyl and jxoatnyl alcohols bv anhydrous copper 
Sulphate. and subsequently fractionated, most uf the fractions 
being collected over a range of less than 0'1°. 


Compounds of tin' MM; Haloid* mill Alrohoh. 


As soon as the solubility measurements had been completed, tins 
cwtti position of the solid phase was determined in each ease in 
the following manner. The solid was rapidly collected, removed 
to a Ipouitis poicchiin tile, and placed in a desiccator containing 
a quantity of the pure solvent. This desiccator was in turn placed 
in tjic thermostat- at the samr temperature as that at which the 
Gullibility was determined, and the salt allowed to dry under these 
foiiditions. TVlieu ready for analysis the halogen content of a 
weighed portion was determined by the use of standard silver and 
potassium thiocyanate solutions. 

/.a/.,,*, Chloral n ami .Millii/l .l/roW.-- Simon (./. pr. Chun.. 
1VC n; 20. 371) described a compound of the composition 
1X7. SCI 1,0, obi aim’d by cooling a saturated solution of the salt 
a a temperature of - 1(1^ to -19°. This compound lie speaks of 
f ll!liti “S; " !l ™ 'Is temperature is raised to that maintained in tbo 
laboratovy . We found that the solid phase at S® consists of the 
aislivcl rous -<■>.){ . 


/elf-,, VhUur'ab am] l;ibi,l -At »>- tile solid phase 

" a> 111 ,,lls l;w ' «ls» found 1<> consisi of the iinbvdrous salt. Simon 
™ s,np f "•"■'Piirfuf. prisiiialit crystals of' the composition 
'f' 1 '>y cooling a solution in a freezing mixture. Such a. 
l bd«’ ot toolmg i s unnecessary. for we found that the solution 
mniud at gave a crystalline deposit at the labor.itorv 
. 7 ,lh "i 'bout 11 lo. Delentiiiiatious were mrorditiglv 
'' 3 of temperatures between H ami 17 1 . The 
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percentages of lithium chloride found in the compound were, at 0 : 
18-73; at 17'1°, 1848; the calculated value for LiCl,4C 2 H 8 0 i 
18'71. The transition point : 

LiCI,4C 2 H c O — LiCl 
was found to lie at 17'4° (see below). 

Lithium. Iodide and Propyl Alcohol — The solid phase at 2o ! 
crystallised in flat plates of a very deliquescent character, am] 
analysis proved it to contain 35 52 per cent, of lithium iodide. For 
LiI,4C 3 II 8 0, which is obviously the composition of the compound, 
the calculated amount of lithium iodide is 35‘78 per cent. 

Sodium Iodide and Methyl Alcohol— At 25° the solid phase was 
composed of the anhydrous salt, but when cooled to a temperature 
of 15 — 16° the liquid became packed with a mass of needle-shape] 
crystals, which were found to contain 61 '96 per cent, of sodium 
iodide, whilst the calculated percentage for NaI,3CH,0 is fiO'95. 
The crystals rapidly effloresce when exposed to air, this fact readib 
accounting for the somewhat high analytical result. 

No other compounds were discovered under the working condi- 
tions, although considerable heat was disengaged by the lithium 
salts and sodium iodide on solution in the various alcohols. 


The Solubility Curve of Lithium Chloride in Ethyl Alcohol? 

A series of measurements of the solubility of lithium chloride 
in ethyl alcohol was made in the following manner. A Beckmann 
freezing-point tube was fitted with an air-tight mercury cup-stirrer, 
of the type described by Findlay ('“ Practical Physical Chemistry," 
p. 238), the stem of the slirrer being hollow to permit of the 
removal of solution by means of a pipette of diameter slight!; 
imaller than the stirrer, whilst the side tube of tbe freezing-point 
tube was connected with U-tubes containing calcium chloride. 
Excess of solid with the alcohol were placed in the tube, usually 

* After the preparation of this paper for publication vc found that T.emoii:f 
{Corny*., ree l , 1S97, 125. 6031 had made throe determinations :of the solubility of 
lithium chloride in methyl alcohol and six in ethyl alcohol. None of his mule 
agrees with ours, and on tire face of thorn, the measurements in ethyl abate 
challenge adverse criticism. l.emoine quotes Simon as proving the existence of tin 
compounds 2LiC],3f'H 1 0 and I.iCl,2CJI,,0, whereas Simon himself giver them e 
1,1(1,3111,0 and l,i('!,tc.dl,.0, and our work confirms tire existence of the hum 
substance. Lemoinc slater that his own analysis confirms the composition 1 
T.iCl,2Ca!!„0. No indication of tire solubility method is riven, ami no determination 
of tile, solid phase in eanti-t with the solution made, nor is the temperature ruenu 
which tin- presumed l J i(.'l,2C.iH,;0 exists. The values given by Lemoinc for solutions 
n ethyl al -ohol are: at I'd’, id-23; nT, 1623; 13’, 14-91; 25°, 152?; Jl) s ’ 
17-65 ; 6*2-6", 21-96 grams of salt per 100 grams of solvent. It is not easy t" 
construct a curve base-i on these numbers. 
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iii the form of a mixture of the nearly saturated solution with the 
excess of the solid phase stable at the temperature of measurement, 
(he mixture being prepared in a tightly sLoppered bottle. The 
temperature variation of the thermostat used did not exceed 0 05°. 
except at GO 0 , where it reached 0'2°, but at this temperature the 
vnte of change of solubility is very small. After vigorous stirring 
D f the mixture for three or four hours, samples of the solution, 
usually between 1 and 2 grams ill weight, were withdrawn by a 
nipette provided with a tightly packed plug of cotton wool and an 
iudia rubber c Rp ; which prevented the entrance of air between the 
pipette stem and the stirrer, and ensured the presence of dry air 
within the apparatus throughout the determination. The composi- 
tion of tho solution was determined by volumetric analysis, as 
alroadv- described. Further samples were withdrawn at intervals of 
an hour until saturation was reached. As a rule, the first, sample 
removed was found, on comparison with the later results, to be 
alreadv saturated, 

At each temperature the composition of the solid phase was 
determined in the manner given in the first, section. 

The results of the determinations arc embodied in the following 

table : 


TMipcratiw. 

Solid phase. 

Crains of anhydrous lithium 
chloride dissolved by 100 grams 
of ethyl alcohol. 

0“ 

LiCl,4C.ll tt O 

14 '42 

LiC),4f jl,0 

35-04 

10 

Lil*),4Cjl fi O 

16-77 

15 

LiCUC.XO 

18-70 

17 

LilVCXO 

20*31 

20 

LiCf 

24-28 

30 

Li Cl 

25-10 

40 

LiCI 

25-38 

:>o 

LiCI 

24-40 

(10 

LiCI 

23-46 


From the numbers given it will be seen that the rate of increase 
it solubility is most rapid between the temperatures 15° and 20°, 
mil the determination at 17° was afterwards made both to confirm 
ihis rapid rise and to fix the position of the first portion of the 
solubility curve, which is produced below. 

The full curve A BCD consists of two separate portions intersect- 
ing at B , the point which indicates the transition point of the 
alcohol, ite. Read from the curve, the change point, is 17 4°, and 
this temperature received confirmation by experiments on tho 
growth or disappearance of the ervstalliiio phase, LiCI. 10,11, ,(). 
Tar this purpose the behaviour of a mixture of the solution, and the 
crystalline ami anhydrous solid phases contained in a tightly-closed 
rcsscl was closely watched as the temperature was very slowly 
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altered over the range 17—18°. The deposition of the crystalline 
form was found clearly to occur up to a temperature of 17'!- 
wliilst at 17-6° the anhydrous slowly grew at the expense of the 
crystalline variety. Confirmation was made of these visual tests 
by analysis, and "it was proved that at 17‘6° the anhydrous sa) t 
formed the solid phase, whilst at 17*1° it consisted of the aleoliohuo, 
The transition point accordingly lies at about 17 ’4°. 


The Com par afire Solubilities (if 25°. 

The method adopted in measuring the solubilities at 25° ^ 
very similar to that in a former investigation (Peddle and Turner. 



this voh, p. 1202), excess of the very finely powdered and thor- 
oughly dried salts being agitated in small, perfectly ground, stop- 
pered bottles with the alcohol used as solvent. Initially the 
mixture was maintained for some lime at 40°, then transferred' to 
the thermostat at 2.1°. and thoroughly agitated from time to tmw- 
Samples for analysis were lirst withdrawn after forty-eight hour* 
and then afterwards at t wen tv- four-hour intervals, the total pei'iea 
of the tC'l extending usually to nine or ten days. The a-mop ? 
of solution removed lot analysis varied from O'.) lu <> gr m .i ll '* 
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llie more soluble substances, and as much as 20 or 60 grams with 
t j ;y gaits only sparingly soluble in propyl or /seamy] alcohols. 
Before the aqueous solution of the sample was prepared for 
iMialvsis, the alcohol was removed by evaporation, save, as happened 
Vi jlh the iodide solutions, when decomposition of the salt began 
.j.. result of the evaporation. Despite the use of brown-coloured 
Ini’. tics, the iodide solutions after some days developed a brown 
mil due to traces of iodine. 

in one instance, namely, the solubility of lithium iodide in amyl 
•deohol. the method employed was that used in determining the. 
.^ibilulity curve of lithium chloride in ethyl alcohol, for the 
virility of the solution prevented rapid diffusion through the 
liquid, and necessitated continuous stirring. 

The collected results are given in the following table, the figures 
vepre-eiitiug the number of grams of the anhydrous salt dissolved 
hv .101) grams of the solvent. In order to compare the solvent 
^(iii of the alcohols with that of water, determinations in the 
piM named solvent are included in the table. In four cases the 
m/ikI phases actually present are not the anhydrous forms, but, 
in water, Li 01,11,0, Lil.3H_,0. and Xal,oILO; in propyl alcohol, 
hil.KYILO. 





Solvi-nt. 




u a o. 

Cl 1,0. 

C..H # 0. 

C,H v O. 


Lb 'i .. 

. mv 

42*34 

25-83 

16-22 

9-03 

1/1 .... 

.... 103 -5- 

343 4 

250-8 

47-52 

112-5 

y,n i 

. .. 36 '05 3 

1-31 

0 Ot55 

0-012 

0 002 

Mil 

... 1S4‘5'* 

90*35 

46-02 

28-22 

16-30 

K<1 . 

:j9'90 5 

0 53 

0-022 

0 004 

o-ooos 

Kill- 

6 7 • 7 5** 

2-17 

0-142 

0-035 

0-003 

KI ... 

... 143 'll 7 

18-04 

2-16 

0-43 

0-098 


.... 94-35" 

1-41 

0-078 

0 015 

0-0025 


1 Kronur*. 

.Inn. I ‘ft if* 

C/ont., 1856, 

[ii], 99, 47. 



- IS. 

S, [ii], 103, 

05. 




, • an«l s llt*i kohy, Vh<h T,ons. t 1904, 203, J, 20»i. 

■* iiii'l " Ik- t, A»v C it hn. 1 1 883. [vj, 30, 12'. 

7 L:n.rl"!t-|}i>n)>n in 4 i Tal»t*lli , n.‘’ ID'H. 

1 i , ■! ; n«l Mult (•/. /‘ht/tir.if ('/ tr/ti.. 1 'JO 1 . 8. lo7) made deter- 
v without describing the method, of t lie solubility of 
n i Morale in a series of alcohols. 1ml their re>ult$ in two out 
• are comparable cases are totally different from ours. Their 
' -iiiM i<.r ; he percentage of l he salt in the solution arc, in ethyl 
tci o;. :!■ 7 in ; in propvl alcohol. .*>* 1 ; in Imtvl alcohol, IJ'oC : in 
- ormyj alcohol, S - 26. There is close agreement bet ween their value 
i ,; i v! ;,h..'.liol and ours, which when calculated to the percent- 
' l ~ > ' $ 29. bill unaceouul ibh* divn-gcnco in the other 

!i! !1|: ' All ulir iiK-ar-mvinem ■- go l<> prove that tin haloid salt.- 
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are dccreasingly soluble as one passes from water along the series 
of alcohols. There is no regularity in Patten and Mott’s figures. 

A few other measurements are available for comparison; <Jr. 
Hrnyn ( Zeitsch . physikal. Chejn., 1892, 10 , /82) deduced from 
experiment the following solubilities, in grams dissolved by 
100 grams of the solvent: sodium chloride, P41 in methyl and 
0-065 in ethyl alcohol at 1S'5°; sodium iodide, 77'7 and 43T respec- 
lively at 22o°; potassium chloride, 0'5 and 0 034 at 18'5°; potass- 
ium bromide, Pol and 013 at 25°; potassium iodide, 16‘5 and Pin 
at 20'5°. The values for sodium iodide and potassium bromide in 
methyl alcohol are both low, but in the other cases, allowing for 
temperature differences, there is fair agreement between our and 
de Bruyn’s numbers. 

For potassium iodide, Walden ( ZcUseli . ■physilal. Chem., 1906. 
55 , 683) found values at 25°, in methyl alcohol 14’97, in ethyl 
P92, and our numbers, when reduced to the same basis, are in good 
agreement. 

Turning now to a consideration of our data, three very clear 
regularities manifest themselves. First, with the single exception 
of lithium iodide, the solubility decreases as we pass from water 
and ascend the series of alcohols ; and it must bo remembered that 
the two numbers for lithium iodide which break the regularity oi 
the series, namely, those in water and in propyl alcohol, are the 
solubilities for the hydrate and alcoliolate respectively, whereas 
for the same substance and the other three alcohols the numbers 
represent tire solubilities of the uncombined salt. 

Next, solubility in water and the alcohols increases in the order 
chloride, bromide, iodide. There is no exception to this rule. 

Finally, rubidium chloride shows an interesting divergence from 
the regular order in tire series of the alkali chlorides, the order oi 
solubilities being lithium chloride>sodium chloride>rubidiiuii 
chloridei>potassiuni chloride. Tins is true of al] five solvents. 

We desire to express our thanks to the Government Grant Com- 
mittee of the Royal Society for a, grant which assisted us to 
purchase solvents used in this investigation. 

I ’HKMJSTr.Y Df.!", KTMVN I, 

Tnr. Univrusiiy, Sm [ morn. 
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CCV. Nitration of l-Chloro-2 : i-dinilrovaphtlialeiic. 

By Max Rtniii,. 

The readiness with which l-chloro-2 : 4-dinitronaphthalene can be 
prepared from Martins yellow by the action of p-tolueiiesulphoiiyl 
chloride and diethylaniline (Ullmanu and Bruck, Her., 1908, 41 
3932 ) hat suggested the use of this material as the starting point 
in the preparation of trinitronaphthalene derivatives. By the nitra- 
tion of chlorodinitronapbthalene a mixture of two isomeric cliloro- 
Irinitronaphthalenes is obtained. The relative (quantities of these 
two products are such that one may he regarded as a by-product. 
The principal isomeride has the constitution : 


Cl 



no 2 no. 


Its chlorine atom is replaceable by the hydroxyl group, and the. 
triuitronaphthol so formed yields on oxidation with nitric acid 
3-nitrophtlialic acid, the third nitre-group must therefore have 
assumed one of the o-positions in the unsuhstituted benzene nucleus. 
The triuitronaphthol derived from the above chlorotrinitronaplitba- 
Icue proves to be identical with the trinitronaphtliol resulting from 
the treatment of 5-nitro 4-nitroso-o-naphthol with dilute nitric acid, 
ami which has been proved to be 2:4: 5-trinitro-o-naplithol fGraebe’ 
llcr., 1899, 32, 2878). 

The second product formed in the nitration process must lie 
l-chloro-2 : 4 : 8-trinitronaphthaIene, since the trinitronaphtliol 
derived from it is identical with the trinitronaphtliol obtained by 
treating S-nitro-4-nitroso-a napbthol with dilute nitric acid (Graebe 
Her., 1899 , 32 , 2879). 

Tnder the acidifying influence of the three nitro-groups (tie 
chlorine atom is extremely mobile. In this respect 1-chloro- 

: 4 : o-trinitronaphthalene presents an analogy to picryl chloride; 
thus on boiling with a dilute aqueous solution of alkali hydroxide 
it is converted into trinitronaphtliol. Tho replacement of the 
chorine atom by the hydroxyl group can even be effected hv sodium 
carbonate. The trinitronaphtliol so obtained is a dye. but the 
expectation that the newly-introduced nitro-group would function 
“ s 3,1 aux °ehromc was not realised. The shade of colour is the 
as that produced by Martins yellow, the intensity, however, 
)Gln § markedly diminished. 

Other groups can be substituted for chlorine in l ob loro-2 : 1 : 5- 
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Irinitronaphtlialene with the greatest facility, such as the meth- 
oxyl, amino-, and an ili no-groups. 

Experiments undertaken with a view to prepare dinaphthyl 
derivatives by removing the chlorine atom with finely-divided 
copper, and thus joining two naphthalene molecules, although not 
entirely successful, nevertheless demonstrated the possibility of 
thus obtaining dinaplithyl compounds. From ldiioro-2 : 4 : 5 1 1 i 
nitronaphthalene, hexanitrodinaphthyl should have been formed. 
The investigation of the main product of the reaction was aban- 
dor.ed after repeated futile attempts at purification. An interesting 
secondary reaction, however, took place, resulting in the substitution 
of chlorine by hydrogen with the formation of 1:3: 8-trinitro- 
naphthalene, thus supplying additional evidence in favour of tiio 
constitution given above. In the case of l-chloro-2 : 4-dinii.ru. 
liaphthalene, tetranitrodinaphthyl was easily obtained. 

An interesting observation, which seems to indicate a case of 
steric hindrance, was made when attempting to reconvert the two 
trinilronaphthols into the chlorotrinitronaphthalenes from which 
they were originally prepared. Whilst p-toluenesulphoiiyl chloride 
and diethylaniline readily act on 2: 1 : 3-trinitro-a-naphthol. not a 
trace of l-chloru-2 :4 :8-trinitronaplithalene could be obtained from 
2:4: 8-trinitro-a-naphtliol by similar treatment. 


Exi’EKlM KXTAI.. 

A ' lira turn n/ 1 -Chhii'n-'l : 4 (/tnifrotinp/tt/hifnic. 

The cblorodinitronaphthaleno prepared from 2 :4-diniuo-a- 
naphthol was added in small portions to concentrated nitric acid 
(D 1 '52), the acid being cooled by immersion in cold water. As the 
result of a large number of experiments, it was found that tin 1 
maximum yield was obtained if the quantity of ehlorodinilro- 
naphthalene compared to that of nitric acid was as 1 to 2v> or 3. 
After several days, transparent, hexagonal prisms of chlorotrinitro- 
naphthalene began to separate out, which were collected from lime 
to time and dried on porous plates. The first fraction, which was 
quite uniform, was subsequently shown to be 1 -r/t/oi‘o‘2 : i 
niiroiui[ifitJit(Jtnr. After a period, which varied slightly with the 
conditions of experiment— being on an average twenty one days— 
amorphous, granular aggregates began to separate out, together 
with the prisms in gradually increasing quantities, the quantity 
of the prismatic substance meanwhile decreasing. The crops of 
prisms were mryslallisod from glacial acetic acid, forming tiny, 
while needle:: with a tinge of ydluw, and melting at 113 111- 
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pie substance is insoluble in light, petroleum, sparingly soluble in 
jicoliolj and readily so in benzene or acetic acid, 
found: 040-40; 11=1*70; N = 14*22. 

C iu 1I 4 0 (1 N 3 CI requires C— 40 32; H — 1*36; N-1415 per cent. 

SefaraHon of the Isomeric (J h lorotri nitron a ph thalen e, 

A partial separation of the two isomeric chlorotrinitronaphtha- 
lnie* which crystallise out together as the nitration process con- 
tinues can be effected by fractional crystallisation from glacial 
a( . t 'ti(‘ acid. Tbe more sparingly soluble compound, melting at 
144°, separates out first. By recrystallising the later fractions 
several times from the same solvent the second isomeride was 
obtained, although apparently not in a pure state. It melts between 
US- and 126°. 

found: N - 14*22 ; Cl = 11*61. 

C JO H.|0 (; N 3 C1 requires N~ 14 15; Cl —11*91 per cent. 

Conversion of l-C'lt!orn-2 : 4 : o-trini fro no ph thole ne into 
2:4: 5 -Trinifro-a-uophthol. 

Three grams of finely divided l-chloro-2 :4 : 5-trinitronaphtliaIene 
(1 molecule) were suspended in a little water or alcohol, and boiled 
fur ii id i -a u-liour after the addition of tbe theoretical quantity 
(*20 c.c.. corresponding with 2 molecules) of A 10-sodium hydroxide 
solution. Sodium hydroxide is preferable to potassium hydroxide 
on account of the greater solubility of the sodium salt- of trinitro- 
uaplnliol. As the conversion took place, t lie naphthol salt dissolved 
to a reddish- brown solution. After completion of the reaction the 
solution was concentrated, and decomposed with dilute hydrochloric 
add. Die yellow, llocculent precipitate was collected, washed with 
as little water as possible, and dried. When crystallised from acetic 
add it formed yellow leaflets melting at 18G° (corr. 190°). (Found, 
0-42*87 ; H-2*12; N = 15*24. C !(( H^0 7 N.. ; requires C --42*98; 

11-1*81; X -15*09 per cent.) 

On evaporating to dryness a. suspension of the above compound 
in very dilute nitric acid, a residue of 3-nilroplithalie acid 
remained. This tri nitron a phtlioi agrees in all its properties with 
the 2: 1 :5-trinilro-«-naphthoI obtained by acting on 5-nit ro-4- 
nitroso a -naphthol with warm dilute nitric acid (Graebe. Ihr.. 1899, 
32. 2-Sii), a mixture of the two showing no depression of the 
melting point. 
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Formation, of 1 :3:&-TrimtronaphtIialene. 

A solution of l-eh]oro-2:4:5-trinitronaphtlialene was treated with 
copper powder, with the object of obtaining hexanitrodinaphlhyl, 
as follows: 

Ten grams of the substance were dissolved in 40 grams of 
nitrobenzene and the solution was heated, after the addition of 
10 grams of copper powder, for fifteen minutes under reflux, The 
hot solution was filtered, and the filtrate distilled in a current of 
steam in order to remove the nitrobenzene. The greyish-black solid 
residue was extractel for two days in a Soxhlet apparatus with 
benzene. The resinous, brown extract was concentrated and crystal- 
Used several times from glacial acetic acid with addition of animal 
charcoal, finally, a solid was obtained melting at 212 — 213° 
(corr. 218—219°), which proved to be identical with 1 : 3 : 8-trinitro- 
naphthalene (Beilsteiu and Kuhlhcrg, Annalen, 1873, 169 , 93' 
Friedlander, Jier., 1899, 32 , 3531). (Found, N=16'17. C ](l HjO t X, 
requires N=16'01 per cent.) 

Tlie dark residue remaining in the Soxhlet apparatus after 
extraction of the 1:3: 8-triuitronaphtlialene with benzene is 
insoluble in most solvents. It dissolves in hot concentrated nitric 
acid, but is reprecipitated in the same impure state. A solution in 
pyridine remained black and opaque even after boiling for hours 
with animal charcoal, and showed no tendency to crystallise on 
concentration. Addition of alcohol, acetic acid, and acetone pro- 
duced only resinous, black precipitates. As a last resort, the 
solution was left for weeks over zinc chloride in a vacuum desic- 
cator, but as no better results were realised the examination of 
this substance was discontinued. 

Cr nrenion of 2:1: o-Tiinitrn-a-naphthol into \-Chloro~ 

2 :-l :5-trinitromiihthahne. 

The displacement of the hydroxyl group by chlorine can be 
effected by means of p-toluenesulphonyl chloride and dicthylaniline 
in much the 6anie way as has been done in the case of 2 : 4-diuitio- 
a-naphthol. A slight modification of the method adopted with the 
latter substance, however, is necessary. 

2’S Grams of 2:1: o-trinitro-a-naphtliol (1 molecule) were thor- 
oughly mixed with 2'85 grams of p-toluenesulphonyl chloride 
(11 molecules), 6’4 c.r. of dicthylaniline (4 molecules) were added, 
and the mixture was heated for an hour on the steam bath with 
frequent stirring. After cooling, the unchanged diethylaniline was 
removed as the hvdrochloride, by adding dilute hydrochloric acid, 
stirring, and decanting. A pasty mass remained, from which 
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unchanged p-toluenesulphonyl chloride was removed by boilhm 
with a little alcohol. 1 Chloro-2 : 4 : 5 trinitronaphthalene remained 
a5 a brown powder, which was purified by washing with water 
drying, treating with very dilute aqueous ammonia, and finally 
crystallising from glaeial acetic acid. The product melted at 
H3--M4 0 . (Found, N = 13'95. Calc., N = 14’15 per cent.) 


2:4: b-Trimtrv-a-wiphthylamine. 


In order to effect the replacement of chlorine by the amino- 
group, 1'5 grams of l-chloro-2 : 4 : 5-trinitronaphthalene were dis- 
solved in 50 c.e. of amyl alcohol, aud gaseous ammonia was passed 
through the boiling solution. After a short time a yellow precipi- 
tate, consisting of a mixture of ammonium chloride and triuitro- 
uaphtliylamine, began to fall. In order to complete the reaction 
it was necessary to continue passing the gas through for at least 
two hours. The alcohol was removed by distillation in a current 
of steam, aud the precipitate collected and washed, until the 
filtrate ceased to show the chlorine reaction. When 'crystallised 
from acetone or glacial acetic acid with addition of animal charcoal 
the product formed microscopic, yellow prisms, melting at 305° 
having previously changed colour to brown aud black. An aqueous 
solution of alkali hydroxide couverts the trinitronaphthylamine 
into the alkali salt of trinitronaphthol, which dissolves with a red 
colour. 2:4: S-Trinitro-a-tiaphtliylamine is insoluble in alcohol 
toluene, or light petroleum, sparingly soluble in amvl alcohol or 
glacial acetic acid, and more readily so in acetone. 

Found: C-43'23; H-2'47; X = 19-94. 


e 


•’miUcO c N 4 requires C = 4313; 11 = 218; X=20'19 


per cent. 


U : 4 : b'Tnnit ro-a-ph znyl naphth yhim inc. 

Aromatic amines condense with l-chloro-2 :4 :5-triiiitronaplitha- 
. . t0 iorm tnmtroaryluaphthylamines. One molecular proportion 
ot ililorotrinitronaphthaleue was dissolved m a little benzene, and 
m “ ecular Proportions of aniline were added. The colour 

so‘kl,Y H t0 T red ’ J a violeut reaclio “ Eet i ’>- the whole mass 
‘ ' d; J “ ' ° rder t0 rcmove ll >o aniline hydrochloride formed in 

ST p P f, UCt ; " as b0iIcd With The red, ervstaliine 

snd f, ?• f Ct . Cd ’ dned< a,,(i crystallised from glacial acetic 
^Paroled in plates melting at 218 0°. It i, 

soluble tv e ‘ W ’ al “ ho1 ’ “ li = ht I’Ofroleum. but moderatelv 
™ bonzene or facial acetic acid. 

Pwnd: C f 54-39; II^3'12; N-15'9C. 
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2 ■ I : :i-Triiiiloi a Hii/liwiiiir. 

One warn of l-chloro-2 : 4 : 5-triuii ronaplithaleae (1 molecule) w:, s 
dissolved in a little alcohol, and 1 '35 grams (3 molecules) of „ 
33 per cent, alcoholic solution of ctliylamine were added. The colour 
changed to red, and a precipitation of yellow, interlaced needles 
began. The mixture was kept boiling for about fifteen minutes, 
filtered, and the precipitate crystallised from beraene or alcohol, 
The substance melts at 157-159°. ft- is only very sparingly soluble 
in ether, but readily so in glacial acetic acid, and is hydrolysed 
heating with concentrated solutions of alkali hydroxides. 

Found: C = 4718; 11 = 313; X-18‘46. 

Cj .F 1(1 O i; Xj requires C- 17 '03 ; Tl-3'30; X = 1S'34 per cent, 

2 : 4 : 5 -Tnuitro-a-nii phfhi/hl ini we. 

The condensation with diroethylamine was effected in the same 
way as described above fur ctliylamine. The product crystallised 
from glacial acetic acid in minute, orange leaflets, melting at 
194 o — 193-5°. 

Found: X — 18’ 40. 

Cj.JIjdO^X, requires X = 18 31 per cent. 

2:4: 5 -Trinifro-a-ihipJitln/l Mi/ In// Kilter, 

Two grams of l-chloro-2 :4 :5-trinitronnp3ithalene were dissolved in 
75 c.e. of methyl alcohol, and to the boiling solution the theoretical 
quantity (0 3G gram) of sodium methoxide, dissolved in 25 c.c, ol 
rnethvl alcohol, was added drop by drop. The red solution was 
boiled for fifteen minutes and cooled, when yellow crystals separated. 
Op. recrystallisation from acetic acid these melted at 150*5 15T-r. 

Found: C — 44*85 : II — 2’71; X = 14*16. 

C| 1 H : 0 : X J requires C~ 45*02; IT - ‘2*4 1 ; X -14*37 per cent. 


1 ’3 Triiulroti/i jthf hoi Jruto. \('/’/nro~ 2 :4 : S-trinttnifififthflii'J/'itr. 

In order to determine the constitution of the isomeric cfilorotn- 
nitronaphthaleue. formed as a by-product in the process of itii ration, 
this substance was converted into trinitronaphthol by treat men* 
with an aqueous solution of sodium hydroxide. The. method adopted 
was exactlv the same as in the case of l-chloro-2 :4 : 5-trinitronapli- 
thalene. The product of the reaction was impure, and had to w 
recrystallised several times from glacial acetic acid before a hoiflo- 
gen eons trinitronaphthol was obtained, indicating that the tdiloro- 
trinitronaphtbaleiie was not uniform, in spite of the repeated 1 11 
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The triniti-onaphthol ultimately obtained 

J t,0 !l 0 f at dCT1Ved from 8-»‘tro4-nitro S o-a- 

W ph hoi. The by-product of the nitration is therefore 1-chloro- 
2 : 4 : 8-trimtronaphthalene. ° 

It seemed interesting to obtain a criterion of the degree of 
junty of the l-chloro-2 : 4 : 8-trimtronaphthalene by comparing it 
vlth the pure product obtained from pure 2 : 4 : 8 trinitL-nfph- 
Jl ° . t ” atme “‘ '" th ^“uenesnlphonyl chloride and diethyl- 
oolme. The method applied was identical with that adopted in 
;l,e rase of 2 : 4 : 6-tnmlro-a-naphthol, except that a series of 
apenments was carried out witli varying quantities of the reacting 
labstances. In all cases the unaltered trinitronaphthol was 
■ecovered, not a trace having undergone conversion. It is sug 
rested that this might be a case of sterie hindrance, due to the 
ntro-groups m tile ortho- and peri-positions. 

2 : 4 : 2 ': i'-Tetranilro-aa-dinaphthyl 

hiview of the failure to obtain hexanitrodinaphthvl, an attempt 
«s made o couple two chlorodinitr„naphtl,alen e molecule 
together, by lieating a solution with copper powder 
Five grams of l-chloro^: 4-din, tronaphthalene were dissolved in 
10 c.c. of nitrobenzene, heated, after the addition of 5 grams of 
copper powder, for thirty minutes under reflux. After filtration 
e Urate was distilled in a current of steam, and the dark «ey 

residue extracted with ether for several rlivs p rr . ,, ° v 

« «- »< . if™ 

r imng •*“ th# 8oxhIct a PP aratus ** dissolved i,i a 

I 9 ? ltJ ° f be “ Cne ’ a,Ki ’ after concentration was 

ataed slowly to evaporate. Dark greyish-brown scales separated 
be were collected from time to time, dissolved in pyrZe l nd ’ 
led f°i an hour with animal charcoal. After concentrating the 

unchanged when healed « 35^“ 

er acetic acid moraimu • ' 3 s P ann g J y soluble in benzene 

Found r - , rr ly S ° 1,1 nltrobe «^"e or pyridine, 
n r, v = 00 " 2 ; H = 2 ' 52 i N = 13-16. 

2B ,0 ° S ^ re T uires C = 55-27; H = 2 33; N = 1293 per cent. 

Pr ° feS80r UII "' a ' ln > o f the Konig- 

taent Md advfce ?uri '"th ’ Charlott€nbur S- kind encourage. 

| aavice during the course of this work. 

! Cs " b'aiVMsrrv College. 

hroEMroNrEjN, Sodth Arnica. 


V °L. cm, 


fi 1. 
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C(JV1 .— Constitution of Furoxans ( Dioxime 
“ Peroxides 


By Martin Onslow Forster and Matthew Felix Barker, 
I N a communication dealing with the nature of the compound: 
which arise by heating the o nitrotriaio-denvatives of benzene and 
naphthalene (Forster and Fierz, T„ 1907, 91 194.), it was 

suggested that the numerous aromatic substances previous], 
regarded as dinitroso-compounda should be classified as dioxin,, 

P "° Xid " : N'O . „ f x .NO, 

X<^' ■ instead of 


and this proposal remained unchallenged until Green and Bom 
(T 1912 101 2452) claimed for these materials the constitution 
of ’’furoxans (oxides of furazan), similar in constitution to tie 
aliphatic derivatives described by Wieland and Semper 

1907, 358 , 36). , . , 

During the discussion which followed their paper, however, ,t 
was pointed out by one of us that the particular oxide of fin 
adopted by Green and Rowe, like the one previously advocated lit 
Wieland and Semper, namely : 



N-0'N— ^ 


0 

respectivelv, conflicts with the observation of Forster and Fieri 
the at) that when l-nitro-2-naphtliylazoimide and 2-mtro-l- 
naphthyiazoimide are heated, elimination of nitrogen leads to the 
same dioxime " peroxide " in each case, an origin which points 
unmistakably to a symmetrical constitution for the furazan oxide. 

A reasonable objection to this argument, however, follows from 
the fact that the transference of oxygen from one atom of nitrogen 
to the other, demanded in the case of the nitronaphthylazoiimds 
if the formula of Green and Rowe is correct, might he due to the 
steric effect of the second benzene ring, and we have therefore 
made experiments to ascertain whether the change in question is 
independent of the naphthalene nucleus. We find that it is, an 
are therefore led to the conclusion that these furazan oxides are 
symmetrical in structure. As stated in a preliminary commmi, ca- 
tion ( 1 \. 1913. 29 . 152), we believe the formula: 

U-C-=C-R 
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J be *: h8 m0Bt satisfactory representation of these compounds a 
ouviction in which wo are now supported by Green anil Rowo 
this vol., p. 897), whose preliminary announcement appeared 
unnltaneously with our own. " 

The authors mentioned base their conclusion on the course 
ollowed by the oxidation 0 , o-mtroamines with alkaline sodium 
ypochlonte. They produced the same tolufurazan oxide alike 
rom p-nitro-OT-toluidine and m-nitro-^oluidine, whilst from 
„ ,loro- and f ch ortro-nitroanilines the same chlorobenzfurazan 
ade was obtained. Our inqu.ry depends on the decomposition 
t o-mtroazomndes. Havmg first repeated the earlier experiment 

,th 1-ni tro-2-naphthylazoimide and 2-nitro-l-naphthylazoimide 

,i,ung ourselves that the same naphthafurazan oxide arises from' 
Util, two broinomtrophenylazoimides : 

No 


A 


;NO, 


and 


15. . 


N NO, 


Hr 
Jl. SO". 


.M. p. 6G\ 

^ prepared, and found to yield the same bromobenzfurazai, 


/\. 




Br 


-- -SN' 


>0, 


heated, furthermore, from the isomeric nitrotriazotoluenes, 


'NO., 


and 


Oil,: 


NO. 


ch, 

-M. p. 3S". 


m. ji. sr-. 

Iidt!sT an ,° Xide r ! - ,ared b - V Gree " a,ld Ro "« «'n>m the nitre- 
inclines has been obtained, and it seems to us that all the-» 

a ake ” ‘T ther PliiCe t,le s tnicture of the 

”, furazan 0!ild P3 oil a firm basis. 

^ e, vSLT h d? " al>PIiCabl ° a ' so t0 «Hphatic com- 
we is L h t t 3 7 PCr ram ’ 0fc be Stated so ‘^finitely, but 

*a*c,S ZelZfV, H * * ‘° th *“ *-r 

mice of the dioxin • 7 " 10St g ™ eral 4nd raost important 

lefonaala nut f,,,-, ’ d58 ’ 3 ‘) mvolvfs ’ on the basis of 

e part, of one mol 7 '° Se aUthors > behaviour different on 
“ ,n ° kC '" U from ‘h«t of another, which appears 

II 1 . 2 
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improbable, whereas according to our formula the polymerisation 
would be very simple: 

R-C,-- - 7 OR R-C- OR R-C— ——OR 

0( " 


N 








:N 


, rj- 
H<n> N 




N<?>N 


Furthermore, decomposition of diphenylglyoxime "peroxide" 
into phenylcarbimide (2 mols.) is more in accordance with a 
symmetrical structure, whilst the action of alkali on phenyl- 
furoxan, leading to oximinobenzoylformhydroxamic acid {Joe. eif. t 
p. 59), would be represented as follows : 

VM.-VZl—CK CyVCH Cll-OH C 6 H 5 *C OOU 

, j H*OII I ^ I __V |1 I! 

K<°>N N<°>N N'OH N-Oll 

Green and Rowe found that with hydroxylamine the furazan 
oxides may be reduced to the dioximes, a change which takes place 
also when reduction is effected with zinc dust and a limited amount 
of acetic acid (Forster, T., 1903, 83 , 525). We have studied 
the behaviour of these compounds towards hydrazine hydrate, 
which leads in some cases to the furazan, in others to the diamine. 


Experimental. 


i-Bromo-2-nitrophenyIaioimidc, 


/X |NO, 

\/ 

Br 


4Bromo-2-nitroaniline (6'5 grains) suspended in a mixture oi 
glacial acetic acid (40 c.c.) and sulphuric acid (20 c.c.) was treated 
with ice and solid sodium nitrite until a clear solution was formed. 
Excess of nitrite having been destroyed with carbamide, aqueous 
sodium azide (4 grams) was added, when the substituted azoimide 
was precipitated in very pale yellow crystals. After recrystallisa- 
tion from cold acetone diluted with water, followed by precipitation 
from cold benzene with petroleum, a felted mass of almost colourless 
needles was formed, melting at 80° : 

0T972 gave 38 3 c.c. N» at 13'5° and 766 mm. N=23'2. 

C e H.,0.,N 4 Br requires N = 23'l per cent. 

The substance is freely soluble in cold benzene or acetone, less 
readily in methyl or ethyl alcohol, and very sparingly soluble 
petroleum. 

Decomposition by Heat. — In quantities of 2 decigrams, 4-brorno- 
2-nitrophenylazoimide was heated at 80 — 90°, the temperature 
being raised very gradually to 110° ae the liberation of nitrogen 
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slackened. On extracting with warm petroleum (b. p. 60 — 80°), 
only a very slight tarry residue was left, the solvent depositing 
opaque masses of pale yellow, lustrous prisms, melting at 69° : 

O' 2004 gave 21*4 c.c. N 2 at 15° and 775 mm, 1*7=12*9. 
C 6 H 3 0 2 N 2 Br requires N=13*0 per cent. 


\.Jiromobemi&ooxadiazole oxide (4- bromobenzfurazaii oxide), 

/\_ 

i < >■ 

B 'v s/ 

is freely soluble in cold organic media excepting petroleum. 


5-Bromo-2-nitro'ph cnijlazoi m id e, 


N s 

A NO, 
R, \/ ' 


The base required for making this materia) was prepared by 
eating 2 :4-dibromo-l -nitrobenzene with alcoholic ammonia during 
m days at 150°, unchanged dihromonitrobenzene being removed 
>5 extracting the product several times with warm petroleum, in 
vliit-Ii 3 -bromo- 6 -nitroaniline is only sparingly soluble. Conversion 
uto the substituted phenylazoimide was effected by the process used 
n the case of the isomeride, the pale yellow oil precipitated from 
lie diazonium solution by sodium azide solidifying almost immedi- 
itely. The substance melts at 66 °: 

0 2000 gave 39'5 c.c. N s at 15° and 751 mm. N = 22'9. 

C,II 3 0 2 N 4 Br requires N = 23'l per cent. 

o-Bromo-2-nitrophenylazoimide is freely soluble in cold benzene, 
acetone, or ethyl acetate, and dissolves readily in warm petroleum 
(fit) — SO 0 ), separating in pale yellow, transparent plates or rect- 
iuigular prisms. 

Decomposition by Kent. — Proceeding as before, the substituted 
phenylazoimide was transformed into 4-bromobenz(sooxadiazole 
oxide melting at 69°, not depressed by admixture with the product 
of heating 4-bromo-2-nitrophenylazoimide. 


N. ( 

/ \ \ < ) 

3 N itrol tnazotnluenf, j - . 

\/ 

CK S 

Diazotised nitrotoluidine (CHjlNO.lNH.- 1:3:4) was t reated 
lu m &nncr described above, when the azoimide separated as an 
01 ’ w ^ich rapidly solidified; after recrystallisatiou from acetone 
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and finally from alcohol, diluted in each case with water, i 
separated in long, pale yellow needles, melting at 38° : 

0 1307 gave 36 0 c.c. N 2 at 24° and 764 mm. N=31'5. 

C,H 0 O 2 N 4 requires N=31'5 per cent. 

Decomposition by 7/eaf.— When heated carefully the azoimid, 
began to effervesce at 70—75°, and decomposition became complete 
after raising the temperature to 110°; recrystallisation from lot 
petroleum (80—100°) gave a specimen of tolufurazan oxide melting 
at 96° (Green and Rowe give 97°). 




i-Nitro-3-lrmotohicne, 



The substituted azoimide was derived from diazotised nitrololui- 
dine (CHjiNOoiNH^l :4 : 3) in the usual manner, and after 
recrystallisation from cold acetone diluted with water separated 
in pale yellow needles melting at 87°: 

O' 1202 gave 33 9 c.c. N» at 26° and 763 mm. 7ST=31'5. 

C ; H c O»N) requires N = 31'0 per cent. 

Decomposition by Heat.—k somewhat higher temperature war 
required to complete this change; gas was liberated 'most freely at 
00—100°, and 110—120° was finally attained. Some tar remained 
after extracting with hot_ petroleum (80—100°), which deposited 
the tolufurazan oxide melting at 96°, identical with the product 
from 3-nitro-4-triazotoluene. 


Bchmiour of the Furazan Orbits towards Hydrazine Hydrate. 

Benzfurazan oxide, prepared by heating o-nitrophenylazoimide, 
was treated in alcoholic solution with considerable excess oi 
hydrazine hydrate, when (he liquid became dark red; effervescent 
began, and became vigorous on gentle warming. After five to six 
hours on file water-bath the liquid remained clear on dilution, and 
was then evaporated to dryness; on extracting the residue with hot 
petroleum (60—80°) the latter deposited o-phenylenediamine in 
lustrous, rectangular plates melting at 103°. Similarly, loin 
furazan oxide (m. p. 96°) gave tolylenediamine (CH 3 :NH,:KHj= 
1:3:4) melting at 89°, and p-benzoquinonedioxime “ peroxide 
gave pplienylenediamine melting at 141°. 

In the ease of naphtha furazan oxide, however, arising a 1 e 
from 2-nitro-l-naphthylazoimide and l-nitro- 2 -naphlUylazoimi e. 
1 : 2-naplifchylencdianiine was not produced, the product consists 
of naphthafuraza-ii (in. p. 79°), the anhydride of naphthaquinoi 
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rlioxime (Pound, N=16o; C,„H 8 ON 2 requires N = 16'5 per cent) 
This compound lias a marked odour of bitter almonds, a property 
which has hitherto escaped notice. 

i-Bromobenzisooxadiazole (4-Bromobenzfurazm) 
f /N VN 

On adding hydrazine hydrate (5 c.c.) to a solution of bromobenz- 
fnrazan oxide (2 grams) in alcohol (40 c.c.) a deep red colour was 
developed, and gas was liberated; after being gently warmed 
during three to four hours, water precipitated long, yellow needles 
melting at 75° after recrystallisation : 

0-1473 gave 17 5 c.c. N., at 15° and 77.3 nun. IK =- 14-2, 
l-mlhjOX,!!!' requires N — 14*1 per cent. 

The substance has a distinct odour of menthol ; it is freely soluble 
in most organic media, and does not reduce ammoniacal silver 
oxide. 

Royal College of Science, London, 

South Kessington, S.W. 


ICY II. Investigations on the. Dependence of Rotatory 
Power on Chemical Constitution. Part I VP 
The Rotations of the Normal Secondary Alcohols 
of the Formula C S H../CJ[(()H)*R. 

By Robert Hovyson Pickard and Joseph Kenyon. 


active carbinols of the general formula 
i Ul(OH)-R- have already been synthesised and described 
at.); of these, ten belong to the series of the formula 

oHycntoin-p. 

( icreafter called the ‘methyl” series), and eight beloim to the 
?? ° f ‘ he formula CH(CH 3 VCH(dH).R (hereafter called the 
shoW*'' . sen f s ' ( wllere R 111 each case represents a normal 
ic radicle). Another series containing thirteen similar 
*W s ° f the formula CJb-CJhOH di l, avillg been „ ow 
, '' ' ‘‘ 15 1,osslble t0 contrast, the rotatory powers of the members 
fetin, »' fa ? * ri “ “* T ” I9U> 15 ■ l ‘ m «• 1 • i»>2. loi, m, »u.i 
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of this “ethyl” series with those of the members of the " methyl ! 
and “ isopropyl ” series, since the corresponding members of eacl 
series only differ from one another as regards chemical constitute 
in containing the methyl, isopropyl, or ethyl groups. 

In Fig. 4 (p. 1929) it will be seen that in the “methyl” seri« 
CH 3 -CH(OH)-R, where R=propyl to undeeyl, the molecula, 
rotatory powers of the carbinols in the homogeneous state (at least 
at the boiling points) increase regularly as the molecular weight 


Fic. 1. 



and size of the growing chain R increases, whilst the figures in 
table I, Part II, and Fig. 3 (p. 1927) show that in the "f.vopropyl 
series the molecular rotatory powers of the carbinols in the homo 
geneous state increase rapidly until R = butyl, the higher members 
of the series having molecular rotatory powers only slightly higher 
than, or possibly equal to, that of the member with R -butyl. 

It is now found that in the homogeneous state the molecular 
rotatory powers of the members of the ethyl series (see table I aud 
Fig. 1) oiler a decided contrast to those of each of the other series- 
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I'liey increase slowly but definitely as the growing chain R increases 
u size from propyl to (at least) pentadecyl, but in addition to this 
normal increase (indicated by the dotted line in Fig. 1), there is a 
further increase in the molecular rotatory power exhibited by those 
members of the series in which the growing chain contains 5 (or 6), 
10 (or 11 )j and 15 carbon atoms, this exaltation from the normal 
increase is greater when the growing chain contains five than when 
it contains ten carbon atoms, and is far less pronounced in the 
member containing fifteen carbon atoms in the growing chain. 

Table I. 

Rotatory Powers of the Normal Secondary Alcohols of the Formula 

C 2 H 5 -Cn(OH)-R. 

In 5 per cent, 
solution in 

R, In the homogeneous state. ethyl i :>eu2 l 

(Anoimal ^ Dispersion. "alcohol ene. 

alkyl group.) Mr- [MJ„ . [«£f. [Mjf. 

Methyl 13-87° 10 30 16 09 11-91 0-845 10-77 10-44 

Klhvl Optically inactive. 

Propyl 1,97 2 ' 01 2-21 2-29 (0-88); 117 1 -87 

Butyl S 13 9 13 9 53 11 11 0'850 11-17 10 SO 

Amyl 8-22 10-69 9 *04 12 5:3 0856 1 4 -47 18-26 

Hexyl 7-38 10-63 8 63 12-43 0-e58 13-86 13-82 

Ht-ptyl 6'68 10-58 7 76 12*26 0'864 9-81 12-11 

Octyl 6'25| 10-74t 7 -23 1243 0-S63 10'69 1218 

Konyl 5'97f 11 09f 6 92 12 $6 0866 11-35 1248 

Decvl 0 23t 12-44+ 7 21 1442 0865 1346 14-62 

I'mie-yl 5 '37+ 12 56t 5 80 14 55 0865 1388 1580 

Dofcyl 5'53t 1281+ 640 14-59 0865 12-44 15-32 

Tritleeyl 5'llt 12'38f 5 '92 1482 0863 12-75 15-44 

Tetradecyl (Has not been prepared) 

PmtMUeyl 4'77+ 1288t 5-49 ' 1183 0 865 12 91 16-63 

* Those figures represent the average value of the rotatory dispersive powers 
calculated at. intervals of 20° from 20° lo 160° (or to the boiling points of the 
rarliiuols) as given hr table 11. 

+ \ ohu-s at 20° extrapolate;! from curves based on observations recorded on p, 1954. 
These carbinols melt at about or above 20’. 

7 See footnote, p. 1931. 

Franklaud has already suggested (T., 1899, 75, 368) that, a 
maximum (or constant) rotatory power in a homologous series of 
Optically active compounds would probably be attained when the 
growing chain contained five or six carbon atoms, since it. is at 
that part of (he series where it is expected from stereochemical 
considerations that the growing chain would all hut return on 
use . Our results appear to show conclusively that in the “ ethyl ’ 

■ ernes, (hH 3 -CH(OII)-R, there is a continuous gradual increase in 
molecular lotatory powers as the growing chain increases, with 
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a further special exaltation each time that the growing chain 0 ; 
carbon atoms returns on itself. 

When discussing some of our previous results, Frankland (X, 


Fir.. 2. 



1912, 101 , 660) suggested that some solvents like alcohol might 
“ permit of a more unrestricted development of the rotatory oiiect 
of the homologous group (growing chain) than is the case when the 



OF ROTATORY POWER ON CHEMICAL CONSTITUTION. 1927 

Kline compounds are examined in the liquid condition/’ This is 
actually the case when these carbinols are examined in ethyl- 
alcoholic solution. Thus, as will be seen from Fig. 2 , the values 
of the rotatory powers of the members of the “ ethyl ” scries follow 
those obtained when they were examined in the homogeneous state, 
but the effect due to the special stereochemical configuration of 
the growing chain when this contains about five or ten carbon 
atoms is much more pronounced. Similar results are obtained 
when the carbinols are examined polarimetrically in benzene solu- 
tion. This same effect is also to bo observed when the carbinols 
of the isopropyl series are examined in ethyl-alcoholic solution. 


Fio. 3. 



Thus (see Fig. 3), in the homogeneous slate, an approxi- 
mately constant value of the molecular rotatory power is 
reached for the butyl member, but in ethyl alcohol it is at 
the amyl member that llio approximately constant value of 
the molecular rotatory power is attained. When the members 
°t the methyl ’ series are examined in ethyl alcohol or in 
benzene, the values obtained for the molecular rotatory powers 
(Tig. 4) are at first sight very confusing. Maxima on the irregular 
umes will be observed corresponding with methyl propylcarbinol, 
iwtlnlamylcarbinol, mefchyloctvlcarbinol, and methylderylearbinol, 
1411 the curves are in striking contnut to the regular curve show- 
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ing the values of the molecular rotatory powers determined a 
the boiling point of the carbinols in the homogeneous state. Th, 
maxima on these curves, corresponding with methylamyl- aiv 
methyldeeyl-earbinols are, of course, to he attributed to the specia 
configuration of the growing chain. However, adopting a differed] 
nomenclature, methylpropylcarbinol, CH 3 -CII(OH)'C 3 H 7 , ail ; 
methyloctylcarbinol, CH 3 'CH(OH)-C 8 H ]7 , can be designated 
pentan-Rol and decan-jS-ol. It will now be seen that the 
maxima corresponding with these two carbinols containing 
five and ten carbon atoms respectively in the molecule can bt 
attributed to the special configuration of the normal c 
of carbon atoms comprising the whole molecule. So that tin 
polarimetric examination of these solutions has afforded most 
conclusive evidence of the special effect that a normal chain 
of five (or ten) carbon atoms has on the rotatory power of a 
compound. In the "ethyl” series aH 5 -CH(OH)'R, a similar 
effect where the compounds (as distinct from the growing chain) 
contain five or ten carbon atoms, has not been observed — pentan-y-oi 
(diethylcarbinol) is symmetrical, and therefore optically inactive 
whilst the values obtained for the molecular rotatory power of 
decau-y-ol (ethylheptylcarbinol) occupy a normal position on the 
three curves illustrating the observations in the homogeneous state 
iu ethyl-alcoholic solution and in benzene solution. The results 
recorded in this paper appear then to afford a very striking mo- 
Urination of Frankland's suggestion made fourteen years a«o, 
Although this was based oil the t hen conventional idea of the 
rigid tetrahedron model of the carbon atom, yet it, in common 
with theories sucli as Baeyer's Strain Theory, is not upset by more 
modern conceptions of the carbon atom. The carbon atom can be 
imagined to be a sphere with valency (or combining force) radiating 
from the centre like “ lines of force ” to the surface of the sphere 
(Werner). The further postulation of a greater concentration of 
the forces about the points of contact of the sphere with a regular 
tetrahedron circumscribed by it would explain perhaps better than 
tile older idea of the rigid tetrahedron model the peculiar effect of a 
chain containing about five carbon atoms on the rotatory power of 
the compound. 

The opinion of the authors, expressed in Part I (p. 47, lot. til-), 
that in a reinvestigation of the problem of the relation between 
rotatory power and chemical constitution it was desirable to 
restrict the polarimetric examinations to those of liquids in the 
homogeneous state is now shown to be untenable. It is obvious 
that some effects due to the configuration of tile molecule are only 
to be observed in solution, and are marked at all temperatures up 
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to the boiling point, when the compounds are examined in & 
homogeneous state.* 

There floes not appear to be any simple numerical relation 
between the various values obtained for the molecular rotatorr 
powers of the members of these homologous series, and it does not 
seem probable from Hie results obtained (even after giving d S8 
weight to the obvious objection tliat they relate to only one class 
of compounds) that any such numerical relation exists between 
the rotatory powers of the members of any homologous series. 

The following hypothesis based merely on a consideration of 
the space occupied by the four groups attached to the asymmetrit 
carbon atom appears to explain the results obtained for the three 
series of carbinols as well as those obtained for eight series of 
simple esters derived from the “ methyl ” series of carbinols which 
will be described in Part V. 

In a homologous series of optically active compounds repre- 
sented by Cubed, the usual effect of increasing the size of J 
(representing the growing chain) is to alter in a regular manner 
(usually to increase) the molecular rotatory power of the compounds 
When the groups (or atoms) represented by a, b, and c occupy a 
relatively small space, as, for example, in the "methyl’ 1 series of 
carbinols, CH 3 'CH(OH)'R, the values of the molecular rotatory 
powers of the homogeneous compounds increase regularly with the 
increasing size of the chain, and only in solution are affected hr 
the peculiar configuration of the chain, when this returns on itself 

When, however, the space occupied by the groups (or atoms) 
represented by a, b, and c is larger, the increase in molecular 
rotatory power as d increases in size may become less regular; 
either (i) it may be specially affected, when the chain returns on 
itself, as in lire " ethyl ” series, C ; TT--CH(OH)-R, or (ii) there may 
be a relatively large increase until d contains five carbon atoms 
with an increase of a much smaller order beyond, as, for example, 
in a series of ester's, such as those of arc. -octyl alcohol witlr norma! 
aliphatic acids, f in which tirere is a large increase in the value 
oi the molecular rotatory power for each member of the series 
up to the n-valerate, and a still further, but relatively lmicli 
smaller, increase for each member from the valerate to lire 
palraitate; or (iii) when the space occupied by the groups b, 
and c is still greater, an "approximate maximum " is reached when 
the growing chain contains fewer than five carbon atoms, as, for 

* Tfiis Jioixlt has an obvious bearin'' on t he assumed connexion between association 
and alteration of rotatory power in various solvents, and wifi he discussed in the 
next paper of this series, 
t See Part V. 
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■.-ample, for the carbinols of the "r'sopropvl” series, 

CH(GH 3 ) 2 -CH(OIT)-R 

vliP)) tl iese are examined in the homogeneous state), and in a 
■nes “ of n-dodecoates of the lt methyl” carbmols 

R-CH(0-C0-C„H 23 )-GH 5 , 

1 both of which the values of the molecular rotatory power increase 
ipidly up to that for the member with R containing four carbon 
toms with a much smaller increment for the higher members. 


Optical Dispersion . 

The rotations of the carbinols of the three series have been 
ctermined for yellow (sodium) and green (mercury) light at 
nnperatures from 20° to 160° (or to the boiling points of the 
Illinois). For each carbinol the dispersion value appears to be a 
instant (within the possible experimental error) over the range of 
■mperature employed. Similar results have now been obtained by 
:ie authors in the case of ten series of compounds, so that optical 
ispersion may be considered generally to be independent of the 
imperature, as Walden lias already assumed from his investigation 
i five esters of ricinoleie acid ( Bcr ., 1903, 36, 781). The differences 

I the values of the dispersive power of the various members of a 
tries of homologous compounds do not run parallel with the 
ariations in the rotatory powers; thus, in the “methyl” series, 

II the members from the propyl to the undecyl have the same 
ispersive power (yellow/green 0-847), whilst that for the ethyl 
winter is slightly less (0'840). Similar results have been obtained 
or the “isopropyl” series, each of the carbinols from the ethyl 
o the dec-yl member of this series having the same value for the 
ispersion (0 842), which varies from that of the methyl member; 
thereas in tile “ethyl” series the methyl member (which is, of 
cmrse, the ethyl member of the “ methyl” series) with the value 
>‘840, and the propyl member with the value 0'88,f have dispersive 
fowers varying widely from those of the butyl, amyl, and hexyl 
members, which have yellow/green values O’SoO, 0‘S56. 0'85S 
respectively, thus approaching the constant value 0'86fi given by 
t lie other (hcptyl to pentadecyl) members of the series. These 
variations from the constant for the scries are difficult to explain, 
but mil be further discussed ill a paper with Dr. T, M. Lowry, who 

as made some very accurate determinations of the dispersive 

' Set Part V. 

v Owing to the l° w rotatory power of the carbinol this value is probably not as 
iiilcN't - 35 tlC 0t ? era R ”’™’ Tllcre hewever, lio doubt that the value of 
(yellow/green) is much higher than that for the other members of 
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powers of these carbinols at 20°, the results of which agree wit 
those obtained by the present authors over the wide range s 
temperature employed. 

Effect of Temperature on the Rotatory Powers. 

The rotatory powers of the carbinols of the “ ethyl " series at 
affected only very slightly by an increase of temperature, except j, 
the case of methylethylcarbinol, which, although common to hot] 
the “methyl” and “ethyl” scries, possesses physical constant 
abnormal to each. The effect- of temperature on the rotator; 
powers is very much less in the “ ethyl ” than in the “ methyl ” 

“ fsopropyl ” series; so slight is this that it is difficult (considerins 
the possibility of experimental error) to determine definitely ant 
singular points in the temperature-rotation curves. Table II show 
the values obtained from the smoothed curves at temperatures from 
20° to 160°. There do not appear to he any obvious regularities 
in the temperature-rotation curves. Thus, for the propyl, butvl, 
and amyl members of the series, the molecular rotatory poivts 
increase with the temperature up to the neighbourhood of their 
boiling points; for the hexyl, heptyl, and octyl members tiler 
increase to a maximum at about 120°, 80°, and 140° respectively; 
for the nonyl, decyl, and dodecyl members, the rotatory powers 
decrease as the temperature increases lip to about 130°, and then 
fall as the temperature rises further, whilst for the umlecvl. 
tridecyl, and pentadeeyl members they decrease slowly as tin 
temperature increases up to 160°. In nearly all these cases the 
variation in the molecular rotatory powers is not much larger than 
the possible experimental error in t heir determination, A com- 
parison of the maximum values of the expression [M]J) (as sii2- 
gested by Patterson, this vol., p. 147) does not bring out any fresh 
regularities, at least between the limits f°-20° to 100°. 


Genual Properties of the Optically Aclice Carbinoh. 

The members of the “ethyl” series of carbinols have not been 
described previously in the optically active form, except d-mctM- 
ethylcarbinol, d and /-ethyl liexylcarbinol (see Part I., lor. tit I, 
and y/ethyl-n-aiiiylcarbiiiol. The latter has been recently isolated 
in the laboratory of Messrs. Schimmel (Semi Annual Reports. 
April, 1912, 103, and April, 1913, 82) from the by-products of 
boiling point obtained in tire rectification of menthol, and from 
this source had a rotatory power slightly lower than that of the 
synthetical carbinol now described. 

These carbinols resemble those of the “ methyl ” and “ isopropyl 
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cprieg as regards immunity from “ racemisation ” * under many 
conditions (see Part II, Joe. rif., p. 622), whilst in general their 
,'iysical properties (see table III) vary in a regular manner, except 
for the small breaks which occur in the regularity of the densities 
the hexyl and dodecyl members (compare similar breaks in the 
<• i>(/ propyl '* series and in the series of esters of uc-tetrahydro-2- 
aplithol, Parts II and III, loc. cii.). 

The odours of the lower members of the series resemble those of 
1B “ methyl” series containing the same number of carbon atoms 
i the growing chain, the group R in the formulas CHyCH(OH)*R 

Table III. 


Qyticnlhj Active Alcohols of the Formula C 2 H 6 ‘CH(OH)*R. 



Boiling 

Melting 


Mr,], 

Itefr. 

<c- i! 

Differ- 

tire 

for 


point. 

point. 


r»r. 

CH, 

1 )^l- 

It-iliYle'.liylMrlanol ••• 

fr9“/7J>S inm 

— 

1-3954 

08080 

36 2, 

- .. 

— 

itabVlmtlnBui* 

1 14*57752 „ 

— 

1-4094 

0S198 

43-9 ; 

Cl 

— 

Bill vl ■ 1 ! - pro ]-iy] carbi n o! 

1337733 „ 

— 

1-4141 

0-8213 

5i-4 : 


0-7671 

E’hvl-»-t.utyIea.rbiiiol . 

66718 „ 

— 

1-4206 

0 8 22 7 

59-3 | 


0-7679 

El'nvl « -am j lcarbijiol . 

76716 „ 

— 

1-4252 

0-824“ 

67 0 ! 


0-7711 

Kthiln-liexylcaibinol. 

97717 „ 

— 

1-4308 

0-8265 

75-0 | 


0-7796 

£l ln -1 ■ n ■ h f I ■ t y ] rai l .mol 

108715 „ 

— 

1-4336 

0-8272 

52"9 ' 


07798 

Ethvl-JMftvlcarbinol.. 

117716 

l V 

1 4367 

0 8-95 

90-6 J 


0-7827 

ElliVl-n-Monvlcarbiiiol 

130715 „ 

25 

— 



— 

07833 

K-livl-u decyJcnrbiooL 

139712 „ 

82 


— 

— 

— 

07865 

Etlivlunuzidecyl- 

• rarbiool 

146/10 „ 

38 

— 

— 

— 

— 

0-7885 

"tlivl-n-dodecvl- 

cwhiiiol 

163714 „ 

45 

— 

— 

— 

— 

0-7921 

ItlvU-triik-cvI- 

earbinol 

15274 

50 

— 

-- 

— 

— ■ 

0 7907 

ithyl-H-rientadocvl- 

f.irliinol 

# Optically inactive 

Wit „ 

55 





0-7858 


t Determined with a Fei-y r.fmetometer and correct to about ±0 0002. 

md C 2 H.-*CII(0II)*R seemingly being the portion of the molecule 
lo which tile characteristic odour is due. Beyond the member 
with R=«-decyl the odours are increasingly faint, ethyl-/?- pent a- 
decylcarbinol being practically odourless. No marked difference in 
wur between the optically active and inactive forms was 
observed in any case. The carbinols, when oxidised with chromic 
f cll h readily yield in a pure state the ketones of the general 
Numla C 2 ifyCOR, which form seniieavbazones in the usual way. 
constants of these compounds are given in table IV, and differ 

his very doubtful if any of the si* optically inactive carbinols i-si.-t in ihe liquid 
^a.6 as Jactinjites (icu investigations on the viscosity of several of these carbinols 
Thole, tbi s V ol.. n. 191 . 
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iu several instances from those previously recorded in the litera 
ture. Tlie semicarbazones of the scries CvH 5 *CO’R all crystallisi 
readily from aqueous ethyl alcohol, but in the case of the highe; 
members of the series melt at about the same temperature, anc 
therefore, like the semicarbazones of the series CH 3 *CO‘R, are o; 
little use for the characterisation of the ketones. 


Table IV. 


Ketones of the General Formula C 3 H 5 *COR. 


Name of ketone. 

Ethyl methyl 

Diethyl 

Ethyl n-propyl 

Ethyl tt-butyl 

Ethyl n-amyl 

Ethyl H-hexyl 

Ethyl n-heptyl 

Ethyl «-octyl 

Ethyl n-nonyl 

Ethyl A'decyl 

Ethyl K-mi'lecyl . 

Ethyl »-dodecyl 

Ethyl n-tiideeyl 

Ethyl n-peutadecjl... 


Melting 

Boiling 

Semicarbazom', 
Melting point.j 
135-136° 

point.* 

point. 

— 

78-6° 

_ 

101° 

139 

- 

123° 

112° 

— 

149-150* 

99-100° 


165-166° 

112° 

— 

185—186“ 

111° 

_ 

211° 

100-ior 



227° 

89° 

19° 

134°/18 mm. 
140'/17 „ 

87“ 

25° 

90° 

33° 

148710 „ 

89° 

38° 

174720 „ 

90'5° 

40-41° 

184°/17 „ 

86° 

50° 

198 u /14 „ 

76* 


* Determined by “ cooling curve ” method. 

t These melting points, which wore determined iu a capillary tube, in several 
cases vary slightly according to the rate of heating. The figures given to t 
obtained when the rate of heating was slow. 


Experimental. 

The experimental work has been carried out on similar line 
to those described in Parts I to III. The externally compensated 
carbinols have been synthesised either by Grignard reactions or 
by the reduction of the corresponding ketones. The formation 
of a secondary alcohol by the interaction of a magnesium alkyl 
haloid and a normal aldehyde, R-CHO, proceeds quite smoothly 
for aldehydes with R containing at least up to sixteen carbon 
atoms, but takes place only to a slight extent if the normal alky! 
group is larger than n-propyl. The ketones were prepared (like 
those described in Parts I and II) by the catalytic decomposition 
(according to Senderens’ method, Compt. rend., 1909, 149, 99 J J 
by contact with heated thorium oxide of mixtures of the require 
acids, these being, except where otherwise stated, the pure acids 
supplied by Kahlbaum. The thorium oxide was placed in a tral J” 
parent silica ‘'combustion” tube, the average yield from t e 
process being apparently slightly better than when a Jeiia2- a - 
tube is used, whilst the convenience in working is much greater. 
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u is noteworthy that, whilst the hydrogen phthalic esters of the 
; methyl series are easily resolved by the fractional crystallisa- 
""" ° f )j the . bru «" e salts, the corresponding compound/ of the 
■ ethyl series like those of the isopropyl series) are in mo 
CK es more readily resolved by the aid of strychnine, as in sever! 

r s r ;;Th app r to /°™ a ‘> r % which S 

css Uble tha " eitber /B/A or /TWA salt. The ex leriment! 
results agree well with one another, so that it has not been thought 
necessary to publish the large mass of analytical details E fch 
sta ge of the processes described below has been checked by 
analysis, but all details, for example, of the titration of the acid 
eders with alkali, of the combustions of the semicarbaaones, and 
the alkaloidal se ts, etc., and of the determination o the 
rotatory powers of the successive crops i„ the resolutions, have 
been omitted from the description. Both the dextro- and W 
rolaloiy forms of he carhmol have been obtained only in a few 
case. The completeness of the resolutions has been to some 
extern assured by the following method. A quantity of the 
a.kaloidal (generally strychnine) salt has been obtained with a 
rotation and melting point which remained unaltered by further 
recrystalhsation. The mother liquors were then carefully worked 

’•’nr ‘ e \ ' US ° btained was subjected to another series of 
mstalhsations. The resolution was deemed complete when the 
second lot of salt obtained in this manner had the same constants 
■s the first lot. In each case as the 'strychnine salts are not 
ihvays very definite compounds, the esters from each lot were 
prepared and examined separately in the polarimeter. 

Preparation of the Jlytbmjm l’hlhnlic Esters. 

The hydrogen phthalic esters of the earbinols (see table Y) were 
.epaml by the following method. Equimoleenlar proportiL of 

lenZr!" ld Tl ^ 13 1 a " h . yd " de are ll<,atecl at 1 111 120 ° for about 

™ lions. The product is dissolved in very dilute sodium carbon 

ZZi "1 '7 

iT ^'1 with ether. The solution, which when 

TS3^ % blowing r«u re, lt of 

excess f y L” ^ Tl,fn aft<>r a 'ldition of an 

drained „fl * hydr °* en I'^halate is either 

that sol/,,/ T ,t ,r Chl ° rofona or at mice extracted with 
*ate,. aml h ar ° ] f0rm soIl,ti(l " is "’ashed repeatedlv with 

Kocess which ; r0m '". v utbium chloride, a 

ti'lorofonn , tllc ° n 8 ‘f ,,,cr<? ln, «* plUl.alic acid. The 
'• tbeu completely removed by distillation on a water- 
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batli, the last traces under diminished pressure, and the hydruge 
phthalate (if solid) crystallised from petroleum of low boiliu 
point. In most cases scrupulous adherence to these conditions j 
necessary to ensure the success of the subsequent resolution, wLic 
largely depends on the purity of the hydrogen phthalate* 

Taupe V. 

The Hydrogen I' ht Italic listers of the Carbinols, C 2 H 5 -CH(OH) H 


Rohilions in 


Hydrogen 

plithdatc 

Melting 
of op* i< 

poiut 

ally 

Chloroform. 

Ethyl alcohol. 

of earbinol 
with R = 

Inactive. 

Active. 

[»!»■ 

[M]„. 

M.,- 



76— 77 s 

73—74® 

4’18 rt 

10-45° 

3-77" 

9-42 

a -Butyl 

53-54 

47-48 

16 65 

43-95 

19-82 

52 3 

62-63 

66-68 

17 06 

59 7 

21 -67 

60 2 


47 — 49 

54—55 

14 12 

41-2 

19-45 

56 S 


Oil 

32-33 

12-67 

38'8 

17-30 

52-9 


Oil 

Oil 

11-90 

38-1 

16-10 

51-5 

a-Nonyl 

31-32 

25 

1182 

39-5 

15-60 

52 1 

n-Decvl 

46-4? 

34 -35 

12-84 

44-7 

17-71 

6P6 

w-Undecyl .. 

58-60 

30-3? 

13-79 

49-9 

17 43 

6o 

w-Dodeoyl .. 

51—55 

46 — 47 

13 16 

49-5 

16-93 

m 

«-Tridtieyl .. 

51-52 

51 

12 '55 

49 0 

16-47 

63-2 

ii-Pcntadccvl 

39-41* 

31—35 

12-16 

50 8 

15-62 

65 '3 


* Not quite pure. 

In all the determinations of the rotatory power of solutions records in tlii.« 
paper the material stated, usually about 1 gram, was made up to 20 e.c. at 20 : wilii 
the solvent and tin? solution examined at 20“ in a 2-;lnu. tube. 


Mcfhylethylcarbiuol (sec.-Bufyl Alcohol), C 4 H I(j O. 


The preparation of </*.«er.-butyl alcohol has been described briefly 
in Part I. Large quantities being required for this and other 
work, the methods have been modified as follows: Bright magnes- 
ium turnings (72 grams) are placed in a flask (capacity, 2 litres), 
and covered with ether f (250 e.c.). The flask is fitted with an 
inverted condenser, and a solution of dry ethyl bromide (340 
grams), dissolved in an equal volume of ether, is added gradually, 
the mixture being shaken vigorously during the whole operation, 
which occupies about two hours. The flask is then placed in 3 
large pneumatic trough standing on wooden rockers, and packed 
round with a mixture of ice atid salt. A solution of acetaldehyde 
(150 grams) in twice its volume of ether is then slowly run in 1° 

* It is thought dcsbiilihi t*i emphasise this point as want of purity °f die 
hydrogen phthalate appears to he the cause of failure on the part of eo® 1 


investigators to ivp.-at resolutions previously desnihrd. 

f Commercial ether which lias hirn washed successively with 
sulphuric acid, w.tt-r, a solution of .sodium hydroxide and watci 


concentrat'd 
dried over 


calcium chloride, and distilled over phosphoric oxide. 
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he mixture from a tap funnel during the course of two hours, 
rhilst the contents of the flask are agitated by moving the trough, 
[he mixture is allowed to remain overnight, and then the uncom- 
nned acetaldehyde and about two-thirds of the ether are removed 
5V distillation, the flask being placed in a bucket of water warmed 
;0 45°. One operator can conveniently control simultaneously 
L hree series of such operations. The products from nine lots of 
material are poured with constant stirring into a large tank con- 
taining about 12 litres of a mixture of a saturated solution of 
ammonium chloride and crushed ice. The ethereal solution is then 
avphoned off, and the remaining liquid placed in flasks (capacity 
5 litres), through which a current of steam is blown so long as the 
pistillate smells of the alcohol. The distillates are collected 
(together, and the alcohol concentrated by a repetition of the last 
ioperation. The ether in the syphoned liquid is removed by distil- 
ation, and the alcohol purified by distillation in a current of 
team. The combined distillates are then saturated with sodium 
■liloride, and extracted five times with ether. The ethereal extracts 
tie now dried with several successive lots of recently ignited 
)otn$sium carbonate, and then distilled very slowly through a long 
iw\ efficient fractionating column. This last operation needs to be 
repeated four times, owing to the difficulty of separating ether and 
tu-. -butyl alcohol. The average yield of the crude scc.-butyl alcohol 
(the fraction boiling between 85° and 101°) is well represented 
bv that obtained from a batch of nine lots of material which 
jaiiiouuted to 1265 grams. 

The hydrogen phthalic ester is prepared by the method described 
in j). 1937, except that the mixture of the crude alcohol and 
)htlialic anhydride is heated on a water-bath for about twelve 
hours. The amount of pure hydrogen phthalic ester obtained from 
tiie 1965 grams of crude alcohol mentioned above amounted to 
3904 grains. 

Tht resolution of methyl? ihylcarbinol in large quantities is most 
easily carried out by a method which is illustrated by the details 
oi one such resolution : The pure scr.-but.yl hydrogen phthalate 
(065 grams) was dissolved in warm acetone (4 litres), and after 
the addition of anhydrous brucine (1738 grams), kept at about 40° 
tor an hour. The solution was then Altered from undissolved 
brucine and concentrated, the flask being placed in a water-bath, 
Bud about 930 c.c. of acetone distilled off. After remaining for 
iOme hours in the icc-chest, the crop of crystals (.1) was collected, 
fhOst thp filtrate (3000 c.c.) was concentrated further, and yielded 
Mother crop the filtrate from which, when acidified in the 
uiamiec described in Part I (p. 62), gave 260 grams of the hydrogen 
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phthalic e-:fcer with [a] D -200° in ethyl alcohol. Crop A w* 
recrystallised from 3 litres of acetone, giving crop B and the 
crop .1 J from the mother liquor of crop B giving crop B v Crop J 
was then recrystallised five times (crops C, D, E, F, (?) from 
methyl alcohol, 1200 c.c. of solvent being used for each operation, 
since the solubility of salt decreases at about the same rate as the 
size of the crops; thus crop U weighed 1 kilo, and crop (7 680 
grams. Crop B 1 was then recrystallised successively from the 
mother liquors of crops C to (?, and then a further six times fro® 
fresh methyl alcohol, the yield of salt being 180 grams. The total 
yield of salt (860 grams) was hydrolysed in the usual manner, and 
gave 276 grams of the pure rf-sec.-butyl hydrogen phthalate,* wit! 
[a] D +3844° in ethyl alcohol. To obtain the alcohol from tit 
ester the best procedure (giving a yield of 85 per cent.) is Sj 
follows: The ester (1 mol.) is dissolved in water containing sodium 
hydroxide (24 niols.), the solution warmed for a few minutes, and 
the alcohol removed by a current of steam. The alcohol s 
separated after the addition of potassium carbonate to the distil' 
late, and dried by treatment with successive lots of freshly-ignitn 
potassium carbonate, and finally with barium oxide. Jt then boil; 
constantly at 99°/760 mm., and has the rotation previously 
recorded (see l’art I, 64). 

Owing to the special interest attaching to this (f-methyletlni 
carbinol as the optically active alcohol of simplest constitution, 
further experiments were carried out to obtain the pure /-alcohol, 
so that other evidence as to the completeness of the resolution 
might be obtained. 

The portions of ester of highest laevorctatory power (approxi- 
mately [a] D -20° in ethyl alcohol) were collected from several 
preparations of the r? alcohol, and converted into the acid potass 
ium salt (see Part I, p. 59), which was then crystallised four times 
from acetone. This process did not alter the lsvorotatiou of tin 
ester, but the partly lrevorotatory alcohol obtained from it » 
otherwise in a high state of purity. This was then converted into 
the hydrogen succinic ester, which gave a crystalline ciiichouijis' 
salt very soluble in organic solvents. This salt after five recrvstal- 
lisations from a small quantity of acetone was obtained as small, 
transparent prisms melting at 54 - 55°, had [a| n -85'03° in ctlivl 
alcohol, and was unaltered in rotatory power after further 
recrystallisation. The hi/tlroyrn succinic ester obtained from this 

* The rotation of this ester in chloroform, which is pure ami recently ilistiibJ, 1 
milch higher ([«],. + 40 f, I s ) than the value ([<»]„ + 33 -54°) given in Tart 1- °"' 
rotations of this and oiler [ihthalic esters, when iletcilllilleil in chlorofollll solution, 
vary greatly will] (lie juuily of Hie solvent. 
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>a }t was a clear mobile oil, which had [a] D -12'50° in chloroform. 
When hydrolysed in the manner described for the corresponding 
./-hydrogen phthalic ester it gave the pure 1-sec, -butyl alcohol , 
which in a 25 mm. tube had a'i; -2*70°, the corresponding value 
obtained for the d-sc.c . -butyl alcohol in a 100 mm. tube being 
4- 10'83°. 

Jlefhylethylcarbinol appears to have abnormal values for certain 
physical constants; thus, working with a sample of the ./-alcohol 
prepared by us, Dunstan and Thole (compare this vol., p. 127) 
obtained abnormal values for log viscosity, whilst as recorded in 
Vart II (P- 626) Dr. T, M. Lowry obtained a value for the optical 
dispersive power (Hgt“) L6G2) differing from the constant 
value (1'651) which he obtained for the other members of the 
methyl ” series. Suspicion having arisen that these anomalies 
might he due to the hygroscopic character of the alcohol and the 
presence of traces of water, the following experiments were carried 
out to test the point. 

A series of polarimelric readings with the purest rf-alcoliol were 
made in a jacketed tube, through which warm water circulated. 
The successive readings in a 100 mm. tube were for o„ s at 20°, 
-13-02°; at 30°, 12'33°; at 49°, +11-29°; at 44°, +11-35°; at 
49 : ‘, +11-28°; at 44°, +1160 0 ; at 65°, +10-51°; at 74°, 
-10-27°; at 83°, +9'90°; at 90°, -9-70°; and at 96°, +9'48°; 
whilst, for fl D the readings taken at the same time were at 20°, 
-10-94°; at 29°, +10-46°; at 55°, +9 31°; at 41-5°, +9'88°; at 
38°, +10-01°; at 61°, +9-04°; at 80°, +8-46°; at 73'5°, 

-8-68°; at 68°, + 8‘93°; at 95°, +8-12°; at 88°, +8'26°. The 
.allies were plotted, and from the smoothed curves the following 
rallies of the dispersive power a u a Ug „„.„ were obtained: at 20°, 
3-8*2; at- 40°, 0'845; at 60°,' 0*847; at 80°, 0-846; at 
90°, (1-846, the mean being 0'84o. This sample was then allowed 
to remain for three days over barium oxide, and then re-examined 
in the polavimeter, with the result that all the new readings were 
found to he on the curves previously obtained. One per cent, 
if water was next added to the sample, and the following readings 
obtained : lor a,, at 19-5° t12"1S°; at 30'5°, +11-73°; at 
33°, 11-88°; at 47°, + 10-81°; at 59°, + 10-37°; at 66°, T 10 03°; 
at 78°, , 9 72°, at 82°, +9-62°; at 86°, -9 50°; for o„ at 19o°, 
— 1017°; at 41°, -| 9-26°; at 38°. -9 46°; at 91'5°, +7 86°; at 
tih, +813°; at 72°, | 8'37°; at 63°, -i 8 62°, whence the following 
values for the dispersive power were calculated; at 20°, 0835; 
at 40°, 0-SlO; at 60°, 0 842; at 80°, 0 841 ; at 90°, 0 S-10, the mean 
talne being 0 840. sir.-liutyl alcohol appears to form with water 
a binary mixture, which boils at about 94°. The apparent 
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molecular weight of the alcohol in a 3 per cent, aqueous solution 
as measured by the depression of the freezing point was 75'8 (caj. 
ciliated 74). Equimolecular proportions of the alcohol and wate; 
are quite miscible; such a mixture when examined in the polar! 
meter in a 100 mm, tube gave a ;; + 7'29°, +8’66°, when^ 

the dispersion value is 0'812. After three hours tho polarimetric 
reading was eJf t|ml -|-8-75 0 , after five days a* + 7'36°, after ou» 
month oj +876°, + 14'52°, whence the optical rotatory 

dispersion mercury violet/green is 1'657°. Further polarimetrie 
readings of a pure sample of d-src. butyl alcohol gave, in a 2-dcm 
tube, o'!,,, +42 26° and a + 2.r52°, whence the rotatory disper- 
sion is 1'656. It therefore seems certain that the value of the 
rotatory optical dispersion of see. butyl alcohol, although different 
from the normal values shown by other members of both the 
“ methyl ” and " ethyl ” series, is not appreciably affected by trace; 
of water. 

Ethyl w-propytairbuwl, C 6 H u O. 

The crude caibiuol was prepared in the usual manner by die 
interaction of magnesium «-propyl chloride and propaldelivde. The 
yield from twice the gram-molecular quantities was 62 grams of 
the crude alcohol boiling at 130—140°. 

Resolution.- -The optically inactive hydrogen phthalic ester 

(97 grams) in the form of the hard rhombs (m. p, 76 77°), j„ 

which it crystallises from light petroleum, was dissolved in acetone 
(about 2 litres), and the solution heated to about 40° for half-au- 
hour with brucine (153 grams), filtered, concentrated to about 
500 c.c., and allowed to remain overnight in the ice-chest. The 
crystalline salt was then collected, and the process of crystallisation 
repeated several times, increasingly smaller amounts of solvent 
being employed. After four more such crystallisations, 52 grams oi 
the brucine salt were obtained in hard and transparent, prisma! it 
rods, melting at 132—133°, and with [a] n -8'92° in ethyl alcohol, 
To this salt were added a further 23 grams (with [«]„ —8-70=1, 
obtained by working up all, but the first, mother liquors ill the 
manner described for (lie strychnine salts of the dextrorotatory 
hydrogen phthalates of ethyl- and n-amyl-fsopropylcarbinols (Part 
II, p. 632), six crystallisations being carried out and fresh solvent 
employed for the last three. These 75 grams were once more 
recrystallised from acetone, and the salt with [a] n -8’91° decom- 
posed in the usual manner (see Part I, p. 61). The kevorolatory 
hydrogen phthalic ester (26 grams) crystallised from light petrol 
cum in small, prismatic needles, melted at 73—74°, and had 
la],, - 412° in chloroform and |n]„ —3 75° iu ethyl alcohol. The 
pure ester (22 grams) was dissolved in a hot aqueous solution of 
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: , : ,t ; ■ - si 1 M 11 hydroxide (14 grams), and the 1 ftht/l n propyl ca rbin.ol 
removed by a current of steam. After extraction with ether in the 
nsiial manner, there were obtained 77 grams, boiling at 133 — 134°/ 
yjo mm. The first mother liquor from the crystallisation of the 
■, rl ,fiuc salt was decomposed, and the ester (18 grams) with 
(l n f 2'3° ill ethyl alcohol converted into the strychnine salt in 
lie usual manner (Part II, p. 632), chloroform and ethyl alcohol 
,ning the solvents employed. After five crystallisations the pure 
tri/chnine salt (11 grams) was obtained. The salt melted at 
91 — 192°, had [o] B — 21*26° in chloroform, and, when decom- 
w ed in the usual manner, yielded the pure dextrorotatory tsltr, 
vhicli, when crystallised from light petroleum, melted at 73 — 74° 
md had [a] D +4T8° in chloroform and [o] D +377° in ethyl 
ilcoliol. Equal amounts of the d- and f-esters were dissolved in 
ijlit petroleum, and the solution seeded with the optically inactive 
user, when the resulting crop of crystals melted at 75 — 76°. The 
■Acarbinol boiled at 133 — 134°/733 mm., and ill a 25 mm. tube 
cave dJJ + O'45 0 . The carbinol, recovered from the esters with 
lower rotations, was oxidised by warming gently with a solution 
of chromic acid, and yielded ethyl w-propyl ketone. This boiled 
at 122—124°, and formed a semicarbazoue, which separates from 
ethyl alcohol in long, prismatic needles, and melts at 112°. 

Ethyl-n-biitiflcarhinoly C-II lc O. 

The material required for the preparation of the optically active 
carbinol was obtained by the reduction of the corresponding 
ketone. The latter was prepared by passing a mixture of ??-valeric 
(150 grains) and propionic (450 grams) acids through a silica 
tube heated to 400° and containing thorium oxide. The unchanged 
acids were collected and passed through t lie tube again, the total 
yield of crude ketone boiling at. 147 — 148° being 105 grams. This 
ethyl w-butyl ketone was reduced in moist ethereal solution by 
finely-divided sodium, and gave 95 grams of the crude ethyl-//- 
hutylcarbinol boiling at 150 — 152°. This carbinol, when treated 
with phthalic anhydride, gave 173 grams of the hydrogen plithalic 
ester, which crystallises from light petroleum in slender needles 
melting at 53 — 54°. This ester (151 grams) was converted into 
the strychnine salt by heating its solution in methyl alcohol with 
the alkaloid (190 grams). The pure salt crystallises in hard, 
lustrous prisms, melts at 176°, and lias [aj„ — 24'3l° in chloro- 
form. The first five crystallisations from fresh lots of iuet-liyl 
alcohol gave 9'u grams of l lie pure salt, whilst the second crop 
Hum the second mother liquor was rcervstallised from the succeed- 
1!1 £ three ti Urates and four more times from frct-li lots of solvent, 
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yielding a further 10 grams of the salt. The esters obtained 1Y 0 . ;1 
the crops of pure salt weighed 4'5 and 3'5 grains respectively, and 
had [a] D + 16'53° and + 16'65° in chloroform. The resolution wat 
repeated with 82 grains of the inactive ester, and 9 grams of (L 
active ester (with [a] D +lG'24° in chloroform) obtained, jl 
hydrogen phthalic ester of r/-ethy!-n-butylcarbinol crystal!^, 
readily from light petroleum in lustrous, prismatic needles, ns-T 
at 47 — 48°, has [n] D + 1 9'82° in ethyl alcohol, and is easily hvdro. 
lysed by potassium hydroxide. The dextrorotatory carbinol was 
isolated in the usual manner, and boiled at G6°/18 mm. 'flip 
strychnine suite of the (1- and /-esters do not vary very widely jr 
solubility in methyl alcohol, the first mother liquor in the "fo| 
resolution described above giving an ester only having [a]j, -eg: 
in chloroform. Two series of experiments were carried out, i, 
which strongly dextrorotatory- and tevorotatory hydrogen plithali, 
esters were converted into the corresponding brucine salts. 4Vha 
either lot of brucine salt was recrystallised several times from 
acetone it was found that the least soluble portion in each case 
gave an ester, which was optically inactive. It thus appears that 
brucine forms a partly racemic salt with the hydrogen phthalic 
ester of ethyl-n-butylcarbinol. 

Kthyl-n-aiin/lnirhiiivl, C s H ]S 0. 

The optically inactive carbinol was prepared in a similar manner 
to that described for the corresponding n-butyl compound. A 
mixture of I4o grams of e-hexoic and 180 grams of propionic acids 
gave 124 grains of crude ethyl n-ainyl ketone boiling between 160 ! 
and 170°, From this, 106 grams of the crude carbinol boiling at 
168 — 172°/753 mm. were obtained and 197 grams of the corre- 
sponding hydrogen phthalic ester. 

The resolution of the hydrogen phthalic ester of cthyl-n-amrl- 
carbinol by the fractional crystallisation of the strychnine salt 
from methyl alcohol proceeds fairly readily. The ester (137 grams), 
which had been obtained from light petroleum in large, trans- 
parent plates melting at 62 — 63°, was dissolved in 1.1 litres of 
methyl alcohol, in which the strychnine (164 grams) was sus- 
pended. The resolution was carried out as in the case of ethyl- 
n-butylcarbinol. The pure slnjchmnt salt of the tester, obtained 
after seven crystallisations, melted (when heated slowly) at 
164 -106°, and had [a],, -24'41° in chloroform. Systematic 
working up of the filtrate (fourteen further crystallisations) gave 
more of the salt, which with the former lot yielded 10 o grams 
ol the pure </-ester. This crystallised from light petroleum in hard, 
vitreous plates, melted at 66-68°, and had [a]„ + 16'96° in 
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Jiloroform and fo| i -21-67° in ethyl alcohol. The d -earhiiml 
btained in the usual manner hoiled at 76°/ 16 mm. The /-ester 
ccovered from the first mother liquor had [a]„ -7'0° in chloro- 
orin. hut neither from this nor from the optically inactive ester 
onld the pure /-ester be obtained by ten crystallisations of the 
interne salt from acetone. This alkaloid forms a stable partly 
uremic salt, which softens at 102—107° melts at 121- -123°, has 
a|„-9 01 in ethyl alcohol, and when decomposed yields the 
’nactive ester melting at 61 — 63°. 


Ethyl-n-hr.xyharbinol, C :| H„,.0. 

The resolution of this carbinol has been already described in 
Part 1 (J»c. «<■)• ft has been repeated, using a hydrogen plithalic 
•ster, which was prepared from a sample of the carbinol obtained 
by the reduction of the corresponding ketone. Analogous results 
sere obtained, various lots of ester from the pure brucine, strych- 
\ line and cinchonidine salts having respectively [oJ l( -+ 14'03°, 
t] 4T2°, and -13'73° in chloroform.* The strychnine salt crystal- 
ises from methyl alcohol in prisms, melts at 146 — 147° and has 
[*] --3'41°. The carbinols obtained from these different lots of 
esters had rotatory powers identical with those previously described 
[he. cit.). 

Ethyl-n-heptylcnrhino!, C 10 H, 2 O. 

Ethyl n-heptyl ketone , C, 0 H. M O, is readily prepared by the 
Seaderens catalytic process. A mixture of n-octoic (200 grams) 
anil propionic (400 grams) acids passed twice over tlioria heated 
to 40Q C gave 146 grams of the ketone, which boiled at 211°. It is 
ranch more readily reduced by sodium in moist ethereal solution 
than ill moist ethyl-alcolmlic solution. From the above quantity of 
ketone 130 grams of the corresponding ethyl-n-heptyt carbinol, 
boiling at 213°, were obtained. The oily hydrogen plithalic ester 
of tins could not be made to crystallise even when cooled to a low 
temperature, and seeded with a speck of the hevorotatory form 
described below. It is readily resolved by means of strychnine, 
“ " Ulls of onc experiment being as follows: The ester (157 
fraras) and strychnine (171 grams) were dissolved in chloroform, 
tun was. then removed as completely as possible on a water-bath, 
e resulting paste being rapidly dissolved in acetone (1 litre) 
previously heated to its boiling point. The crop (.! ) of crystals 
■ P- 19—122°) deposited when this solution cooled was recrvstal- 


d 7 rilcd ia Palt 1 ^ [.], + 13-78- and -13-62“ in 

in p a rt j 1 'i v- vums miscalculation of the molecular rotatory powers recorded 
’ ' lle iA > ls corrected iu table V of this paper {see p. 1938). 
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Used by a similar process, giving crop B, which was then recrytfs 
lised eight times from fresh lots of methyl alcohol, 72 grams , 
the pure strychnine salt of the /ester being obtained. The sal 
melts at 140—141°, and has [o] n 1818° in pure chlorofor* 
The mother liquors from crops .1 and B were decomposed, and gat 
respectively 52 grams and 19 grams of ester with [a] D T 6'4° am 
+ 4 2° in pure chloroform. The 72 grams of the above-mentioiw 
salt and a further small amount obtained by systematically woit 
ing up the alcoholic mother liquors gave 25 grams of tho /-ester 
which solidified on cooling to a fairly hard, crystalline mass. Tlis 
was pressed ont on a porous tile, when it melted at 32 — 33°, ana 
had [a] u -17'30° in ethyl alcohol and -12'67° in chloroform. 
Samples of the ester with [a] D in chloroform about +5° and -JJ 
respectively formed brucine salts, which crystallised readily fr M 
acetone. Each lot when crystallised repeatedly from acetone ga« 
the same (partly racemic) Irucine salt, which melted at 112 — 114 !, 
had [a] r) -''46 0 in ethyl alcohol, and from which an optically 
inactive and oily ester was obtained. l-Ethyl-n-heplylcarbinol is 
readily obtained by the hydrolysis of tho /-ester in the usual 
manner, is volatile in a current of steam, and boils at 108°/13 mm. 

Ethyl n-octyUarOmol, 

Two separate mixtures of //-nonoic (150 grams) and propionic 
(460 grams) acids when treated by the Senderens process, gave 
yields of ethyl n -octyl ketone, C^ILA), amounting to 108 and 10-3 
grains respectively. This crude ketone boiled at 223—228°, and 
was not readily reduced by sodium in boiling ethyl alcohol. Thus, 
105 grams of the ketone, when reduced by these means in the 
usual manner, only gave 50 grains of crude ethyl- moctylearbino! 
which boiled at 225 — 230°, and was readily converted into the oily 
hydrogen phthalie ester. This was easily resolved by the aid oi 
strychnine. A mixture of the ester (116 grams) and strychnine 
(122 grams) was dissolved in boiling methyl alcohol, and the crude 
salt obtained from this solution crystallised six times from fresh 
amounts of the solvent. The melting point (142 — 143°) and the 
rotatory power ([a] D -16'75° in chloroform) of the. strychnine salt 
thus obtained were unaltered by three further recrystallisations. 
Tho oily /-ester from the salt thus purified amounted to 16‘a grains, 
and had [a] D -rlGT0° in ethyl alcohol, and [a] (> — 1 1*90° in 
chloroform. l-/;7 h yl- n octylrnrb i n ol is volatile with steam, boils at 
117° 16 mm., and when cooled sets to a mass of crystalline needles, 
which melt at 17°. Samples of the ester having low dexlro- ami 
lse vo-rotatory powers formed brucine salts, which were very solute 
in acetone. These salts, after several recrystallisations, became less 
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;i ] u i,le, and yielded specimens of ester which were almost optically 
imriive. An ester of very low rotatory power yielded a carliinoi 
■liich boiled at 229°. 


E thyl-n-nonylcarb i n ol, C p H. >0 O. 

Ethyldi-nonylcarbinol was prepared by the action of magnesium 
tliyl bromide on n-deealdehyde. The required aldehyde was 
ihtained by the general method discovered independently by Le 
incur (T., 1904, 85, 827) and Blaise (C'ompf. rend,, 1904, 138, 
lib). Ihree hundred grains of n-undecoic acid* were brominated 
ritii 516 grams of bromine and red phosphorus in the usual manner, 
111 grams of a-lromo-n-undrcoic arid., C n H 21 0 2 Br, boiling at 
,;S-183°/14 mm., and melting at 10°, being obtained. f The 
Jiomo-arid (776 grams) was dissolved in 6J litres of water, 1 kilos, 
if commercial sodium hydroxide were added, and a rapid current 
if superheated steam was blown for twenty hours through the 
nixture, which was placed in a large and deep earthenware vessel 
an ordinary domestic “bread mug’’). After acidification, the 
did obtained was crystallised from light petroleum, and gave 570 
;rams of the pure a-liydroxy-n-nndecoic acid, C n H,,0 3J which melts 
it 74b The hydroxy-acid was rapidly distilled" "in portions of 
if grains from small flasks under ordinary pressure, and the 
iroducts redistilled under diminished pressure, the whole series of 
iperations being repeated with the portions boiling above 
110°, 14 mm. Til this manner S3 grams of « decaldehvde (b. p. 
^ 13 mm.) were obtained from 240 grams of the hydroxy-acid. 
Hie freshly distilled aldehyde (88 grams) was then added in the 


* Papuativn uf undecok acid.—k large quantity of h undccoie acid was 
[-npitel for the- synthesis of etliyl-ii-mmyl- an, I cthyl-n-decyl-c/irbiuol-. The 
imik of the pteparation are as follows: The slow distillation under 40 mm. 
pifssuif of IS kilos, of etude castor oil in half-kilo, lots gave, after caicful fractions- 
ti i id the products, 1180 grams of u-nrnlca-lioic acid ami 1605 grains of 
ndieptalddiyde. The acid was estcrificil liy the Fischer— Speicr method (/>', 1S05 
28, 83 - 2 ). using 4540 grains of Od pci emit, ethyl al oliol and 304 grams of 
Mimitnited sulphuric acid. After careful fractionation 1162 grains of ellnl 


MMemiouto were obtained and reduced catalytieally in an atmosphere of 
liyneceii in th c piiamce of iintdy divided nickel heated to 17u* (Dauciis, ftsal, 
T «. ISO,. 144, 3-20). The ester was passed four times over die uiikel 1 1 1 
misrUMi being practically unaltered by the fourth operation', was then well 
"ill, one r ,r cent, solution of potassium permanganate, dried in the usual 
|}' ™ “c*' 11 cari ' ,n P)' fractionated, !>75 grams of ethyl undceinitt (li. p. 110 /20 mm. ' 
sW:° v 1 ’.' 1 ' " 1k " '‘ydrolyred, the yield of ui.,lc on- acid, which melted 

mAH l 'i a " J at ] ' 9 V 2S mm., ainoiuiled to 774 grains, l-'mtliei quantities 
*™ l ,leliarcJ >» » similar manner from lunhccimic acid obtained 



were obtained from 
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usual maimer to a slight excess of magnesium ethyl bromide, aihj 
gave 85 grams of etjiyl-n-noiiylcnrbiiiol , which boils at 133°/ 14 inm 
and when cooled sets to a gelatinous, micrccrystalline mass, nielli]-,, 
at 12°. From this amount of carbinol were obtained 126 grai t , 
of the hydrogen pkth/dic ester, which after some days in the in 
chest set to a hard, crystalline mass, melting at 31 — 32°. It \ 
readily resolved by the fractional crystallisation of the strychnia 
salt from methyl alcohol. The yield from equal quantities (1; 
grams) of the racemic ester and strychnine, after eight crystal!^ 
lions of the salt of the pure /-ester, amounted to 18 grams. Furtlie 
quantities of the salt were obtained from the mother liquors 
twenty-one crystallisations being carried out. The strychnine sal 
of the /-ester melts at 129 130°, and has [a] D — 1 6'12° in cliloro 
form. The /-ester, of which in all 16 grams were obtained, aolidifo 
in rosettes of needles, which melt at 25°, and has [o] D - 15 60° it 
ethyl alcohol and [o] n -ll'S2 u in chloroform. l-Ethyl-n-nmfi 
carbinol is volatile in a current of steam, boils at 130°/ 15 mm., anj 
sets to a hard, crystalline mass, which melts at 25°. The odour a 
the carbinol is very similar to that of methylnonylcarbinol (aid 
ketone). 

K th yl -n -deryl curb in ol, 0,1,11*0. 

A mixture of 156 grams of w-undecoic acid,* with 220 grams o! 
propionic acid, passed over thoria, heated to 420°, gave 109 grams 
of ethyl n-decyl ketone , C ]3 H 20 O,t which boils at 140°/ 17 mru., 
sets to a mass of pearly plates melting at 25°, and has only i 
very faint odour. In boiling isoamyl alcohol, it is reduced h 
sodium to the corresponding carbinol (yield, 72 per cent.), whici 
boils at 148°/ 20 mm., solidifies in the ice-chest to a waxy mass of. 
platelets, and melts at 14'5°. The racemic hydrogen phthahe eew 
is very soluble in light petroleum, melts at 46— 47°, and can be 
resolved by the fractional crystallisation of the strychnine salt from 
methyl alcohol. The resolution was carried cut twice, most per- 
plexing results being obtained, as the least soluble strychnine salts 
separating out at different stages appeared to correspond in an 
erratic manner with both that of the /-ester and that of the (/-ester. 
The resolution was then repeated a third time, care being taken 
to carry out each crystallisation under similar conditions as to 
temperature, the details of the crops being as follows: 117 grams 
of the racemic ester and 114 grams of strychnine were dissolved m 
half a litre of methyl alcohol, the crystals (crop .4) which 
separated out being recrystallised six times (crops Ji to 6'), each 

* Completely free from imdecpnoic acid. 

f A second preparation gave 9d grams of the ketone from a mixture of 128 aid 
300 grams of respective acids. 
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from about 100 to 150 c.c. of the solvent. Crop E weighed 
; v rains, and melted at 131- — 132°; crop F, weighing 13 grams, 
identical witli crop G as regards melting point (132°) and 
i.,tory power ([a] n - 24‘80° in chloroform), and was the pure 
lr ,j,-} { nine salt of the rtf-ester.* The mother liquor from crop .1 
^ concentrated, and crop B x , amounting to 55 grams, obtained, 
'■op >h was recrystallised from the mother liquor of crop G, the 
,.. v ^ crop G v amounting to 35 grams. In a similar manner 
>\\\p were obtained, F l f being then recrystallised live 

from fresh lots of solvent, giving crops G i9 H x , K x , 7> js and 
[/, The crystals of crop M v which amounted to 9 grams, when 
jilted very slowly, melted at 119 — 120°, had [a] D -14*58° in 
■bloi’ofoi’Jn, and consisted of the strychnine, salt of the /-ester.: 
fiie remaining liquors were decomposed, details relating to the 
sped ive esters obtained from them being given in table VI. 


Table VI. 


<,,!./ iio;t nf the Hydrogen Phthalie. Ester of Ethyl-iwi ecyf cnrbi n <>L 


',v. '■ Jii nf rsttr 
{'•i ['I'.'im.O. 

•i-TO 

;pi*0 

vo 

;V0 

no 
s- o 
0 0 

10 

or. 

0 Vi 


derived from the 
mother Ji«)iior of crop 
A 
H, 

C\ 

/*, 

(/, 

//, 

A*, 

Z, 

.V, 


Rotation fa]^. 
iu chloroform.* 
- 2*6 
r0-S 
■•■3*4 
+ 2*0 
+ 1-4 
+ 3-1 
-ST) 
- 8*1 
- y -h 
-11 n 

-131 


* Xt serially purified. The same .sauijih- of rhloiofonu was used lor each of 
rerouted. 


The d- and 1 -esters obtained from the corresponding pure 
mviiiiim! salts (crop G to the tester and crop M x to the /-ester) 
Jlidiiied after evaporation of their solutions in ether to hard, 
fyslalline masses, each of which melted at 3o — 35‘5°. Deter 
filiations of the rotatory power gave the following results : Tor 
l [a] 1( + 12*84° and + 17*58°; for the 1 -refer, [a] D — 12*83 ? 
ni — 17'71° ; the determinations in each ease being in chloroform 
M ethyl alcohol respectively. 

P'l Gram l both esters was separately and accurately weighed 
&V. mixed, and dissolved in pure chloroform. After evaporation 
I the solvent, the resulting hard, crystalline mass melted sharply 

hi? mother liquor fixisu the nop G was iWonipos-d ahnig with c r*:j ■ ■/ to 
V0L - Dll, (i s 



,,,,,, „,:K)«n i» am* Wimmom os umm 

matcly equal “ts of e; ^ ^ ^ absorbed by the tile. ,W 
wlien the ralx ur p y , ■ 17 o au( l the melting point of tin 

tr^/^rKLiw (from the (/-ester) 1 h„ W 
"iu mm, and 'the 1-carbinol at 140-/16 mm., each , 1 , 
tallising from ethyl alcohol in long and slender, silky needles. 

F.lbil-n-iimhnjUinlnnol, C u H a) 0. 
n-,M Mom,, C„H. :s O, is readily prepared by pi,,. 

, :l!L „ of equal amounts of latmc and propionic and. „ve, 

, nvirle oxide heated lo 125°, the yield being just over ft) per . 

<lklif.es in nacreous plates, melts at 33° (compare Blais, an.) 
(Jrin (M. Soe. r/J„ 1003, [iii], 29, 1208), and when dissolve! 
in boiling amyl alcohol, is reduced by sodium to the correspond,,,; 

, , , 1 , 1 , 1 " , ,.r whieli ia some resyoels is possibly minim, is r-iln 

rib. 1 bis 1 s en iuv.-stigated in those I: 

mieomimci 1"' ; ■ triV , ,], nbol lliv eslemally com|.eiK,l«l m,| 

,, l.v.lwxvli vJiiud:itniiit-. toeoiimiolohiig the latter as amiasl,:, 

J!’ V t ' r Ihe rrsnlulian of eternally ..•iii|«-nwln» With the hind «,• 

1,1,1 S u- i I'.M.e wv li:ivo tivpparotl aii‘l Vtstilvfil ft quauliiy ot t!it 

," t „„ n |iv ensured hvdmxyhydrindamtne, following the direct, o„> yimi 
,'i. above-mentioned paper. However, ns « hul available the am, * 

ofonlv d-fl-broiiioeainphor-ir-sulphoiia!e we expected to lx- al.ln to |«(|utv M.} U 

Mivdrowhvdritidiniine as Pope and head obtained the fbdA-alt as lev 
sohih'e eoiiinonent of the mixture formed by addition of an a.p.c-oih 

ainnioniniii J o-Umnoeampho,-* mlphonate (1 mol.) to ,m nqae.ms i 

u/.hvdrovvl.vd.indandne by. Pride -i mot*.). lo ottr surprise, kmm,* 

instead tlm oil /'.V-salt. Imiti which m obtained the pure «-»!**• 


liv-iri 


I.V l’0|>'' 


tli’ :i!li:il '1 

cal l t 

r.f i< .lit 
ol't'li UL*- 1 ft' 
U-iiii.' *•:»!.] 


;j y ju w.j'.-r as .It st-ril’t 1 l>y ami lit 1 *!- 0 |,y 

,.ij. fully r-!>»*at«-il th* lOMi'ution, not only . 1 - ilfwiih* 
nii-i-i vnri'-il con liti >us «>!' teniicratun-amh-wHisniMi. 
i l! , 1 „;,iiim silt >f tliu ili-xlromiiitory avul only. In 
w ,i<< tli-: 'HVi A-i-ioniciitla (m. \>- 152)- l 1 ' ' 1 - *’"!* 
..,| :\ .-»ii ill bjH.-cinn'ti <«f tin* /11/A-s.iU (!». ]'■ 

1* .j.c ami Kf.fl, tin; accumulation "I 
liyiMwIivlriu-luti'iii- hyilr-vhlorMe was (!»y it'* 1 ul : 

ill /.\-.vi!t !iv tliHt »l..iiMc dee»jin jK>si t i«m of the liyilt>-!i]o»-w 111 
</-a .! i i--aM.i.ii*.r-T-Mili.h<.nate in the requiml 
. ,’ it . ,rv ii iwtr nf tin* hv»ir-wi«l*>ri»l j- In this «:i\ •' ^°° ' ' 5 

d.vu .rota,., v and lat.iiy form, of hydvasyl v hi;, i ,'sr.r - 

» hltlon, the an,,., mini., salt of the dexlloMma; 

,|.:„vl. Tie-: hue, appear to have »“ advantage uu - 

ii, 1 ,. 5 dm; . II of externally eon.pelisated hvln*>J I 


, [«>..: 
. Ml. V:Xt<*s tie'll 

tii.i K- »■!, l-ui al--> 

> ilt s pna'iii-; » 
v kiu-lly f*nwi ! 

;..tv hV’lwwh 
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jhi/hiumlccylcttrUnnl (yield, 80 per will.), which boils at 
lili °/2o mm., solidifies in stellate 1 1 Pisses of long needles with a 
pearly lustre, and melts at 25°. The hydmje.ii yhlhalk ester of 
the carbine] crystallises from light petroleum, and melts at 58—00°. 
Till" resolution of this ester by the fractional crystallisation of the 
su'vchnine salts from methyl alcohol was carried out in a manner 
iis described for similar compounds. Thus, 158 grams of the ester 
and 145 grams of strychnine were dissolved in methyl alcohol, and 
the crop of crystals (160 grams) deposited when the solution was 
cooled was recrystallised six times, there being obtained 37 grams 
i.f the tlrychnine salt of pure f-ester, which crystallises from methyl 
alcohol in clear, transparent prisms, melts at 100—101°, and has 
!al„ ■ 13’96° in chloroform. The mother liquors were systematically 
ivmkc 1 up as usual, the product obtained after three recrys- 
ullisations from fresh solvent having identical properties with 
those of the main lot (37 grams) of the pure salt. The 1 hydrocjtn 
filbni'ir ester is very soluble in light petroleum, from which il 
metallises in feathery needles, melts at 33% and has [o] D - 13-79° 
ainl — 17-43° in chloroform and ethvl alcohol respectively. VKthit- 
ti-eia/r ry/ti/ffuW is only very slowly volatile in a current of steam, 
India til )4ir, 10 mm. or 160 ',15 mm., sets on cooling to a hard, 
m’rtiilliue mass, can lie recryslallisod from ethyl alcohol, from 
iviiicli it separates in stout prisms, and melts at 38-. 

Elhi/1 II thxh rjir.n ,■ , -a,/. C, H O 

This carhinol was prepared by interaction of magnesium ethvl 
bromide and «-tridecaldehyde. The required aldelivdo was pre- 
L ihk1 by he Sueur's method (for. ri!.), but the yields were poor, 
s front 2)o grams of pure a-hydroxymyristic acid onlv 02 grams 
if tlie pure aldehyde were obtained. The Grignard reaction 
ivoteetls quite smoothly, in two separate experiments the viel.ls 
rUaincd of i lie carefully fractionated carhinol being 36 and 11 
trams iruiu 48 and 11 grains respectively of the ahl.livile 
!-.ihihi-ihiilir,/le,irl,'mol boils at 163° 12 mrii.. and sets on cool 
ms to an opaque, crystalline mass, which melts at 32 . Severn v 
time grains of the pure racemic h win, tit u [Jith.ilic ester were 
it'taiued from 50 grams of the rticeiuic carbiikd. The ester ervs 
allises iroai light net ride inn, and moils a; 51- -55'. The resolution 
h the ester l,v the fractional crystallisation of the sttvehnine salt 
rau metjiy] al.'uhol proceeded with unusual rapidity. Seventy 
” fe = ral " s ,J| 'he ester and Go grams of strychnine were dissolved 
"""'tliyl alcohol (100 c.r.). After cooling! 82 grams ..{ crystals 
‘leposii,.,l, whilst, the ester ohlaiued Irom the u, other liquor 
a '' 1,1 m I'hlnroforui. After three recrvitullisatii.ti* ,-t 
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I 4 ,h t lie 'tmhnhw salt of the pure /-ester was obtained, 

T ,” s ,ii which was unaltered In' three further recryntalhsatio,*, 
melted at 103 104°, and had [a]„ - 12‘4b° in chloroform. Tl* 
obtained from the salt, crystallised from ligl,, 
petroleum, melted at 40-47°, and had [a] D - 1316° and -16 9R- 
,, eldorofonn and ethyl alcohol respectively. lEthyl-n-dodrctf. 
n „hi„ol is not volatile in a current of steam, bods at 168°/14 mm, 
sets on cooling to a hard, crystalline mass, separates from ethyl 
alcohol in Ions silky needles, melts at 45°, and has no odour, 
Eli,, /I n-Jolq/1 krtoHC, cyijoO, was prepared by the oxidation 
nf the carbiuol with chromic acid, and is slowly volatile in a 
nurent of steam. Thus purified, it is obtained in large, glistening 
plates, which melt at 38". 


E t li i/l -n trill t ci/lnirbinal, C| 6 H 34 0. 


A mixture of equal amounts of myristic arid propionic, acids 
passed over llioria heated lo 420° gave a 60 per cent,, yield « 
rtlu/l 11 -trideei/l ir lour, C, ;; li f ,0, which hoils at 1 84°/ 17 mm, an, 
crystallises from light petroleum in lustrous leaflets, fuelling at 12 s 
When reduced by sodium in boiling isonmyl alcohol, it, gave Hi, 
corresponding riii'b 1 wlucii boils at 1,6 ,16 mm., and on coniine 
sets to a hard, crystalline mass, melting at 37 — 38' . Use hi/droiic. 
phthaVe ester separates from light petroleum in clusters of silk; 
needles, and melts at ;; l- 33 . 

The resolution of the ester was carried out in the usual manner 
by the fractional crystallisation of the strychnine salt from acctont 
containing a small amount of chloroform. A mixture of tlio ester 
1 126 grams) and strychnine find grams) was dissolved in olden, 
form, which was then removed as completely as possible I;; 
distillation on a water-lmtlt, the resulting paste being quick!; 


dissolved in warm acetone. The crystals deposited from this solution 
weighed 67 grams, and were recrvstallised six times in a similar 
manner. 27 gram? of the strychnine salt, of the pure /ester being 
obtained. After recrvsitillisatinn of the products given br 
svsteinaticallv working up the mother liquors, a further quantity ot 
t lie mlre salt was obtained, the /-ester from both lots of salt amount- 
in ,r to ‘26 grams. Tin- y /-/ -/i salt of the /-ester crystallise 
from acetone in stout, glassy rods, melts at 103 — 104' and bar 


!«]„ -1TGS' : in pun 
light petroleum in 
lojp-1'3‘00 and - 
respectively. 1 E'i •/! 
ei'.rreni of steam, i! 


- chloroform. The /-ester crystallises from 
prismatic needles, melts at al and l» 
16 -17° in pure chloroform and ethyl nlcolmt 
m ctilcarhniol is not readily volatile in 1 
boils at 132 ‘/-I mm., melts at ci 1 , sepal- 1 ! 
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rum ethyl alcohol in rosettes of very slender needles, and is almost 
alourleas. 

Ethyl-n-pcn tade q/l carbinol, Cj $ H ;;S 0 . 

\ warm solution of palmitic acid (300 grams) in propionic acid 
• iLiii grains) was passed over thoria heated to 430°, and 1M grams 
(i j , i/, i/I n -ptntadccyl ketone, C^H^O, were obtained, 102 grams of 
i )Ulv palmitic acid being recovered. The ketone boils at 198°/ 
jj ni i|]., and sets on cooling to a crystalline mass, melting at 50°. 
Wlii'ii reduced in boiling utoainyl alcohol by means of sodium, the 
vurivsponrting carbiuul is formed, the yield being 70 per cent. This 
IkIIs at ‘-02°/ 13 mm., and melts at 43°. The hydrogen pht Indie 
t Kier. prepared in the usual manner, melted at 39—4 1 9 , but was 
probably not quite pure, as the solutions of the sodium salt are of 
,, s0il pv character and difficult to extract with ether. The resolution 
el ' pw ester was carried out by an analogous method to those 
dcseril'cd above. The ester (118 grams) and strychnine (80 grams) 
‘-voro dissolved in methyl alcohol, the solution concentrated, ami 
llmvt'd to remain in the ice-chest. The crop of crystals obtained 
u .]tcd ;d 84- 87°, and was recrystal Used six times from methyl 
(lcotiol. I lie final crop weighing 30 grams, and melting at 108 — 1.09". 

sirnbitiiir salt of the /-ester had [aj,, -- i2';>7° in chloroform, 
i hutlier quantify beiug obtained from a systematic working up 
L ,j (lie mother liquors (five operations), and retry stallising tlic 
vrodm-t three times from fresh solvent. From both lots of the 
salt IT"' crams of the best<r were obtained; it melts at 32 — 33 :! , 
and lias :a\ u -15'62° and -1210° in ethyl alcohol and chloroform 
respective) w \-Eth yl-Yi-pentadi cylcnrt/inol boils at 172°, 2 mm., 
iiiielts at 5f> . separates from ethyl alcohol in small, prismatic rods, 
and is odourless. 

Density Deter mmnt iuiis. 

The. following density determinations were carried out in a 
[ivkiiometer holding -1 c.e., ami are compared with water at t : 

VE(!i‘jh\- ipjl<‘itr!i i twl : at lo b , U'82lti : at jli'.i ir79] , .i; at 
S4 : , 0-TUJ7: at K*l°, l) - 74 28. 

il frttifl-n-bitidMrbinoI : at 13 , O' 82 18 ; at 30 , ov^y;, j al ( 
=U'7tio3; at 121-, U'721 j. 

at 19. 0'S23». .it i8 , at >9 , 

7618; at. 12-j , ir73 ,| 2. 

‘sEthi/l n-h< i jr.i/i, ,,,,,! pis given in Fart h. ami at 124 . t 1 7-4 St*. 

l-t’da/f-n-/.. ; al_ 12.' "> ,(l'83iO; , s i_ »7 1 ; it 9(1 , 

••'"'Hi; at Hi "a ;>;>(». 

1-/0 ,i. ,„! : J7 , u -Ti'S: at .’a* . " <( 170 . at s[ •_ 

J *^-3; at 128- . O' 7 12b. 
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\.f;th,jUvnon!,harbm U l: at 32°, 0 8233; at 61°, 0 7999; at 91°, 
0 7748 ■ at 124°, 0*7467 . 

d-Elh i/l-n-dfci/lcarbinol : at 46°, 08139; at 69°, 0 /965; at 93-, 
n-7755 - at 128°, 0'7466. 

1 -MyMemlmrbiHol: at 43°, 0 8180 ; at 80°, 0-/8S9. 
imifylvi-nndfculmrbind: at 53°, 0 8098; at 7fc°, 0'/b96; at 9S , 

11-7748; at 146-5°, 0-7354. _ 

1 Kllu/l-n-dodeci/lenrbinul : at 55°, 0 8115; at 82 , 0 (908; at 91-, 

0-7816; at 132°, 0 7518. „ „ , 

l-EtAgl-n-trid'ef/earbhol: at 67°, O'SOOO; at 90°, 0'(843; a, 

119°, 0-7611; at 153°, 0 7335. 

l-Eihyl-n-peiitiiileri/harljiiiiil : at <3°, 0 8011; at 90°, 0-7876; at 
121°, 0-7618. 


Determination ■ uj the Rot at urn Ruimrt <>/ the Curhi/iuU in Ike 
llomot/c iteu us 

Xhe determinations of the rotatory powers of the carbimds in 
the homogeneous state have been made ill jacketed tubes, 5(1 nun. 
ami 100 mm. ill length, round which a heated mineral oil was 
circulated by a pump. The temperature was carefully observed 
by a standardised thermometer placed ill the liquid under 
observation, and the general practice was to make a series of 
readings with (say) the yellow sodium light whilst the temperature 
was rising, and another series with the green mercury light whilst 
it was i'aliinm In each case similar curves were obtained for both 
wave-lengths, and no evidence was obtained that any raceniisation 
had ensued during the heatimr. The figures given below are either 
those obtained from observations in a 100 mm. tube or have been 
calculated for that length : 

*\-Ethyl pm pijlenrhinut : a D at 22-5“, — l'62°; at 58“, — 1"64“; 
at S7°, — T6S°; and at 108“, —1 72°. 

,i, at 22 y : , —1-84°; at 73 . -1'90°; at 102°, -1'94°; audit 
117“, -1-96°. 

d-Eth d-n but pi curO i n ul : a J( at 2(‘"5°, -f- 6 68“ ; at 54“, ; 6 54“ , 
at 57°, T 6-52°; at- 70°, ; 616°; at 104°, +6'34°; and at 130-, 
3-6-21°. 

a . at 2U'5°, - 7'88 ; ; at 77 ’, •: 7'54°; at 97°, +7'46“; at- lWT 
7 -10 : ; at 120'. 7 31- : and at 134°, + 7'26°. 

d-Elh : il M-,i:)nil.wi.i„„l : Op at 18°, 3-6-79°; at 23°, v 6 <6°; at 
55°, - 6 69°; at 63 : , 6'60°; at 94°, : 6'46°; at 114 , rO'JS 2 

at 160- . fJ-Jv; and at 1 G0°, -’-605°. 

u .. at 23°, 7 91 : at 42°. I 7 86° ; at 52°, 3-7-80°; at 63", 

* M'J }, iji' th iflai rhiti'A (set* J». 1941). 
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82 ° + 7 '® 0 ; at 93° + 7'62°; at 108° +7-48° ■ at 
U’U 3 , + r36°; at 133°, +7'30°; and at 145°, +7-20° 
YF.thnU-Uxylcarbinul: «„ at 19°, -610°; at 48° -612°- at 
6 U ° ; at62 “ -6-12°; at 70° -610°; at 87°’ -6 00°- at 
111 • -3-86°; at 128°, -5-74°; ami at 152°, _ 5 - 530 . 

«. at 19 °- “ 71 2°; at 45°, -7-16°; at 52°, _714°- a t 64° 
at 80°, -7-00°; at 101°, -G'90°; at 112°, ~6'84°- at 
151'. 666°; and at 149°, -6’50°. ’ 

VF.lhyl-n-hcptylcarbiiml : a„ at 21°, -5'54°; at 47°, _5'42°; 
at 72', -5 33°; at 92°, — 519°; at 100°, -514° • at 132° — 4 - 90 °- 
anil at 148°, -4'78°. 


», at 19'5 0 , -6'42°; at 63°, -6'20°; at 68 °, -6'16°- at 73° 
-612*; at 91°, - 6 ' 100°; at 96°, -5'96°; at 112°, -5-86°/at 135°' 
_ 5 04 ; and at 112-5°, -5-60°. 

Wliiilii-oclykarbiiiol: a„ at 22 °, - 5 ' 21 °; at 38°, - 517 ° ; 8t 
W, —■>•13°; at 86 °, -4'98°; at 100°, -4-90°; at 132°, _472°- 
••I 4t 145°, -4-64°. 

o at 20'5°, — 6 0J°; at 4.) , -.>'96°; at 70 ; — 5'80°, at 9.V 
■ »<■' 116*1 -3-56°; at 128', -5 54°; and It 157°’ 

- 4 - 28 °. 


IF.lh'jl-ti-nuiii/U-arbiiiul : «„ ai 29 . V , -4'8o ; at 31°, -4'76 " 
at 36 s , -4'68°; at 62°, - I'll- ; at 79°, -4-38°; ;l t 8a°, -432°; 
at. I Oi) 0 , -4-24°; at 122°, -4T2°; at 135°, -4-10°; and at 157°, 

- 4 ' 06 °. 

0,, at 30°, -5-54°; at 51 -»°, ~5'2<P; at 76°, -5'U0°; at 90°, 
-4 90=; at 112°, - 4'80°; at 137°, - T08°, and at 132°, -4'64°. 

it i'lty-n thri/lmiliinul : n,, at, 12°, - 5'0P; at 63°, -:-4'90°- at 
52°, -r 472°; at 107°, +4 04°; at 130°. : 1 56°; at 131° - 4-5(1° • 
anti at 158°, +4'38°. 

*„ At 38°, -5-90°; at 68°, r 5 00'; at 83°, -5'54°; at 102°, 
r 5'40° ; at 127°, -i-5'20°; at 150°+ j 08°; and at 168°, +5'02°. 
IFtItitl-iL-rftciilrarbiiiol : a„ at 70 ', -4'82°. 
l-Fthijl-n-(iiiileei/lcarl,inol : o D at 42°, — -4 74 ; at 53 , -4 04°; 
* *S°. -4352°; at 85°, -4-46°; at 105°, - 1'1U°; at 117°, -4'31°; 
1 138°, - 1*18°; a ud at 166°, -4 02°. 

"a At 41-', -5-49°; at 47 5° ~5'46°; at. 53°, -5'lu ; at. 7n , 
-.V29°; at, 90°, -519°; at 113°, -5 05°; at 119°, -5 04°; at 
33-, — 4 94- ; and at 144°, -4'87°. 

^■btbjli\-d M licijkarljiiiul: a u at 58°, -140 ; at 01 , -4 32 : 
***; ~ 4 "’< )0 ; 104°, -4-12°; at 131°, 1'02 : amt at 158-’. 


at 16°, -514°; at 68 °, -196°; at 
' 486 °1 “t 99°, -4'78°; at 116°, -472°; 
J0 > -762°; and at 155° -4'60°, 


75\ -4 i)'J c ; at 86°. 
al 130', - 4G4 ; ’; ai 
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VElhsMndtc'iUuvbtnol: a at 50° -*U°; at 57° -4'1 
•it 90° -3'94°; at 114°, -3'78°; and at 148 , - 3 58 . 

a at 58°, -478°; at 78°, -4’66°; at 98°, 

-•1'30°; and at 149°, -4'14°. 

1/7/7 yl-n-pt/i!a(hcylc(irbiiial ■' a n at 64 , — 

at 102°, -3'64°; at 120°, -3 08°; at 144°, 


-4-50°; at 125° 


84°; at 77°, — 3'TS- ; 
-3*50°; and at 15p 


-3’40°. 

at 61°, -4-14°; at 67°, - l'J8=; at 71°, -4-40°; at %\ 
— 4'30°' at 113°, -4'20°; at 118°, — 4'16°; at 136°, —110°; amf 
at 161°/ -3 80°. 

For the purpose of testing whether the optical rotaiun- 
dispersion Na Hg is constant over the available range „i 
temperature, new preparations of methyl-n-butyl-, -//-hexyl-, 
•H-nonyl-carbiuols, as well as of n-propylisopropylcarbinol and 
propyl-«-hexvlcarbinol have been examined. The following 
poUrimetric observations agree well with those recorded in Paris 1 
and IT. 

d-MnlJii/l-n-buti/lcarbittol : a n at 20°, t 9'0S ; at 42°, 8* (in ; 
at G4°. r Vl9°; at S0°, t 8*00°; at 9G°, -i- 7 83°; at 110°, — 7*73 : 
and at 119°, -7 G2 0 . 

u Ll at 21°, — 10*82°; at 13- . : 10*06°; at 56°, ! 9 79°; at 7ij\ 

•, 9 'J9 C ; at S0° : 9*33°: at 95° -9 - 13 c j at 105°, + 9*07°; and 


at 123°, tS-9 y. 

The values of tlie optical dispersive power calculated iron* ii;v 
smoothed curves from these figures are: at 20°, 0*844; at i 1 . 1 . 
0*848; at G0“, 0 848 ; at 80'. U*85i; at 100°, 0*851 ; and at 1 2u : , 
0*848 the mean value being 0*818. This alcohol has been prepared 
recently in larger quantities, but the authors have not been able 
to prepare material with j-MJ,, at the boiling point so high as that 
(11*3°) given in Part I the value [ M | V. * 10*9° being the highest 
obtained lately. 

d-Methyl-ii-fit i i/l cur but ol . a 1( iit 20°, SO.) 0 ; at 48°. ■ 7*54': 

at 54°. - 7 33°; at 7U° -7*13-; at 104°, -i-G*7G°; at. 110*“. 


-r G 68°; and at 1-1 2-. 6'3o . 

u, at 19°, -r9*Gl c ; at 48°, - r S*9U"; at 62°, --8*55°; at 74\ 
-8*36°; at 95°. -807°; at 120 ', 7*80°; and at 139*.)". ~ • '03". 

The values of the dispersive power calculated from these observa- 
tions are. at 20". 0*815; at 40°, 0*8-15; at 60°, 0*847; at 
0*845; at 1U0 : . u sl.5; at 120°, 0*844; and at 140°. 0*842. the 
average value being 0 845. 
d-M/ f/i'/l-n -nm> >ilciirhnn>l ; a r , at 142°, - 5*24°. 
a ,j ;ii 23'. 7\>5- ; at 15 , , 7*28°; at 57°, r 7 01 : at 705 

-6-7S'-; at 95 . i°.56 ; at 113°, T 6'-15°; at 135°, ; 6 23°; and 

at. 1.51°, 6 12°. 
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p , jtn these and previously recorded (Part I) observations, the 
,.,iii-a!ated values of the optical dispersive power are: at 20°, 
J.f'lJ; at 40°, 0-849; at 60°, 0 854; at 80°, 0 854; at 100°, 0 847; 
:1 ( 120°, 0'844; and at 140°, 0'845, the average value being 0 849. 

i! 77 a pi/l-isopropi/lcarbinol : a„ at 19°, + 17’G6°; at 31°, 

, i;-48»; at 45°, +17-18°; and at 98° +15-54°. 

„ at 19°, +20-94°; at 30°, +20'G4°; at 40°, +20-40°; at 55°, 
+ r( )8°; at 65°, + 19-74°; at 98° +18-38°; at 111°, +17-88°; 
at 110-5°) +17'46°; and at 121°, +I7'22°. These observations, 
j, j, others previously recorded, give the following values of the 
tiutieitl rotatory dispersive power: at 20°, 0844 ; at 40°, 0‘844 ; at 
,1-842; at. 80°, 0*840; at 100°, 0*843; at 120°, 0*843; and at 
HO’. 0 842, the average value being 0'843. 

; ^Qi’ropyl-A-hexylcarbinol: a„ at 18'5°, 4 17-86°. 

at 18-5°, +21-24°; at 40°, ■■ 20-60°; at 02°, +19-94°; at 
- ' IS’46°; at 112°, +17-06°; at 127°. +17-42°; and at 147°, 
The values of the optical rotatory dispersive power 
aWiited from these and previously recorded observations are: 

' 0 - 841 ; at. 40°, 0'842; at 60°. t)'810; at 80°, 0-839; at 100°, 

„i ]20°, 0-840; at 140°, 0'840; and at 10U°, 0*841, the, 
ivci-aee value being 0 840. 


I)il, nniHfl/io/l* "/ the Ifiitnlnrt/ Vm"r Iff Ah^rhtft' 
A IcohnJ. 

Oarhimh, CfI,-CH(OH |-R. 

Oi - . ,..1 



ttVi-Ut f.ik 

ill grains. 

Ii 

a,.. 


|M 

M K 1*. v i -i-i h Y 1 *avbi iio 1 

1 Ulti7 

+ l-l>' 

U'M 

■ l " • 7 7 ' 

M rtbv) * <; ■ ] v learbi nol 

l -oo n 

1 

l.V.M 

l:’. 

M * 1 1 1 v) - « - 1 »ti t v l«.*ari»im»l 

1-0471 

1 •;« 

12 7'1 

12 9.' 

Melli\i-» amvlrarhiiiol 

i am 

11’.' 

1 1 4.'. 

13 -2 S 

Mdliv!-d-lirxv!cdrl)iiiol 

1-09-2:} 

1 -07 

9 7'.’ 

1-2-73 

Mc-tlivl • li- jitvleaibinol 

11427 

l"4 

9-1't 

13*1 " 

Mi- 1 Ij v i - a » - ■ >L't v J car Ifiliol 

roi 2 «: 

'i 90 

’'■"9 

1 1 1 

)l el ji r J- fi - ii of j v J ca rbi no! 

1 0229 

ii S3 

>11 

1-2 O'. 

JMlivI-p-iiirvleai-biuol 

0\Sri94 

0<il' 

7i»4 

1 i *74 

Metliyl-.' ujjiiii-ylcaibinol . 

1-0174 

0 • 7 

• ' ;i7 

M-71 

Carbtnoh 

Cll(CH 

;,-ai(OH)-K. 


iyyPropvlmi-ibvlt'arbinol 

... O’P 

: '.I'M 

;> 3 1 

i l 7’ 

“-IVojrVl-tllvbavbilUil 

... 1 0670 

i • 7 ;• 

i ,: i" 

73 

ftiPioi'yl-4-jiiv|iYlcarbinol . . 

... <1-9942 

2 32 

23 -3 ; 

27 

f'jProi.vi-rt.i.utvlPiubiiiul .. 

... 1-0'iSH 


2. <u 

:i;'i M 

-wl’ropy \ loiirbinol .. 

... 0 9713 

2-:-s 

■ji; 

3' 21 

n -’l' r 4'y* i'-ii -xvl'*urbinol .. 

... M242 

■J 73 

24 "JS 

.'is-.-i'; 

‘''-■'Vnipyl-d-n-t ylcaibinol 

... 1 0002 

2 1'. 

2i 

39 99 

s- Troj-yl ,i 1 c y 1, a iT.iuo I .. 

... M852 

21 v ’ 

T ^ -3 4 

39-3.< 
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Determinations of the Rotatory Rower in Absolute Ethyl 
Alcohol (continued). 

Corbin ok, C.iII^*CH(OH)*R. 

Observed 
Weight taken rotation. 


KihyLn prupvkarbiii.il .... 

in grains. 

. .. 1 '042(3 

0 | ( . 

-0 12 J 

[a],. 

115* 

[U],. 

1-17 

Kihvl-/i-butykarI>iiiol 

.... 1-0070 

r0-97 

9-03 

11 17 

KtUvl-a-aiuylcaibiuol 

... 0 9791 

+ 1-09 

11-13 


Ethvl-rt-hexylciirbiiiol 

... 1-01S2 

+ 0-93 

9-63 


Klhyl-jt-hcptvlearhiii.-l 

... 0*999 5 > 

0 02 

6-21 

D’3i 

Ethyl-»-oetvIcarbiu 1 

... 1 -01 19 

- 0'05 

6-22 


Ethyl -n»nouyk'arhim>l 

... 1'1144 

-0-68 

610 

11-35 

Ethvl-?i-(lievi'."irbinol 

.. 0-9510 

- 0 04 

673 

13-4ij 

Kthyl-/i-uudci‘vlctibinol 

... 107-23 

-0-67 

6-25 

13-38 

Ethvl-a-doilf'-ylvirbitjol 

... 1 09S3 

-0-60 

5 46 

12-14 

Kill vl-yj-t rid euvlca rbinol .... 

.. 1-0101 

0-55 

5-27 

Ethyl /t-jieiitadfoyicaihinol 

... 1 0047 

-o-is 

4-78 

12 si 


D< termination of Rotatory Rower of Carbinoh, CVH 5 *CH(OK)-R 
in Benzene. 


Dextrorotatory 
Methyl-.i-jiiojivhiarliiii'il ... 

Carhinoi *, (’Ll.. 

0-'0.V.i T i 41' 

*UH(OH)*K. 

■i 17 87' 


Methyl-a-biitvlcarbiind 

1 0111 

Ml 

13-95 


Methvl-/i-auiYh-ai'liimil 

0-'9i" 

1 -3*5 

1371 


J[ e t li v 1 • u ■ hex v lea ri ii 1 1 < • 1 

1 lull 

1-37 

12-44 

1677 

Mclhvl-vt-hepi vlcai hinol . . . 

1 oouo 

ITJ 

1 1 -90 

Motli vl- ^ -oc t yloar 1 >i n ol 

ii-liflfiti 

114 

11-46 


Methyl-xjionyk-arbinol ... 

1 -0:3n:{ 

106 

10 29 

17 49 

Metlivl-M-dK'vIcarbitjol 

0'68i.' s 

0-63 

9 9 9 

Methyl-H-mnleeyliMibiiKil ... 

1 1:1 50 

0'89 

874 

17*48 

Weight Observed 
taken in rotation 
grains. a... [aj„. 

■LEthyl-nietliv!- 

(Ml,. 

Observed 
rotation 
“<*■ La],, 

!M 1 , 

carlinol 1 0632 : 150 

/- Ethvl-rt-j'i-c. 

- 14-11 

■; 10-4U 

: 1*71' ,16-09 

rjlfl 

pvlearbin.il ... 1-0350 - 0'1 9 

- 1 S3 

- 1 -57 

0-28 -270 


d ■ Ethyl - k - bu- 
tyl earl, in i.d ... 1 -<.n)92 -j- 0 9 4 

•;i«-:ji 

10 -so 

•31' 41 

i<»LtnyJ-/i-aiii vl- 

carlinol ...... 1-0190 10 1 

t 10-20 

• 13-26 



ii-Etlivl*«-h>-.\v! 

varbinol 1 -01 1 7 TOO 

+ S*-dO 

+ 13-82 

t M3 +10-85 

-mi 

'-hthvI-«-hin- 

tylearbihol ... roio4 o -SO 

- 7-67 

-12-11 

- 0-94 9-01 

11-21 

/-Lthvl-M-iiotvl- 

earbinol tj‘5>80 0"70 

7 08 

12*13 

-OS6 -S70 

- 14 W 

<- fcthvl - a - n.> - 

nylcarbiuol .. 1 *>737 

-6-71 

- 12-48 

- 0 89 - s-ff 

-1541 

i-Ethvl-n-dc-'-v.- 

hinol 0-9581 0*70 

7ol 

14-62 

-0-80 -s-35 

- 1670 

f- Ethyl -« ;in- 

uecvkarbin <j ! . 1 -f j 2 vj n ■ 7 fj 

7 -29 


-0-88 -8-56 

15*32 

1 - Ethvl - - d<j - 

<iecylcarbiiiul. 09;Vj2 0"04 

672 

- 15-32 


. jg-30 

/-Ethyl - tri • 

decylearbiitol. 10650 'j-»>8 

- 633 

-15-44 

-0-83 -779 

- 1S*SS 

/-EthyM-penu. 

deeylcarbirwl. 1-0067 -ir62 

-6-16 

-16-63 

-0‘75 - M5 

-•2012 
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Ct.'VII 2'Ae Rate of Hydration of Add Anhydride a ; 
Acetic, Propionic, Butyric, and Benzoic, 

Mv Bkrsard Howell Wilsoon and Xevil Vincent Sibcwk*. 

liie method adopted in this work is essentially that described bv 
■!ivc-tt and Sidgwiek (T., 1910, 97. 739, 1677). The rate of 
ortjiiiiioii of the acid is determined by measuring the increase of 
he electrical conductivity of a solution of the anhydride in water, 
to] this put pose it, was necessary to know the conductivities of 
he acids investigated, up to the concentration obtained from a 
saturated solution of the anhydride. The viscosities were also 
measured, and an allowance was made for this on the assumption 
Silitt Stokes' law holds for ions in solution, and lienee that the ionic 
mobilities are inversely proportional to the viscosity. 


I- — Cu/ol uef n-d ,j, Ucutifi/, anil Y'ofuot 

IVi'ii'll,. were used, one having large vertical electrodes covered 
"illi grey platinum, and the other smaller horizontal plates coated 
"ith platinum black. It- was originally intended to have grev 
platiniini in die second cell also, but with t lie smaller electrodes 
nunimum was found to he so bad in the stronger solutions 
>S to introduce an error larger than any likely to ‘result from 
adsorption by the platinum black. A Wheatstone KirehhotT roller 
™gt was used* together wdh e .Vernal induction coil. 


tt „, smn ,u !"■ gmnally twogmsiul. allium ,!, it is ..l.vi,.u> enough » | uu 

anJif f out ' xonduetivitv ima-uiements under tin ordinal v 

(RRniTMl ."ir"""-'' th " Wheats, I rhlge is p radially 

01 tl “’ bmlge wire. The change of wood in the 
httf,, '-'Tlwcnein Ul Hie sliding contact he, .-ay, OT mm. with a metre 
thatn tu ,lle W1 of potential over 0-1 ,„m. of the wire, and 

" l ”"®»viii‘e of potential between the ph.I« a > -■ 
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The dilutions were made in the cell, which was first partly filled 
with conductivity water, and then a solution of the acid of know,, 
strength added from a weight pipette. In all cases several sene s 
„f measurements were made with different original solutions. l'|, e 
water was obtained from a Hartley still, and its conductivity 
•it. °5° was from 0*8 to l'i) gemmhos. 

\t the dilute end of the conductivity curve, the water correction 
becomes verv considerable. The error may be avoided in 
measuring the velocity of hydration, if we use water of the same 
quality for the velocity experiments; but if we are to determine 
(he value of the dissociation constant, it is necessary to know h« 
the correction is to he applied. Our results indicate that fairly 
constant values of the Ostwald dissociation constant are obtained, 
even at dilutions where the correction is a large fraction cf the 
total conductivity, when the conductivity of tho water is added 
to that of the solution. At extreme dilution, however, the value 
thus obtained arc too high. The theoretical justification for addin; 
the correction is not easy to understand. If the conductivity „ 
the water is mainly due to hydrogen ion, a negative corrcctim 
would be required. " If it is due cither to sodium hydroxide Iron 
the glass, to ammonia, or to ammonium carbonate, some positiv, 
correction is necessary. A further positive correction is probably 
required at the higher dilutions, owing to adsorption by the' plates 
The method of simply adding the conductivity of the water seems 
judging by the results, to give approximately the correct** 
required. 

The densities of the solutions wore determined with pyknometeri 
of test-tube glass, of about _5 o.o. capacity, and the viscosiiiei 
with Ostwald viscometers, the water values of which were four to 
live minutes. 

In tho following tables - are given (1) the volume normality. 
(2) the specific conductivity uucorrected for water, (3) the molecular 
conductivity g, and (4) the dissociation constant K, corrected hy 
addin" the conductivity of the water, and further by multiplying 
!>v the viscosit v. 


ivsisiano r.| the biidge wire, however, i.s small in comparison with that of ait 
whole circuit — hji/luding the st-oumlary ‘'oil of the itnhictoriuiu — uf wliivii it toni> ' 
1'iit. llein.e thefjll of )>oi< utial belimn the ends of the bridge, arid thcieloie »'■ 
>ensitivctjess, varv \* iv ne.iily with tin* n-sistaiice of the bridge wire. 

In Tahh-j I— V onlv a portion «if tlo-se measurements whHi wen* ,u 
'it'lnining a im-in vduc K ur-- quoted. 
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1 . — Acetic Acid. 

KiiMbaiini’s purest acid, which had been frozen out and drained 
ij jYfim the liquid, was used. jx a was taken as 353*0. 


Table I. 


Conduct/ -city oj Acetic Acid at IS 0 .* 


\'dl. norm. 

iSp. coiul. 

Mol. cowl. 

K 10 T . 

0 002307 

0-07597 

27 i 3 

175-6 

0 004462 

0-09590 

21-78 

181-0 

0 007703 

0-12700 

16 CO 

179 0 

0 02246 

0-2187 

9-813 

178-5 

0-03470 

0-2722 

7 902 

177-8 

0 07273 

0-3910 

5-435 

175-2 

0i702 

0 5990 

3 595 

177 S 

0-4480 

0-9402 

2 224 

17s 

0-3118 

1-211 

1 -tli!!' 

17;V9 

1 -599 

1 -504 

— 

— 

2-039 

1 633 

— 

— 

4-143 

T576 

— 

— 


■ Tli*- values for an»(ic acid at 25" are "iveii liv Riv< tt am! SMgwi'-l:, lor. at., 

.]• ;s-i • nw. 

] ’ i. <co>- it i/ mnl l)rif.</ti/. : 

Vu], nonn. Density. Vis n-iiy. 

5*0658 1 -0!2s 1 7'j 12 

1-9801 1 01 G:i 1-23-ui 

this jiajier the densities ami i* 1 ^ an- leli-rrinl to water at tin- 

- ti'Ui] -i-iatu r«* as unity. 

Three series of measurements were made. In the first- and 
second, the conductivity of the water was I of geintnlios; in the 
third, l'-a gem mhos. 

The mean of 1C values of K, from 18'd O to 175‘2, is 1 78 8. Tint 
inximum divergence from t he mean is 2'0 per cent, h will he 
eeii from i lie table that, the greatest differences occur at the 
'filming <ji each series, where any error arising from diliViem-es 
it adsorption at, the electrodes of the two cells used will have tin- 
iiaxiunmi effect. 

By using this value for the dissociation constant of acetic acid, 
h'iietliev with that (ye calculated) obtained l»y H i vet t ami Sidgwick, 
we can calculate the heat oi' ionisaiion (,* for the temperature 
iMrrvitl \> 2.v : 

^25= 187 '9 
A ' , s — 17SS 

„ OM) V, I I 

"litf-.s //V".i| J:'S. 

q - I ■:w_ , i kt-. (\,l. 


1 . 1 , 
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Luudcu gives for temperatures from 10° upwards the Va] ut 
-0-675 + 0 0315 kg- Cal., hut there is such divergence between tlie 
values of different observers, obtained by different methods, dial 
p j, impossible to judge of the correctness of this result. 


2. — J'roptonic Acid. 

Kahlbaum's purest acid was distilled twice, and the fraction 
boiling at 140'!) 141 ’0° (unrorr.) was used; /i., was taken 
,pn-r, at 25°, and 319’0 at 18°. 


Tam,e IT. 


(‘iimliiriiril;/ oi I'rojiionii: Acid nl 25°. 


Vol. norm. 

Sji. riuiil. 

Mol. coiid. 

A'xlO 

D-oo^rrc 

0-1120 

16 ’50 

1-22-1 

0 01 4 -If. 

0*1 646 

11-4:3 

121-6 

0-0*26?' 1 

0-2217 

8*G34 

123-3 

0- 04 SO 2 

0*30:41 

6-297 

1 22 "2 

o osoo; 

0 *.*l9Uu 

4*901 

122-7 

(.1 * ] 4 i>*< 

0 6221 

:: -659 

123 5 

0-:J04O 

o is: 

2-309 

121-7 

0 8990 

l-0'7 


112 4 

1 CT-i 

1-1 Ml 

- 

107*5 


j„ one of the two series, conductivity of water was 0 73 genimlte; 
in the other, l'2l) gemnihos. 


1 i icon I ‘t nnti Jlconhj (it 25°. 


■1. til 'V .11. 

l)i‘h>ity. 

Viscosity. 

1 M7 

(1-0107 

1 -3642 


1 «=0S1 

1 2663 

<isu:j 

(1 -Oofii'j 

1 *1877 

0 6 4 ’.'6 

0*0oji') 

1-1241 

6-44'.; 

1 002*1 

1 "OS 62 

0 2694 

1 -0023 

1 0600 


Values in brackets were interpolated from the curve. 

The values of K are not given below 0 3G normal, as at *te 
point thev begin to fall regularly. The mean of 21 values, rangne 
from 121-1 to 123 5 . gives A' ns 122 -i, with a maximum cri-r ol 
0*9 per rent. 



iSHVniuhEs : aoCTic, PropioWc, MjtVrk), a\d bf.kzoic. HiG: 


Table III. 


Condiictiriti/ of J'mpiimlc A till at ]8°. 


v uj. norm. 

h|l. Ctunl. 

0 001164 

004094 

0 003167 

0 06884 

0-006223 

0-09819 

0 01784 

0-1674 

0-02613 

0-2056 

0-03500 

0-2347 

0-U4510 

0-2695 

0-05936 

0-3085 

0-09609 

0-3866 

0 1715 

0-5091 

0-3215 

0 6794 

0-6564 

0-9358 

0-9284 

0-9942 


Mil). fWll|:|. 

K Iff 

35-17 

135-7 

21-75 

134*4 

1;V79 

135-2 

9-416 

134-8 

7-917 

137’0 

6-751 

134-5 

6 032 

1371 

5 "259 

136-9 

4 -099 

134 7 

3 069 

134-2 

— 

134-0] 

— 

127-6] 

*" 

122-0] 


in l lie first two of the three series, conductivity of water was 
(i 70 geinmhns; in the third, l'OO gemmhos. 

^Tlie molecular conductivity at infinite dilution was taken as 

Hie mean of .>1 values of A. ranging from 137'fl ( 0 134-0 j s 
l it'.'t, with a maximum error of J -5 per cent. 


I 'tteotilt/ ami l)nisil ; i a / 180_ 


Vol. norm. 
1-817 
1-370 
0 9825 
0-6496 
0-14 f»7 
0 2591 

1 akiiitf t lie values 7f.,- 
of ionisation, 
V ■ : U ‘1W kg. Cal. 


Dhmiv. Viscufitv. 

(i-oio7) i-asai 

i-oo8i l-arstf 

1 007.9 1-]«5S 

10033 1 124! 

1-0031 1 0852 

10018 3 *or.o>; 

xlO 7 = 122*5, and A’ ]S x 10 7 - 135*8, we cr e t 
0 2 579 kg. Cal. Arrhenius wives 


-Butyric . I cirf (iiuntml). 

inSr ad,! WaS «»J Hie fraction hoili 

' 'Mu (uncorr.) was used; was taken as 397 7 


■ tstujierature at which experiment 


mg 

at 


made. 
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Taulk JV. 

Conductivity «.! ll«'!i r ' ie J r " ? - 5 °' 


0-043i ^ 
0 OtlO-J7 
A -08200 
0-101 -2 
0-1239 
0-171S 
0-2271 
0-3-210 
0-4547 
0 6122 
0 0<»f»0 


Two series: 
respectively. 


Alul. rdiiil. A x 10‘. 

42-61 130-1 

82-25 1311-3 

24-23 139*5 

20*23 1397 

1671 139 4 

12-17 1398 

<1203 138 8 

6497 140-0 

4 -oir. 139-4 

137-61 
136 0] 

and 1-20 genmilinj 


Sji. 


Vdl. norm. 
0 001020 
0 001875 
0 003115 
d-005002 
0 007417 
0-01411 
0-02467 
004987 
"■1003 
0-191 :-S 
0-2428 


conductivity of water V5G 
Viscosity mu ! Density. 


Vot. norm. Density.* ' isfnslty. 

04 ;;i l-0"17l! 1 1231 

10010" 1 0675 

O-OO'l" 1-00024 1'0156 


■ T),f values for jW .!• m-liv nr.- taken fowl l.ii leekins! {MfrA’C, 1686, a* 
Menu of 17 values of A", from II I'll to l.WS, is 13d 7. Maximum 


error, 1'0 per cent. 


H.—L’iit, "t // ,'iiilli'jn til Anhydrides. 

These measurements were carried out in the cells previously used 
for the conductivities. With tiie liquid anhydrides, a measure, i 
volume was added to the required volume of water, already warmed 
in the thermostat, and then the whole shaken violently for a short 
time, and poured into the cell. The benzoic anhydride, being solid, 
was linely powdered, shaken with water, and the liquid was sucked 
lhroudi a glass-wool filler into the cell. 

TIkT conductivity of the solution was measured from lime to 
time, and the amount of acid present determined by intei j.rilniKm 
on the conductivity curves. As before, the results were correciftt 
for viscosity, on the assumptions (./.) that the ionic velocity is 
inversely proportional to the viscosity, and (4) that the viscosity ot 
a solution of an anhvdride is equal to that of an equivalent solution 
of the corresponding acid. The latter has been shown to 1* 
approximately true for acetic anhydride. 

The results are calculated on the unimolecular formula. 


1. -Acrfir .1 it hydr ide. 

The material wa- Kahlbauiu’s anhydride free from lmm"! 'm’ ,u 
anhydride*. 
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the following table, the first column gives the (volume) 
normality of the acid at the end of the experiment; the second, 
the initial equivalent normality of the anhydride at the time, which 
w a» taken as =0 for calculating the velocity. The values of K are 
in each case the mean of more than twenty observations. The 
expression K* in the last column is explained below. 


Table VI. 


Hydration of Acetic Anhydride at 18°. 


Final norm. 

Initial norm. 

of acid. 

of anhydride. 

0 '00648 

0-00543 

0-00978 

0-00821 

0*03336 

0 02655 

0 '05152 

0-04064 

0-1054 

0 08513 

0 1743 

0-1231 

0 1 856 

0 1490 

01959 

0-1452 

0 2602 

0-2096 

0 2840 

0 2155 

0-2948 

0 2436 

0-3509 

0 2913 

0-6778 

0-4875 

0-7109 

0-5262 

1-2011 

1-0349 

2-2050 

1-9710 


K. 

K'=Kx n 9 IO„. 

0-000762 

0-000763 

742 

74 4 

759 

765 

737 

746 

716 

735 

789 

772 

745 

784 

741 

783 

723 

779 

729 

789 

735 

800 

718 

794 

663 

806 

649 

794 

591 

823 

459 

828 


For the sake of comparison, the results obtained by Rivett and 
hdgwick at 25° are given in table Vll, with the corresponding 
orrections. The first column gives the normality, the second the 


Observed 

velocity 

constant K, 

and the 

third the 

corrected 

K'~K x tf/C v . 







Table VII* 




Hydration of Aceti 

Anhydride at 25°. 




A" - 



A' - 

Normality. 

K. 

K x i) 2 /cV 

Xurnnlity 

K. 

K ■ >r i. 

0-02015 

0-001136 

0-001192 

0-4010 * 

(TOO 11 05 

0 001233 

0-03307 

1157 

1168 

0-4355 

IK-3 

1238 

0-04883 

1133 

1146 

0-5300 

1 075 

1240 

0-07575 

1137 

1 J 53 

0-6010 

1067 

1253 

0-1160 

1131 

1164 

0'67S5 

M72 

1284 

0-1670 

1148 

1202 

0-7345 

1056 

12 S 5 

0-1949 

1186 

1249 

0-7895 

1 Out' 

1281 

0-2339 

1184 

1261 

0-8995 

594 

1261 

0-2348 

1192 

1270 

0 9745 

1 002 

1298 

0-2449 

1169 

1249 

I -0255 

i»7 1 

1274 

0 3028 

1173 

1271 

1-0705 

961 

1276 

0-3425 

1130 

1240 





-ome of the earlier values are omitted iu this table, but tlwv are idvon in 
the diagram. ‘ D 
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The results arc plotted in the diagram against the final concet 
tration of the acid; and for comparison, those obtained at 25 
(R. and S.) are added. The crosses indicate the observed value 
(K x 10 5 ); the circles, the values corrected as described belov 
(TTx 1 f/C w x 10 5 ); the radius of the circle corresponds to an err® 
of 1-5 per cent. They show two peculiar phenomena: first, u 
irregularity at the dilute end, consisting of a fall as the coneentra 
tion increases from its lowest value to about Nj 10, followed by, 
rise from if 7 /]0 to about Nj 5; and secondly, a steady fall with 
increase of concentration from N /5 upwards. 

The second phenomenon may be considered first. This has tit 



« i . - : 

U u'y 1 '0 1 *£» 2'0 

final normality. 


same value — about 23 per cent, for an increase from N jb to 1‘2-V- 
at 18° and 25°. It is confirmed by the work of Orton and Jones 
(T., 1912, 101 , 1709), who measured the velocity of this reaction 
by a wholly different method, and with a much greater concentra- 
tion of acid. One influence which would cause a fall in the 
velocity constant is the fall in the concentration of the water as 
the amount of acid increases. This, however, can be allowed for, 
The real reaction is, of course, bimolecular: 

Ac,0 ; II 2 0-2Ac'0H. 

It can only be treated as unimolecular if the concentration of the 
water is taken as constant, which is not strictly the case, except at- 
extreme dilution. We can, however, assume that this remains 
sensibly constant during an experiment; that is, that the cliaii^ 
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in concentration due to the water taken un in tb„ 
negligible, since this does not exceed 2 per cent eve 
initial (equivalent) concentration of the anhvdrM ’ • Wllen the 
U therefore justified in calculating on th We 

tut the values obtained must be divided by f f ° rmuIa > 

F h. water in each experiment (that il ll! of 

nity) to give the true velocity constant, ^ ,emg taken “ S 

This correction, however, is far from sufficient +„ „ 
jbserved fall; in fact, it only amounts to about 6 f ? r tho 

increase of IN, whilst the fall is some four times as great^A 
Jactor which may explain the fall is the increase f n the " 

r tte med ; um - If We SU PP°*> that the mobilities of “o 
reacting molecular species are inversely proportional Z if 
;osi ty, then the observed values oughi U> be multiplied if the 

Znt V1SC ° ^ m ° rd6r t0 giv6 “irLc Jlct 

This conclusion may be expressed as follows: If fche rate nf 
reaction is proportional to the product of it* , rat6 ot 

luting substances, divided by the 

dx C r 

, = A x — mil' x '<• 

i V v 

Assuming that and n remain on 1 • 

[his gives on integration: 311 ex P«ime„t, 

-Ing A = A "«f„ 
t '•A-X ~~yjf ’ 

fhere .1 is the initial concentration of the anhydride = . • 

foncentration at time t. "i)unde, and x its 

The figures given in the last column of the Hid 
faluea of the observed velocity constants -on d re P re f 
lor the concentration of the Jater and for tl ^ *"■ tt,S W * y 
medium. ’ and for t!l6 viscosity of tl le 

It will be seen that the values of K< it r , 
lpwards) show a fair approximation fn T a3 ° Ut °' 13 nornial 
adoring that the correction in fl cons *ancy, especially con- 

,f 80 per cent. The mean of all tl S solutlon is upwards 

!°°1263 at 25° and 0 0008017 at Z ‘ lb ° V6 0 “ - 

io W horizontal lines on the di- ’ CSL f 1 ' rc P rcSf ‘ ,ltci1 •>'’ the 
it,Ie “gW than the val ! f ar ° iu ^ cases a 
lra «“g a straight line through H ‘"'‘Z ‘ 1,lutl0 " ' >l " ail »'d bv 
and cvtrapofat f ! ‘ h ° ValuPS of A .he slronge'r 

f value as reprLrtiiTtlT" bUt W ° ma ? 

115 anhydride for the ,, 8 ^ aj’ccilic velocity constant 

• UlrideS - T, ' a t*'**pera t ure-eoefficien ( K “T ?' ^ 
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and hence for 10°, Hit ^ P e ™ d fOT 

m hydride is 3' 58" at 25° and G' In at 18 . 

The irregularity at the dilute end of the curves is clearly real, 
and" not due to experimental error. It was observed m both seti 
of expenments-at 18° and 25°-with different samples of acj 
and anhydride, in different cells, and with a different conductivity 
curve in each case; also, as will be seen later, there are indication, 
of the same phenomenon with other anhydrides. It is, however, m 
pa6y to see how it is to be explained. A natural suggestion is that 
it is due to catalytic agents. Now our results indicate clearly that 
the' catalytic influence of hydrogen ion on the hydration of these 
anhydrides in water is negligible. In our various experiments tie 
concentration of hydrogen ion was vaned m the ratio of 8 or ) 
to 1, and, as we have shown, the increase was accompanied by an 
actual fall in the velocity constant. In the same way, Orton and 
Jones (Joe. cit.) find that" the effect of strong acids is very small .in 
aqueous solution; its greater value in non-aqueous solvents is 
presumably due to the ur.dissociatcd acid molecules. On the other 
hand, hydroxyl ion has a very great catalytic power, as was shorn 
by Orton and Jones, who argue Joe. cit., p. 1715) that our conclu- 
sion that the mechanism of hydrolysis of anhydrides must lie 
different from that of esters and amides, is incorrect. The fad, 
however, still remains that whilst the latter reactions proceed in 
aqueous solution at a rate proportional to the concentration of 
hydrogen ion, the former are very nearly, if not quite, independent 
of this, The influence of hydroxyl ion, on the other hand, seems 
to be much the same in both series of reactions, although it lias 
not been found possible to measure its effect with any accuracy 
in the case of anhydrides.* Since in aqueous solution the product 
of the concentrations of hydrogen and hydroxyl ions is constant, it 
is obviously not enough to assume that the rate of hydration is 
proportional to the concentration of hydroxyl ion, and independent 
of the hydrogen. If this were all, the rate would fall continuously 
i u . proportion to the rise of hydrogen ion, owing to the correspond- 
ing fall in the hydroxyl ion. The expression for the catalytic 
influence must be of such a form that the velocity increases vto 
C 0! , rises above H)' 7 , but does not fall, or only slightly, when C« 
falls below that value, that is, when the solution becomes acid. 
These conditions are fulfilled by an equation of the form: 

K' — a 

If we suppose that a and 0 are of the same order of magnita e, 

* In a subsequent pa],er it will he shown that the rate of hydration of canl l^ 
anhydiide is increased tty the presence oT hydroxyl ions, and rough!) in 
to the con cent! at ion of the latter. 
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( ; s obvious that when C 0B is high, the first will be negligible in 
, jr! ir, a rison with the second, and hence the velocity will be practi- 
... ji v proportional to the concentration of hydroxyl ion (hydroxyl 
tjlvsis of the ordinary kind). Where C.,,, falls below a certain 
value- the second term will become negligible, and the velocity will 
o) i, e affected by any further fall in C„„. This is what appears 
(l> happen with acetic anhydride. In alkaline solution (that is, 
when C„'i, >10" 7 ) the velocity is proportional (more or less) to the 
Imlroxyl ion; but in acid solution (C , „„<10- 7 ) it is independent 
| f ft, This view also affords a partial explanation of the irregu- 
larity observed at the dilute end of the curve. The rapid fall 
observed up to a concentration of about rV/10 may possibly be due 
to the diminution in hydroxyl ions. The rise between il'/lO and 
j-'j we do not profess to explain. 

2. — Propionic A nhydrule. 

Kahlbaum’s purest anhydride was used. It was twice distilled, 
ml the fraction boiling at 107 — 163° was employed. 

Table VIII. 


Hydration- of Propionic A nhydride at 25°. 


Final norm, 

Initial norm. 


K'~ 

of acid. 

of anhydride. 

K. 

k x t) 

0*00830 

0-006013 

0-000581 

0-000583] 

0 02448 

0-02122 

600 

607] 

0-06145 

0 05163 

605 

621 

0-07852 

0-05974 

598 

617 

01097 

0-08722 

536 

611 

0-1232 

0-1010 

594 

623 

0i510 

0-1156 

579 

619 

0-2688 

0 2300 

580 

619 



Minn 

.. 0 000620 


Table IX. 


Hydration of Propionic Anhydride at 18°. 


Final norm. 

Initial norm. 


K'rs 

of acid. 

of anhydride. 

K. 

K >• ir/'-V 

0-002668 

0-002301 

0-000407 

0 -0004071 

0 003073 

0 002573 

409 

•109] 

0-01090 

0 009227 

403 

405 

0'0l6r»2 

0 0M 05 

413 

415 

0-04342 

0-03827 

412 

418 

0-06040 

0 05115 

407 

437 

0-07250 

0-06482 

396 

408 

0'2027 

0-173 7 

383 

419 

0-1941 

0-1756 

3S9 

423 

0-19SI 

0-1759 

393 

429 

0-2400 

0-2082 

383 

425 



ileau . . 

.. 0 000419 
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As before, the last column gives the values of the velocity «* 
slant corrected for the concentration of the water and for % 
viscosity These figures show a certain tendency to rise wtfl 
increasing concentration; but the small range of concentration 
Examined (owing to the sparing solubility of this _ anhydride i„ 
water) make it difficult to draw any definite conclusions. For the 
purpose of comparison with other anhydrides it is desirable t, 
obtain a value for the velocity at infinite dilution, which should 
L. ( 1 . mean K< if the corrections are justified. 

At 25° the mean K> (excluding the first two values) is 0-0006195; 
the maximum error is 1'4 per cent. At 18° the mean (excluding 
the first three) is 0 0004191, with a maximum error of 2'8 per cent 
Th» ratio A' -K'„ is thus 1-48, and hence the temperature, 
coefficient forV is 'l 75. The “half-life” period is 8' 6" at 25° 
and 11' 58" at 18°. 


3 . — Butyric Anhydride (Normal), 

Kahlbaum’s “ puris 3 ” anhydride was twice distilled, and the 
fraction boiling at 191-194° was used. The velocity was only 
measured at 25°. 

Table X, 


Hydration of Butyric Anhydride at 25°. 



Initial norm. 


of acid. 

of anhydride. 

A. 

0-007457 

0-006757 

0-000338 

o-oiin 

0 01032 

343 

001394 

0 01225 

334 

0 03588 

0-01651 

345 


Mean.... 

.. 0 000340 


The slight solubility of the aiihydride makes it impossible to 
extend the, range of concentrations, and hence the correction ii 
too small to be worth applying. The mean value of K is 0 000310, 
corresponding with a “ half-life” period of 14' 46". 

The maximum initial concentration of the anhydride obtained 
was abont 0 017 equivalent-normal; this may be taken as appnffl- 
matelv its solubility in water at 25°. 


4. — Benzoic Anhydride .* 

Kahlbauin’s ° puriss.” was twice recrystallised from alcohol. Tit 
finely-ground solid was shaken witli water at 25°, and the sou ion 
filtered into the cell through a plug of glass-wool. 

* The measurements of the i-onductivity of benzoic acid required fa 
determinations are omitted. Giving to the very high dilutions, t m . 

absolute value, depending on the nature of the imparities in th« “ 
a ud character of the elect rudes. 
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Table XI. 

Hydration of Benzoic Anhydride at 25°. 


Final norm. Initial norm. 

of acid. of anhydride. K. 

0*0000811 0*0000779 0*000158 

6t)9 597 163 

557 532 100 

832 445 152 

442 400 155 


Mean K 0*000158. <l Half-life ” period 31'45". 

The anhydride is very sparingly soluble. The highest concen- 
ration obtained was below 0’00008 equivalent-normal, which may 
,c taken as the solubility in water at 25°. This naturally leads to 
i large experimental error. The highest conductivity measured in 
jny of tho experiments with benzoic anhydride was less than 
10 gemmhos. 


5 . — Monochloroacetic A n hydride. 

In order to test the influence of negative substituents on the 
velocity, an attempt was made to measure the rate of hydration of 
this anhydride. It was prepared by Bischoff and Walden's method 
■(/hr., 1894, 27, 2949), the acid being distilled in a vacuum with 
phosphoric oxide. The distillate solidifies to a crystalline mass, 
melting at 46°. The rate of hydration was found to be far too 
great for measurement at 18° or 25°. Some of the substance was 
placed on a glass-wool filter dipping into the cell, which stood in a 
hath of ice and water. Water cooled to 0° was rapidly drawn 
through the filter into the cell, which was shaken, and the conduc- 
tivity measured at once. The first reading was taken within half a 
minute of the time when the water first came in contact with the 
anhydride; it is scarcely possible to shorten this period, as the 
cell must be shaken to make the solution homogeneous. Under 
liese conditions there were indications of a subsequent rise of con- 
luctivity, but this did not amount to 5 per cent. If we assume, 
as an outside estimate, that 5 per cent, of the anhydride was still 
present after thirty seconds, the value of K would be 0*042 at 0°. 
At 25° the change must be at least live times as rapid, giving 
0 2 as the velocity constant, and 1*5 seconds as the 11 half-life” 
period. It thus appears that the replacement of hydrogen by 
chlorine makes the velocity constant at least one hundred and fifty 
times as large. The same substitution increases the ionisation 
Cendant nearly ninety times. 
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HYDRATION of acid anhydrides. 


Conclusion. 

The various physical constants we have determined for tb« 
acids and their anhydrides are given m the following table. 
regards the first two columns, the dens.ty and viscosity curves fa 
he acids are so nearly straight that we may assume the mere*, 
of density and of viscosity (the values for water at the saru, 
Lnerature being in both cases taken as unity) to be proportional 
to the normality. These values are also found to be practically tie 
same at 18° as at 25°. The values of the solubility of the anhy. 
drides arc only rough, being estimated from the greatest cornea, 
trations observed in each case. They are expressed in equivalent 

— be seen that the introduction of a CH 2 into the acyl 
group lowers the velocity to about a-lialf, and the introduction 
of a chlorine atom increases it more than one hundred aud fifty 
times; whilst the replacement of the methyl in acetic anhydride by 
phenyl diminishes it to an eighth. 

Table XII. 


Acetic 

Propionic 

Butyric 

Monochloroacetic ... 


(A -II /n. (j?- 1 )/"- 

O-OO.vi 0 112 

0-0060 0'193 

0-0037 0 253 


K. :5 x 10 7 . A’ 1? >; 10". 

’ 187*9 178-8 

122-5 135-8 

139-7 
15500 


Anhydrides. 


A',,,-: 10". 


Acetic 1 

Propionic 0**»20 

Butyric 0 340 

MonocMoroacetic 200 1 
Btrnzoif 0 - 158 


Tt’inp.-coeir. 

K n x 10 :l . for 10 9 . Solubility. 

0 802 1-91 2;V at 18’ 

0 419 1 75 0-2J „ 18 

_ - 0-017.V „ 25 

_ — 0 OOOO^Y „ 25 


Boeseken, Schweitzer, and van der Want have expressed the 
opinion {Vroc.. K. AM. WeUnsck Amsterdam , 1911, 14. «--) 
that a high dissociation constant necessarily implies a lngh rate 
of hydration. It is clear, however, that there is no necessary 
connexion between the two in those anhydrides (such as tta 
which we have examined) where the hydration is not mca-uia 
reversible. The results obtained with monobasic acids confirm t 
conclusions arrived at from the study of the dibasic eoinP 0 "’ 1 
(see T„ 1910, 97, 1684). The rate of hydration and the 
tion constant show a general tendency to rise and fall toget er, 
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here are exceptions to this rule; and it is clear that whilst some 
actors tend to increase both, they are not the only factors con- 
erned. A lengthening of the chain, which has little effect on the 
lisswiation, diminishes the rate of hydration; the introduction of 
he heavy phenyl group, although it causes a marked increase in 
he ionisation, still further diminishes the reaction constant; but 
, chlorine atom, which enormously increases the dissociation 
.distant with a comparatively small change in the structure and 
veiglit of the molecule, produces a correspondingly large rise in 
he rate of hydration. 

Daubexy Laboratory 
JIardalen College, Oxford. 


ZQW.—Harminc and IlarrnaUne. Part II. The 
Synthesis of iso Harman. 


Bv William Henry Perkin, jun., and Rouf.ut Robinson. 

bs Pail T of this investigation of the constitution of harniine and 
liarmaliiie (T., 1912, 101, 1775) we were able to show that these 
substances, in all probability, are derivatives of uoquinoline, and 
that their constitutions are probably represented by the formula;: 


OMe 

Olio 

/\ 

/\ 

1 | 

CH 

1 1 

s x /\/OIo 

1 1 

X ' // ' N C CH 

]j r- M II 

H 2 C s 7 C\ /CMo 

> T Nil 

Ml MI 

Harniine. 

Ilarmalinp. 


We, however, thought it desirable to obtain further evidence in 
support, of the isoquinoline structure of these substances, and. 
in the present communication, we describe synthetical experiments 
undertaken with this object in view. 0 . Fischer (Vhtm. Cniir., 
1^11, i, 957) lias shown that the met boxy-group m harinitie may 
,C ^“i'.nded hv the following series of reactions. Harniine is 
converted by the action of hydrochloric acid at 110 170° into 

U! mol the methyl group being eliminated in the usual manner, 
■ " ' fu * urm °l is heated with zinc chloride ammonia it yields 
““ !lr "' a ' 1 ,j >' 1,10 re P 1( l cement of the hydroxy- by the amino- 
l- Lastly, the amino group in amitioharman may be replaced 
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by hydrogen by the aid of the diazo-reaction, and the substance 
thus obtained has been named “harman” The problem in con- 
nexion with the constitution of harman is the same as that wind, 
we have mentioned in the case of harmine and harmaline; it j 
necessary to decide whether harman is a derivative of tsoquino- 
line or of quinoline) that is to say, whether its structure is to b e 
represented by (I) or by (II) : 


— CH 

II 

/CMe 


N NH 
( 1 .) 


I i 1— 

N NH 
(II.) 


It is clear that, if this point is definitely decided in the case 
of harman, there can no longer be any doubt as to the isoquino 
line or quinoline structure of harmine and harmaline. It seemed 
to us that this matter might best be decided by synthesising cm 
of the substances just represented, and we selected the quinoline 
derivative (II) because it was thought that its synthesis would 
probably present less difficulty than that of the isoquinoline deriv- 
ative (I). 

Substance (II) is an indole derivative, in which the benzene 
ring is replaced by quinoline, and is therefore somewhat 
similarly constituted to 2-methylindole, and the most obvious 
process for its synthesis seemed to be the application of the Emil 
Fischer indole synthesis to ace.tonc-2-quinolylhydraione, which 
should yield substance (II) according to the scheme: 


\ / \ 


Me 

CMe 
1 1 
N 


Ml 


/\/\_ 


-CH 

ii 


N Nil 


We therefore prepared acetone-2-quinolylhydrazone by the con- 
densation of acetone with 2-qiiinoIylhydrazinc, but all attempts 
to convert it into the indole derivative by heating with hydro 
chloric acid, zinc chloride, or other condensing agents were unsuc- 
cessful, hydrolysis occurring in most of the experiments. As the 
only other method of attack seemed to be to build up the substance 
of formula 1 1 from a simpler starting point, we experimented in 
this direction, and ultimately accomplished the synthesis in the 
following manner. In the first -place, o-aldehydosuccinanilie adi 
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(in. p- was prepared by condensing o-aminobenzaldeliyde 
v itb succinic anhydride in boiling xylene solution: 


CHO 

/\/ 



V« 2 -ch 2 

co-o-co 


CHO 

(Y ? I v ci vco i ,H 

\/\/ co 

NH 


The aqueous solution of the sodium salt of this anilic acid was 
then digested with weak alkali, when internal condensation took 
place with the formation of carhostijril-Z-acetic. acid (m. p, 270°), 

CH 

/\ / \>CH 2 -C0 2 H . 

\/\/ co . 

NH 


a condensation which closed the second ring of the formula. 

The acid was then converted into the methyl ester (rn. p. 175°), 
and this into the amide (m. p. 258°), which, when boiled with 
phosplioryl chloride, undergoes a remarkable reaction, which closes 
the third ring of the formula, and ehlorononsolmrman (m. p. 127°) 
is produced : 


I 


CH 


9— CH 2 

■CO /CO 

\/ / 

NIT NIT. 


-Oil 


Ainule ofcarboityril-3-acetic acid. 


N NH 

Chloronor/ffoliarmnn. 


The last step in the synthesis of rionorharman, namely, the 
replacement of the chlorine atom in chloronorisoharman by the 
methyl group, proved to be a difficult operation (compare p. 1984), 

j ClI 


\/\/\/ ccl 

N NH 


-CH 

\/\/\ /CMe 
N NH 

tw liar man. 


tat it was ultimately accomplished by adding t l, e chloro derivative 
to a solution of magnesium methyl iodide in boiling /.mamvl etln-r 

JjTSro* T a " iSeS wdl fr ° m ,netl '- vl a!ro,, ° l a " d at 

" ' a " d altllou g ] i it has properties which are, as indeed 
J. strikingly similar to those of liarman 

it fl “ : ’ d ! S cer tauily not identical with that substance, and 

*’ therefore, that barman cannot be this quinoline deriv- 
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ativc, but must have 
the formula: 


the isoquinolinc structure represented by 

/\ 


I 


CH 

1 1 

CMe 


N NH 


There can therefore he little doubt that the constitutional 
formula for harmine and harmaline suggested at the commence- 
ment of this communication do, in fact, actually represent these 
substances. 

When chloronorisoharman is digested in acetic acid solution 
with dry potassium acetate it undergoes a curious decomposition, 
and is converted into a substance melting at 235°, which is 
evidently either hydroxynori.whaiman, the lactim, or more prob- 
ably the corresponding lactam of V-aminoquinolinc-S-acttic acid: 



A series of experiments were made in the hope that this 
substance might react with magnesium methyl iodide to yield 

hydroxydihydroKolinrman, 


-CHy 

/CMe-OH 


N Nil 


from which /soharman should result by the elimination of water, 
but the process did not take place under the conditions we 
employed. 

During the course of these experiments it was thought that it 
would be interesting to reduce chloronomoharman, and thus to 
obtain 'norisoharman or 1 2-quin indole* the parent substance of 
Soharman, and this was found to be a much more difficult matter 



\/ \/ 

N NH 


than we had anticipated, since most of the usual reducing agents 
failed to produce the desired result, but ultimately we were able 
to bring about the reduction by using tin and hydrochloric acid 

* For an explanation of the nomenclature of this substance, see 1., 1^2,101, 
1737. 
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jtt tlje ordinary temperature under the conditions described on 

p. 1983._ 

Yl-Quinindole appears to be the first representative of this class 
of substance; it melts at 85°, and is a strong base, which yields 
readily soluble and stable salts. It has little similarity to its 
2 -methyl derivative (isoharman), which melts at a much higher 
temperature (215 ), is much less soluble in organic solvents, and 
yields salts which are also much less soluble than those of 12-quin- 
indole. 

It docs not often happen that the mere substitution of hydrogen 
by methyl produces such a striking modification in the properties 
of the parent substance. 


Experimental. 

1- iutl’ylqitiwlone, 2 -Ghloroquinohne, and 2-Qmnahjlhydnnine. 

1 - ilelhylquinolone has already been prepared from carbostyril 
by methylation in methyl-alcoholic solution with methyl iodide in 
the presence of sodium hydroxide (Friedliiuder and Muller, Ber., 
1887 , 20, 2009 ), and by the oxidation of quinoline methiodide with 
potassium ferricyanide (Decker, J. pr. Chem., 1893, [ii], 47 , 31; 
compare also Ostermayer, Ber., 1885, 18, 091, and Bernthsen and 
Hess, ibid., 37); also by the action of potassium hydroxide un 

2- iodoquinoline methiodide (Roser, Amuilcn, 1894, 282, 377), but 
we have found that a more convenient method of preparation than 
any of these is the following. Methyl sulphate (50 grams) is 
gradually added to quinoline (50 grams), the vigorous reaction 
being controlled by cooling with water; the solid product is 
dissolved m water, mixed with a solution of f res lily -roc ryst-al lised 
potassium ferricyanide (300 grams), and the whole made up to 
2590 c.c, with water and transferred to a bottle. A considerable 
quantity of ether is poured in, and then potassium hydroxide 
(10 per cent.) added in small quantities at a time until the liquid 
is strongly alkaline, the whole being well shaken after each 
addition. The bottle is then shaken for ten minutes on the 
machine, the colourless ethereal solution separated, washed, dried 
over anhydrous potassium carbonate, and evaporated, when a solid 
resulue of nearly pure l-methylquiiio!one is obtained, the yield 

migOD grams, or 90 per cent, of that theoretically possible. 

he substance may be purified by recrystallisa'tioi, from light 
P from which it separates in needles melting at 74 J and 

a pleasant aromatic odour. 

2- ch conversion of l-uietliylqmnoloue into 

lJU " 10 " le ’ a llliul £ e which takes place with the elimination 
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of the methyl group, has been described by 0. Fischer (lire, 1898, 
31 612) who heated mcthylquinolone with a mixture of phosphorus 
pentachioride and phosphoryl chloride for eight hours at 130-140= 
but we find that a higher temperature is necessary. 1-Methyl, 
quinolone (54 grams) is heated with phosphorus pentachioride 
(100 grams) and phosphoryl chloride (50 grains) for nine hours in 
an oil-bath kept at 175°. The hydrochloride of methylquinolone, 
which separates at first as a solid, soon liquefies, and the homo 
geneous liquid is distilled until the phosphoryl chloride has passed 
over and the excess of pentachioride commences to sublime; the 
residue is then carefully decomposed by water, excess of potassium 
hydroxide is added, and the whole distilled in steam. The distillate 
is extracted with ether, the ethereal solution dried over solid 
potassium hydroxide, evaporated, and the chloroquinoline distilled, 
when it passes over at 268°/ 744 mm., crystallises, and melts at 38°, 
the yield being 85 — 90 per cent, of that theoretically possible, 


2-Quinolylhydratine , 


/\/\ 


JnU-NH, 


This substance was first prepared by Marckwald and Meyer 
(tier., 1900, 33 , 1885), who obtained it, together with 2-hvdrazo- 
quinoline, by heating 2-chloroquinoline with a large excess of 
hydrazine hydrate at 140° for six hours in sealed tubes. As vs 
required considerable quantities of this substance, we endeavoured 
to improve this troublesome method of preparation, and find that 
2-quinolylhydrazine is produced almost quantitatively when a 
mixture of 2-chloroquinoline (12 grams) and hydrazine hydrate 
(50 grams) is boiled in a flask with a ground-in condenser on the 
sand-bath for an hour. The orange-yellow liquid is distilled under 
diminished pressure until the excess of hydrazine hydrate has been 
recovered, the residue mixed with hob water, when the hydrazine 
soon separates in orange crystals, and after one crystallisation 
from benzene melts at 142—143°. The yield is 11 grams, and the 
substance is quite free from 2-hydrazoquinoline. 

Aceton4-%quimlylhydrazotu \ C 9 lI c N'NH*NICMe 2 . — In order to 
prepare this substance, 2-quinolylhydrazine is dissolved in excess 
of acetone, and, after remaining for five minutes, water is care- 
fully added, and the whole well rubbed with a glass rod, but 
crystallisation is much facilitated by the addition of a crystal from 
a previous operation. The solid mass is collected and recrystallised 
from light petroleum (1>. p. 50 — 60°), from which the substance 
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aratee in stout, pale yellow, prismatic needles, which melt at 
qOO with slight previous softening : 

01177 g ave0 * 3138 C0 2 0 0712 H 2 0. C=72'7; H -6 7. 

0 1171 v 21'2 c.c. N 2 at 16° and 756 rmn. N=21'l. 

C 0 H 13 N 3 requires C=72'4; H-6'5; N-21'1 per cent. 
Experiments made with the object of converting this substance 
u to w'obarJJjaii (compare p. 1974) by heating with zinc chloride 
according to Emil Fischer's method, were unsuccessful, since, 
although the conditions were greatly varied, the only product 
vhich could be isolated was the zinc chloride double salt of 
uinolylhyd razine - Acid reagents, such as sulphuric acid or con- 
centrated aqueous hydrochloric or hydrobromic acids, 6 imply hydro- 
se the substance to acetone and quinolylhydrazine without any 
’internal condensation taking place, but the cause of the failure is 
Istill being investigated. 


o- iUe-hytlosuccinanilic Acid , CHO-CjHj-NH’COCHs’CHj'COoH. 


Tie best conditions for the preparation of this substance seem 
to be the following. Pure succinic anhydride (20 grams) is 
dissolved in carefully dried, boiling xylene (200 c.c.), the lamp 
removed, and then o-aminobenzaldehyde (24 grams) * added all at 
once. The liquid boils, and, on keeping, soon clouds, and deposits 
a nearly colourless, syrupy layer, which solidifies overnight, and 
crystals also separate in quantity from the xylene solution. The 
xylene is decanted, the crystals washed with benzene, and recrystal- 
jlised from methyl ethyl ketone, from which the anilic acid separates 
'in ernste of glistening prisms. The xylene solution, after concen- 
tration under diminished pressure, yields a further small quantity 
oi the same substance, the total yield being about 80 per cent, of 
that theoretically possible : 

81483 gave 0-3252 CO. and 0 0688 H,0. C = 59'8; H = 51. 

0 1334 „ 0-2927 CO, „ 0 0622 11 , 0 . C=597; H = 5'2. 

0 1429 „ 8 0 c.c. N, at 13° and 747 mm. N = 6 o. 

(yi n 0 4 N requires C=59'7; H = 50; N = 6'3 per cent. 
o-.lUtht/dosnccinainlic acid melts at 114 — 115°, aud dissolves 
ealily In most organic solvents; it is sparingly soluble in cold, 
™t dissolves somewhat in boiling water, and separates on cooling 
t!1 ' on V< glistening, colourless needles. 


oi t si j-n-j-iu-atioi 1 of o-ainiLubcn/diHL-lij.le, by the miik-iion of (Miitroixiiz- 
'iOtV're"' 11 ' ftn,|US sn, l’’ ,ate “ml ammonia, sc FrieJlamh-i {Her., leSa, 15, 
Letii- fv F: " c lue greatly iudehU-d to the Kailwrrke vonnals MrUer, 

r * “"“"S ,or generously supplying us with all the .•-tiitrch. nsald. iiv.ie 

|'«1>wv4 for this investigation. 
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CH 

, „ r /V ch 2 .co 2 h . 

Ciirbosti/ril-Z-neetic Acul, C 6 n 4 I 

\/tU 

NH 


The formation of this substance from o-aldehydosuccinanilic acid 
by internal condensation takes place under the influence of small 
quantities of alkali, but even when special conditions are observed 
the yield may vary greatly, and sometimes hydrolysis of the anife 
acid may occur to so large an extent that only very small quantities 
of the carbostyrilaeetic acid are produced. The following two 
processes have been employed with success in the preparation of 
this substance. 

I. Succinanilic acid (o grams), which must be quite pure, is 
dissolved in water (100 c.c.) and sodinm carbonate (2*5 grams), 
the solution gradually heated to boiling in a reflux apparatus, and 
then boiled for four hours. The product is mixed whilst still hot 
witli excess of hydrochloric acid, and allowed to remain for twenty 
four hours, when a sandy, crystalline precipitate (3’5 grams) of 
crude, carbostyrilaeetic acid separates. 

II. Pure succinanilic acid (5 grains) is dissolved in water 
(150 c.c.) and a slight excess of sodium carbonate; 1 c.c. of a DO per 
cent, solution of sodium hydroxide is then added, and the solution 
heated to boiling in a reflux apparatus for two hours. The hot 
product is acidified, the precipitate (3 5 grams) of crude carte 
slyrilacetic acid collected, washed with dilute hydrochloric acid, 
and drained on porous porcelain. 

The crude acid is best purified by dissolving in the minimum 
quantity of glacial acetic acid, in which it is sparingly soluble, 
filtering, and then adding half the volume of boiling water, when 
the pure substance separates as a sandy powder, which, under the 
microscope, is seen to consist of small prisms: 

0'1281 gave 0 3050 C0 2 and 0'0530 H 2 0. C=64'9; H=4'0. 

0'1411 „ 8 5 c.c. X 2 at 14° and 756 mm. N = 7 0. 

CjjHjCkjX requires C = 65'0; II=4'4; N = 6'9 per cent. 

Carbostyril-Z-ucctic acid melts and decomposes at about 
268 — 270°, and is very sparingly soluble in alcohol, acetone, chloro- 
form, or toluene; it is almost insoluble iu cold water, and very 
sparingly so on boiling, and separates on cooling as a sandy mass 
of quite colourless crystals. 

The methyl ester, C 1(l f [ H ON*CO,Me, is obtained in almost- quanti- 
tative yield by boiling the acid (5 grams) with methyl alcohol 
(100 c.c.) and sulphuric acid (10 c.c.), the acid gradually pa^es 



harmine and harmaline. part ii. 


1981 


into solution, and, after boiling for three hours in a reflux 
apparatus on the steam-bath, the solution is allowed to cool, when 
it becomes filled with a mass of needles of the methyl ester, and 
a considerable further quantity is precipitated by dilution ’ with 
two volumes of water. The whole is collected, washed with water, 
drained on porous porcelain, and recrystallised from methyl 
alcohol : 

0 1435 gave 0'3485 C0 2 and 0 0671 H 2 0. C=66'2; II=5'2 
C 12 H n 0 3 N requires C=663; H=51 per cent. 

Methyl carboslyril-Z-acetate melts at 175°, is readily soluble 
in toiling alcohol or acetone, and crystallises well from both these 
solvents; it is also readily soluble in hot chloroform or toluene, but 
sparingly so in light petroleum. ’ 

i'be amide, C J0 H 8 ON-CO-NH 2 , may be prepared by heatiue the 
methyl ester with a large excess of saturated aqueous ammonia in 
a sealed tube in the steam-bath for three hours, the whole being 
then thoroughly shaken and the heating continued for a further 
six hours. The colourless, granular, crystalline cake is collected 
ground up, washed well with water, and the residual, almost puro 
amide crystallised from dilute acetic acid : 


01231 gave 0-2969 C0 2 and 0 0591 IL,0. C = G5’7 ; H = 5'3. 
0-1440 „ 13-7 c.c. Nj at 14° and 748 mm. N = 13'9. 

ChHjjO^ requires C ■•.hVll; H-4'9; N=-13'8 per cent. 

Carbostyril-3-acetamide melts at about 258°, and decomposes 
ivith evolution of gas at 265—270°; it is very sparingly soluble in 
alcohol, acetone, or toluene, and in cold acetic acid, but it dissolves 
readily in boiling acetic acid, and the solution, diluted with three 
volumes of water, gradually deposits the pure amide in groups of 
microscopic needles. The ammoniacal filtrate from the preparation 
of the amide yields, after boiling away the ammonia and acidifying 
a crystalline precipitate of pure carbostyriI-3-acetic acid 


Chlorononsoharman, 


CH 

\/\ 

CC1 


N Nil 


iti ; ce t " n , Ce . 1 \ 0fttained “ quantitatively when carbo- 
,2 3 f 18 “ With P^osphoryl chloride. The amide 

tat lube L Tea f pll0S P h ° r ^ chlorid « (5 «.), is heated in a 
dissolves with tl ° a SUlphuri ° acid bath - "hen it gradually 
« 8u c and sha ! eV ° lut, .° u of hydrogen chloride. After keeping 
Vo L . “t. il,akl " S Ul ‘ ld 311 has dissolved, the temperature if 
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gradually raised, and most of the excess of pliosplioryl chlorid, 
distilled out of the test-tube. The dark brown residue is then 
stirred with water and ice, when a yellow, caseous precipit* 
separates, which is collected, washed well, drained on poro M 
porcelain, and recrystallised from dilute acetic acid : 

01341 gave 0'3204 C0 2 and 0'0437 H,0. C = 65’l; H=3 ll. 

0 1492 „ 0-1054 AgCl. Cl = 17-5. 

0 1245 „ 151 c.c. N 2 at 17° and 753 mm. N = 14 0. 
O n H,N.,Cl requires C=651; H-3'5; N = 13'8; Cl=17 5 per cent, 
"cMorononsoharman melts at 128° to a pale yellow liquid with s 
green fluorescence. It is readily soluble in boiling alcohol, acetous 
chloroform, or benzene, very sparingly so in light petroleum, and 
separates from a mixture of the latter with benzene in character- 
istic, lemon-yellow stars; from dilute acetic acid it crystallises in 
pale yellow leaflets. It dissolves in sulphuric acid, yielding « 
almost colourless solution, and in concentrated hydrochloric acid 
with the formation of a salt which is dissociated by water. Wien 
a trace is dissolved in boiling quinoline, the solution has an intense 
green fluorescence very similar to that of fluorescein. It dissolves 
in dilute methyl-alcoholic potassium hydroxide, and, on warming, 
a deep crimson solution is produced, but on shaking with air the 
colour disappears; if water is added to the crimson solution it 
becomes green, and gradually deposits a crystalline precipitate, 

The T.ut'l'im (or I.uftim ) of 2-. I iniimiiuinoUne-i-nn Hr Aril. 

CH, 

ni . 


N Nil 

This substance is produced when rliloroiiori«diariuaii (5 grams), 
dissolved in glaci d acetic acid (3d c.c.;, is boiled with dry potassium 
acetate (10 grainsi; pot is-ium chloride is gradually deposited, and 
after two hours, dilution with water causes the lactam to separate 
as a n.ailv colourless precipitate. This is collected, washed well 
and lei rv-talli-.'d from dilute acetic acid, from which it separates 
in linani -yellow, prismatic needles: 


OTIiiS gav- <r3S.i4 I’O, and 0 0*3)1 III). C 71 
0 1015 .. ir.llil:.’ CO, ,. *H)002 II.O. C <2 
*>1293 .. 1 0 .5 C.c. N. at 10' J and 732 mm. N 
(,' n II.< )N , requires (' i 1 i : II t'3; N 15 
The hir'itrn of 2 umo.fepiiNohuc-3-aee/ie arid me 
■ siiaringlv .'Ol tilde in the usual organic solvents, y 


C; 11 = 4-4. 

1; 11=4-5. 

- 14 7. 

2 per cent. 

Its at 23o°, a"* 1 
ling solutions 
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lieh have a pale green fluorescence. When the solution in 30 per 
at. sulphuric acid is boiled, hydrolysis occurs, and, on ad ling 
■ter, a substance separates, which melts at about 268°, is readily 
uble in dilute sodium carbonate, and is therefore’ doubtless 
rbostyril-3-acefcic acid. 


Norisoharwan(-l2-quinindole), ■ 


CH 

/CH ■ 

N Nil 

The difficulty experienced in reducing chloronorisoharman to 
irisoharman has been referred to in the introduction (p. 1976), 
id the change was ultimately brought about under the following 
nditiona. 

[The chloro-derivative (II grams) is ground to a thin paste with 
incentrated hydrochloric acid (100 c.c.) ; granulated tin 

0 grams) is then added in small quantities at a time, and the 
hole repeatedly shaken, when, after about a week, almost the 
hole of the substance will have dissolved. The tin salt, which will 
ive separated in small quantity, is brought into solution bv adding 

1 equal volume of water and heating on the steam-bath • the 
tole is then filtered, and set aside in the ice chest to crystallise 
is tin salt is then collected, washed, dissolved in hot water and 
composed by hydrogen sulphide. 

Alter filtering, the filtrate is evaporated to a small bulk, made 
rongly alkaline with ammonia, when an oil separates, winch’ imme- 
ately crystallises, and a further quantity is obtained from the 
other liquor by the addition of excess of sodium hydroxide The 
bsUuce is coHected and recrystallise, 1 from light petroleum 
• p. 60 -iQ ), m which norisoharman is sparingly soluble in the 
Id, and from which it separates in colourless, wii/t,.,, 
oups of needles : 

0-0902 gave 0-2584 CO., an 1 0 - 0 - 10 C H O (• 

0 1002 „ 0-2379 CO, „ 0-0437 I I.O. C 78 3; 

0103< fo ] ox . n, at 15 o rllld - !3 inm _ x 

W, requires C-TSo; 11 I S; X U ;- 7 

vesrM '''^ t m 

es in much boiling water, ami 


i, atherv 


4-8. 


parates 


0,1 coolin g in nodular 


"roups ot needle*. 


The pfatin 

o v 2 
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\ if p+rji separates, on the addition of plating 
Monde, (C j; H,oN^s s i -> u cf the hydrochloride, as , 

- *** - «• 

volummom, P ^ muc]l boi Hng -water, and separate., ot 

* “ a glistening, pale yellow powder, counting of * 

*-*"*-* 

II -2 4; Pt=26 2 per «* 
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iso Uurmm pMethym-quimndok), , ^1 

N NH 


The first attempts to prepare this substance were by the action, 
of zinc, methvl on chloronorisoharman, but, although a variety of | 
conditions were employed, the results were always unsuccessful, ' 
and this is the more remarkable since chloronorfscdiarman it 
rcadilv soluble ill zinc methyl. In one experiment this substais 
trains), dissolved in zinc methyl (o grams), was heated ini 
sealed tube in the steam-bath; the solution became brown, anil 
brown film formed on the side of the tube. 

After an hour the zinc methyl was boiled away, and the residtit 
treated with dilute hydrochloric acid, but no base separated ima 
the tillered solution oil the addition of ammonia. The actions 
magnesium methyl iodide in ethereal solution proved also to Is 
mi-ULccessful, probably on account of the sparing solubility « 
chloronuri'mliarman in tint solvent, but ultimately, hv employ® 
inoamvl ether instead of ordinary ether, we succeeded in obtaining 
small quantil i-.* of m. barman. 

Magnesium (1 granm, covered with pure /.--•minyl ether, « 
mixed with methyl iodide (21 grams; and gently healed to it* 
the reaction, and. when tins slackened, the whole was heated le 


t).,,! Mi g. and then ehioroiiori-'diarman (o grams; added nil at once. 
Uu 1 ii g, the liquid soon clouds, ami, alter two hours, the product 
was decomposed by water, the isoamyl ether remov.d by distihs- 
Hi the residue mixed with excess of dilute liyclrocblonc 

an. I ami a c .m-iderahle amount of tar removed hv nitration. Tit 
tilt rat 

OH til»* iil.n ftUi'j nmi **•'»•“ «•<•••, - 

over I .i.-.inm carbonate, evaporated to a small hmk. 

I * (,i v j hro^U) 

keeping, nearly pure ..-.barman ( 0'2 gram) w-par.^^ ^ 


wa, mado strongly alkaline with ammonia, and l ' str ® ct 
machine witii much etlu-r; the ethereal solution was ne 


i rv-iauine 


This was dissolved in dilute hydroch 


Iitii.-rf. 
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Itered from a trace of insoluble, brown impurity, reprecipitated by 
Ikali, and recrystallised from methyl alcohol : 

O'lOlOgave 0'2914 C0 2 and 0'0527 11,0. C = 78 7; H = 5'8 

0 0984 „ 0 2843 C0 2 „ 0'0522 H 2 0. 0 = 78-9; 11=5-9' 

0 1052 „ 14-3 c.c. N z at 16° and 752 mm. N = 15'7. 

C K n l0 N, requires 0= 79 1; H=5"o; hi — 1 ,t 4 per cent. 

isoJfarman is readily soluble in hot methyl alcohol, and separates 
n slowly cooling in almost colourless leaflets. It melts at 
13—215°, and, when heated in email quantities in a test-tube it 
jblimes almost without decomposition. The solution in sulphuric 
eid exhibits a bluish-violet fluorescence. The salts are highly 
rystalline, and much less soluble than those of nomoharman - the 
ydrochloride crystallises readily from water in slender, yellow 
eedles, aiid the mercnrichloride. in long needles. The piernte. is 
Mringly soluble in most solvents, but mav be crystallised from 
(ethyl ethyl ketone, from which it separates in yellowish-green 
eedles, which darken above 240°, and melt and decompose at 
bout 253°. The properties of fsoharman are therefore strikingly 
milar to those of barman, which also sublimes, is readily soluble 

1 alcohol, and dissolves in sulphuric acid to a bluish-violet 
uorescent solution. Harman melts, however, at 230°, and appears 
the more soluble in water than ttoharman. 


Moreover, aqueous solutions of the salts of barman exhibit a blue 
porescence, whereas the corresponding salts of iVdiarman do not 
jPP ear to fluoresce. It is therefore clear that barman and 
kliarman are different substances. 

HVe wish to state that much of the expense of this investigation 
ras defrayed by a grant from the Research Fund of the Royal 
^ciety. and to express our thanks to Prof. \V. R. Dunstan for 
fndly obtaining a supply of the seeds of nm ; 

P Messrs. Burroughs, Wellcome, and Co. tor undertaking tire 
ist r action of the alkaloids. 


The Universities of Oxford and Mas'u'fmh 
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ClIATTAWAY AND BAXTER: THE ACTION OP 


COX The Action of Nitrogen Iodide on Methyl 
Ketones. 

By Frederick Daniel Chattavay and Robert Reginald B.m Ei 

Ketones containing a methyl group react very readily w j t i, 
nitrogen iodide, iodoform, ammonia, an acid, and an amide beir; 
produced. In these reactions the methyl group appears first to (j 
completely substituted by iodine, a tri-iodomethyl ketone bein? 
formed, which in presence of the ammonia simultaneously set hit 
is hydrolysed to iodoform and an acid, a similar reaction bctweai 
the substituted ketone and ammonia leading to the formation « 
iodoform and an amide. 

The reactions may he formulated thus: 

R-CO-C.tr, + NHj-NIs =R-CO-CI 3 + 2NH,. 
R-C0-CI,+H,0 + =R-COoH + CHIj. 

R-CO-CIj + NH 3 =R-CO-NH. 2 + CHI 3 . 


Interaction of Nitrogen Iodide and Acetophenone. 

To a quantity of nitrogen iodide suspended in a dilute aqueous 
solution of ammonia an excess of acetophenone was added, and tl« 
mixture vigorously shaken for some hours. The nitrogen Mis 
gradually disappeared, and the excess of acetophenone, togetlie 
with the solid product of the action, collected into brown, semi- 
crystalline lumps. The aqueous layer, having been filtered of 
through several wetted fi'ter papers, was extracted with ether, and 
the residue after the first extraction, having been made acid will 
dilute sulphuric acid, was again extracted with ether, The 
ethereal extracts were evaporated, and the white solid residues 
recrystallised from alcohol. The compound extracted from tie 
alkaline liquid proved to he benzamide, ami the extract from ill 
acidified residue, benzoic acid. The semi-solid lumps were separated 
by a filter pump into a crystalline solid and a heavy brown 
oil. The solid proved to bo iodoform, which was obtained quite 
pure bv one crystallisation from alcohol. The oil consisted 01 
acetophenone, together with a small quantity of some compound 
containing a large percentage of iodine, possibly tho uudecomp®! 
tri-iocloacetophenone which must tie formed during the reaction 
it was, however, obtained in too small an amount to admit 
isolation. The reaction probably takes place first by the coin' 
menl of hydrogen atoms of the methyl group by iodine, thus 
CIL-CO-C.IT. + NH-pNI, = Ctj-CO-C c H, + ‘iNH 3 - 
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The intermediate product then reacts with water, thus: 

ci 3 -coc 6 n 5 + ii,o = chi, + c 6 h 5 -co 2 h, 

11(1 to a smaller extent with ammonia, thus : 

ci 3 -co-c 0 h g + N n, = chi 3 + c 6 h 5 -cO'NH 2 . 

Interaction of Nitrogen Iodide and Acetone. 

Xhe action of acetone on nitrogen iodide is very striking, since 
he hlack compound in the course of a few minutes is apparently 
ransformed into a bright yellow one. Nitrogen iodide, obtained 
n a state of fine division by adding a solution of iodine mono- 
hloride in hydrochloric acid to strong ammonia, was suspended in 
dilute solution of ammonia (20 c.c. of concentrated ammonia in 
100 c.c. of water), and about its own weight of acetone added, 
[lie flask was shaken at intervals for about fifteen minutes until 
he black nitrogen iodide had completely disappeared, and its place 
lad been taken by a yellow solid, which proved to be iodoform, 
[he solution was boiled, to expel the excess of acetone and of 
immonia, and lead oxide was added to the hot. liquid until lead 
odide was no longer formed. After cooling, the lead iodide was 
altered off, and the filtrate made slightly acid with dilute sulphuric 
icid. After removing a little lead sulphate, the liquid was distilled, 
vlien acetic acid was found in the distillate. 

The course of the reaction is undoubtedly similar to that which 
:akes place with acetophenone, but here t he acetamide, which 
notably is formed in small quantity, cannot he isolated. 

Preparation of Iodoform. 

The method of preparing iodoform ordinarily used in the labora- 
tory, that is, adding iodine to a warm solution of an alkaline 
(ai'bonate containing ethyl alcohol or acetone, is not at all satis- 
factory. The yield of iodoform never reaches more than about 
me sixth of the weight of iodine used, and may ho much less. Part 
if the iodine lost can, it is true, be recovered from the alkaline 
mother liquor after separation of the iodoform, although when 
marking on a small scale the amount, thus obtained is seldom worth 
the time and trouble involved. 

The interaction of nitrogen iodide and acetone above described 
affords a means of increasing at least fourfold the yield of iodoform 
t m „ a ( ®' vcn < l llan % °f incline. By the following procedure about 
iodofor ' S ° f *' le * 0< ^ ne usc<4 can 1,6 obtained in the form of 

A ™* t,ire of 40 cc - °f concentrated hydrochloric acid and 4 c.c. 
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of concentrated nitric acid is gently warmed in an open dish, and 
10 grams of finely powdered iodine are gradually added. When 
the c 0 lid iodine has disappeared, tiie mixture is boiled gently f 0[ 
five minutes, more hydrochloric acid being added to keep up the 
bulk as the liquid evaporates. No appreciable amount of vapom 
of iodine monochloride should be given off. 

Eighty c.c. of concentrated aqueous ammonia are poured over not 
less than 200 grams of crushed ice, the mixture is cooled in , 
freezing machine, and the cooled solution of iodine monochlorid( 
is added drop by drop, stirring vigorously during the addition. 
The nitrogen iodide, separated by a filter-pump and washed 
several times with concentrated ammonia, is, while still moist and 
perfectly safe to handle, transferred to a beaker and stirred to a 
paste with about 20 c.c. of concentrated aqueous ammonia. Tej 
c.c. of acetone are then immediately added, and the mixture is 
left, without cooling, until the black nitrogen iodide disappears 
and a yellow paste of iodoform takes its place. This generalh 
occurs in about five minutes, the temperature of the liquid rising 
to about to 0 . Water is added, the iodoform washed once or twice 
by decantation, and dissolved in boiling alcohol; usually abend 
80—100 c.c. of alcohol are needed. A clear, yellow solution is 
thus obtained, from which, on cooling, 7 — 8 grams of pure iodoform 
separate in yellow, hexagonal plates. A further 1—2 grams d 
iodoform can he obtained by adding water to the alcoholic mother 
liquor. 

t’sivaRsiTT Chemical l.Ar.orATOnv, 

OxroiU'. 


COX].— Researches on the Constitution of Phjx- 
dii/mine. Part III. The Formation of Suhsti- 
stuted Indoles from m-i-Xi/lidine, and the Reduction 
of i-Ndro-\>-tolylacryltc Acid. 

By Arthur Henry Sal way. 

In continuation of the author’s previous investigations (T.. 191-j 
101. 978 ; 103, 351} on physostigmine (eserine), ^rae 

synthetic experiments have been conducted with the object of 
obtaining a further insight into the constitution of the alkaloid 
Although these experiments have not resulted in the synthesis of 
the desired compounds, and are of no value for the solution of the 
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roblem under consideration, they are not entirely devoid of 
ilerest, and it is therefore proposed to place them on record, and 
. describe the characters of the new compounds which have been 
repared. 

It, has recently been shown by Madelung (Ber., 1912, 45, 1128, 
511) that o-toluidides, C e Hj<[j^ can be converted into 

udole derivatives, C (; II. 1 < C|''|| I >C'H, by heating with dry sodium 

ithoxidc. By applying such a reaction to acyl derivatives of 

E l-xylidine it was thought that substituted 5-methyIindoles might 
obtained, and a suitable choice of the acyl radicle would enable 
e to prepare compounds of service in helping to elucidate the 
Constitution of physostigmine. Consequently it was necessary, in 
[he first place, to ascertain whether the simplest xylidides could 
|>e converted by the above method into indole derivatives, and 
Accordingly aceto-m.-4-xylidide (I) was investigated in this direc- 
tion, when a good yield of 2 : 5-dimethylindole (II) was obtained : 


Met' 'Me 
l ;NH-COMe 


-> 


Me 


OH 

;nh 


>CMo 


(I.) (IT.) 

Unfortunately, the reaction was not generally applicable to other 
lerivalives of m-4-xylidine, since the compound of chief interest to 
he author, namely, 2:4 -ari/h/hvcrinamic acid (III), suffers disrup- 
;ion under the influence of dry sodium etlioxide, and the principal 
iroduct of the reaction was 0-2 : 4-xylylpropionic acid (IV): 

Me Me 


Me/ ^Nn-CO'Cn 2 -CH 2 -CO s H 


Med 


>ch 2 -ch 2 -co 2 h 


(III.) 


(IV.) 


The second part of this investigation arose out of an attempt to 
nepaie 0-3 nitro-p-tolylpropionic acid (VII). For this purpose 
B-toln aldehyde was first nitrated, and the resulting m-nitro-p-tolu- 
ildehyde (V) converted into 3-nitro-p tolylacrylic acid (VI) ; it was 
hen assumed that the latter would yield the required compound 
)n reduction, according to the following scheme : 

lle \ )CH0 -> Me/ /cHX'H-COjU -> 

No s NO, 

(V '> (VI.) 


Me/ )(.'H s -CH 2 -CO.,II 

NOj 


(VII.) 
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It was observed, however, that the nitro-group of 3-nitro-p-tohy 
acrylic acid (VI) was more readily attacked by reducing agents 
than the cinnamyl residue, so that the first product of the reactio, 


was not a substituted propionic acid (VII), but 3-amino p-fri, 
acrylic acid (VIII), which by further reduction then became con 
verted into p-3-amiuo p-tah/lpropionic acid (IX) : 

Vhich-ovh 

./ 


Me 


\_ 

NO, 



sCh:ch-co,h 


(VI.) 


(VIII.) 


> 


M <T ^CH 2 -CH a .(J0 i l( 
NH" 

(IX.) 


Under no condition of reduction investigated by the author saj 
it possible to reduce the 3-nitro-p-tolyIacrylic acid (VI) without 
affecting the nitro-group. 


Experimental. 

I. Preparation of 2:5-Dimcthylmdole from mA-Xylidinc. 

In order to ascertain whether m-4-xylidine could be converted 
into 2:5-diniethyliudole, a quantity of the former was acetylated 
and the resulting acetyl derivative (m. p. 129°; b. p. 170°/ 10 mm,) 
heated for a short time at 250—300° with an equal weight of drv 
sodium ethoxide in the absence of air. After the vigorous reaction 
which ensued had subsided, water was added, and the mixture 
distilled in a current of steam. The first portion of the distillate 
contained xylidine, but subsequently a solid compound began to 
pass over into the receiver. This was collected separately, and 
purified by crystallisation from a mixture of benzene and light 
petroleum, when glistening leaflets melting at 114° were obtained 
(Found, C — S2'7( II = 7’7. C 1 „H ]I N requires C=82'8; H-7'6pcr 
cent.). This substance readily gave the pine-shaving colour reaction 
typical of indoles, and was evidently identical with 2 : o-dimethvl- 
indole (compare Raschcn, Annalen, 1887, 239 , 227). The yield of 
the latter amounted to 40 per cent, of the acetoxylidide employed 
in the reaction. 


'2-A-Xyhjlsuccinamic Acid (III, p. 1989). 

For the preparation of this compound six parts of w-4-xvlidir.e 
were added to a solution of five parts of succinic anhydride in hot 
chloroform, and the mixture allowed to cool. In a very short time 
colourless, slender needles of the succinamic acid were deposited, 
the yield amounting to 80 per cent, of the theoretical. The sub- 
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s f Alice was collected and purified by crystallisation from chloro- 
form, when it was found to sinter at 160° and to become com- 
pletely melted at 164°: 

0 0965 gave 0-2299 C0 2 and 0'0614 B 2 0. C=65’0; H = 71. 

0-1063 required for neutralisation 4'85 c.c. iF/10-KOH. Neutral- 
isation Value = 256. 

C,JIijO s N requires C = 65'2; II=6'8 per cent. Neutralisation 
Value=254. 

2 : i-Xylylsuccinamic acid is readily soluble in alcohol, but only 
moderately so in chloroform, benzene, or hot water. Its methyl 
ester, prepared by heating the substance for about fifteen minutes * 
with methyl alcohol saturated with hydrogen chloride, crystallises 
from a mixture of benzene and light petroleum in colourless needles 
melting at 107°. 

Found: C=66'7; H = 7'2. 

Ci S H 17 O s N requires C = 66’4; H = 7'2 per cent. 


Action of Sodium Ethoxide on 2-A-Xylyhuccinamic Acid. 
Formation of )3 2 : i-Xylylrpropionic Acid. 


The object of this experiment was to ascertain whether 2 : 4-xylyl- 
snccmamic acid could ho converted into an indole derivative accord- 
ing to the following scheme: 


Mef 


Mo 

"\ 


\_/ 


NH-CO-CH,-CH/CO,H 


,-CH 


Me/ /Nil/ 


Vi-r 


Fifty grams of the acid, in convenient portions of 10 grams each, 
were added to an equal weight of sodium ethoxide in a capacious 
flask, and the mixture heated for a short time (fifteen minutes) at 
a temperature of about 300° in the absence of air. The dark- 
coloured solid thus obtained was digested with water, and the 
alkaline mixture extracted with ether, which removed some xylidine 
and a small quantity (3 grams) of a neutral oil. The alkaline 
lquid was next filtered from some insoluble resin, and then 
acidified with dilute hydrochloric acid, when a considerable quantity 
« acidic substance was precipitated. The mixture was extracted 
, elher ’ t,1( “ Aureal solution being washed, dried, and the 
» vent removed. The residue thus obtained was found to contain 
aege proportion of unchanged 2 : 4-xylylsuccinainic acid, which 


lhiS r "" ,fP ,, - v,lrol .vsH with the formation of 
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wa« separated from the other acids present by treatment with colij 
chloroform (2 : 4-xylylsuccinamic acid is almost insoluble in this 
solvent), and filtering the mixture. The filtrate, on evaporation 
yielded a residue, which slowly crystallised. The crystalline sub- 
stance was separated from some oily matter by drying on a pore® 
tile, and was then recrystallised from dilute alcohol, when colour, 
less needles, melting at 106°, were obtained. (Found, C = 74'3 
H = 7'9. CrjIIjjO.. requires C=--74'2; H = 7’9 per cent.) 

From the analysis and properties of the above acid there can 
no doubt that it is identical with 0-2 : 4 xylylpropionic acid («*. 
pare Gattermann, Annajrn, 1906, 347 , 347). 

The neutral oil, which had been formed in the above reaction as 
already described, distilled at- 150 — 200°/15 mm., and was evidently 
a mixture. It gave a scarlet coloration in contact with a pijj 
shaving which had previously been moistened with concentrated 
hydrochloric acid, and therefore contained some compound of an 
indolic character. The yield of this material was, however too 
small to enable it to be further investigated. 

It is evident from the results of the above experiment that 
sodium ethoxide at a high temperature effects the disruption of 
2 : 4-xylylsuccinamic acid with the formation of 0-2 : 4-xylylpropionic 
acid, and no appreciable quantity of a substituted indole is 
produced. 


2:i-X y hjhucdmmiiir, C c H,Me.,'Nn-CO-CH 2 < CH,'CO‘NH i ,. 

This substance was prepared by the addition of concentrated 
aqueous ammonia to an alcoholic solution of methyl 2 : 4-xvlvl- 
snccinamate. In a short time the acid amide was deposited from 
the liquid in glistening leaflets, which melted at 203° and were 
pure. The compound was also obtained directly from M-xvlvl- 
euccinamic acid by heating the latter for a short time with meth'vl 
alcohol containing hydrogen chloride, and then adding to tie 
mixture an excess of concentrated aqueous ammonia, when the 
amide was precipitated in almost a pure condition. The yield of 
pure substance amounted to SO -90 per cent, of the acid employed 
in the reaction : 


0T503 gave 0'3598 CO, and 0 0987 H,0. C=65 3; H = 7 I 
C,.H lc O,K 2 requires C = 65 o ; If 7 3 per cent. 

2 -4--y ybilmmnamuU is readily soluble in alcohol, but only 
sparingly so m benzene, ethyl acetate, or water. It is also soluble 
m concentrated hydrochloric acid, but is reprecipitatcd from this 
solution on the addition of water. When the substance is heated 
With aqueous potassium hydroxide, ammonia is rapidly evolved, 
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ivith the formation of 2 : 4-xylylsuccinamic acid, which is further 
resolved, on prolonged heating with the alkali, into xylidine and 
succinic acid. 

An attempt was made to convert the above amide into an indole 
derivative by heating with sodium ethoxide in a manner similar 
to that described in connexion wiLh 2 : 4 xylylsuecinamic acid, but 
without success, since the only compounds that could be isolated 
from the reaction mixture were xylidine and 2 : 4-xylylsuccinamic 
acid. 

IT. Reduction of Z-X itro-p-t ohjlacrylic Acid (VI, p. 1989). 

The 3-nitro-p-tolylacrylic acid required for these experiments was 
prepared from p-tolualdehyde in the manner already described by 
Hanzlik and Bianchi (Her., 1899, 32 , 1288, 2285). In order to 
ascertain, in the first place, whether reduction could be effected 
by means of sodium amalgam, 800 grams of the latter (4 per cent. 
Xa) were added in small quantities, with continuous mechanical 
stirring, to a solution of the acid in dilute sodium hydroxide. 
After the amalgam had been completely decomposed, the alkaline 
liquid was filtered, then acidified, and the acidic substance, which 
was precipitated, was collected. The greater part of the latter was 
found to consist of unchanged material, but a small quantity of 
all indefinite acid of high melting point was isolated, which 
appeared to be formed from the original acid by polymerisation 
under the influence or the alkali, ho evidence was obtained of the 
formation of any B-3-nitro-p-tolylpropionic acid (VII, p. 1989) in 
the reaction. ' ‘ 

Z-Ammo-y-tolylacrylic Acid (VIII, p. 1990). 

„ This compound was obtained as the first reduction product of 
3-mtra-p-tolylaerylic acid when the latter was heated for a short 
lime at 100° with an excess of hydriodic acid (D T7) and red 
phosphorus. As soon as the vigorous initial reaction had subsided, 
water was added, and the mixture filtered to remove the red phos- 
phorus. The filtrate, on concentration, yielded well-formed crystals 
Jiydnodidc, which were collected and dissolved in a "little 
", a Ac l ueous sodium carbonate was then cautiously added to 
tat?° ' t! 1011 ’ " lleuthe amin °-acid was deposited as a yellow precipi- 
■ It was purified by crystallisation from alcohol, and thus 
a "’ e ln lem °n-yelIow, elongated needles, melting at 184° • 

0-0984 gave 0-2443 CO, and 0 0518 H 2 o' C = 67’7; H = 6‘2. 

CJI„0,N requires C=678; H = 6'2 per cent. 

“ eV ' deilt from the abwe analysis that the cinnamyl residue 
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has remained intact daring the reduction, whilst the nitro-grouj 
has been converted into an amino-group with the formation of 
3 -amino-p-tolylacrylic acid. 

3 .4 mino-p-tolylacrylic acid is very sparingly soluble in chloro 
form, ether, or benzene, and moderately so in hot water or lot 
alcohol. It separates from Ihe latter solvents, on cooling, in well- 
formed needles. It possesses both acid and basic properties, and is 
converted by further reduction into the following compound. 


$-Z-Amino-’p-tohjl propionic Acid (IX, p. 1990). 

This compound was prepared by heating 3-nitro-p-toly]acryli c 
acid for two hours with ten parts of hydriodic acid (D 17) and 
one part of red phosphorus. Water was then added to the reaction 
product, the mixture subsequently filtered, and the filtrate concen- 
trated to a small volume, when colourless crystals of a hydriodide 
were deposited. These were collected, dissolved in a little water, 
and the free amino-acid was then precipitated by the addition of 
the requisite quantity of sodium carbonate. The substance was 
purified by crystallisation from dilute alcohol, when it was obtains! 
in stellar aggregates of colourless needles, melting at 142 — 143°: 
0-0952 gave 0-2340 C0 2 and 0’0650 H„0. C = 67’0; H=7'6. 

Cu,H 13 0 2 N requires C-67 0; H = 7'3 per cent. 

/3-3-.I miiio-p-tolylproyionic acid is readily soluble in alcohol or 
hot water, but only sparingly so in ether, chloroform, or benzene. 
Its diacetyl derivative, N Ac/C l -H,Me , CH 2 , CH,’00 2 H, prepared by 
heating the amino-acid with acetic anhydride for a few hours, and 
then pouring the mixture into water, crystallises from the latter 
solvent in glistening leaflets, which sinter at 122° and melt at 
about 160°: 

0-0872 gave 0’2044 C0 2 and 0 0507 H 2 0. C = 63'9; H = 6'5. 

C] 4 Hj, 0 4 N requires C — 63"9 ; II — 6"5 per cent. 

The monoacetyl derivative, NHAc , C 6 H 3 Me , CH 2 , CII 2 , C0»fl, 
obtained by dissolving the diacetyl compound in hot dilute (A r /10) 
hydrochloric acid, and allowing the solution to cool, crystallises in 
colourless, .slender needles, melting at 200°. It can also be 
prepared by heating the amino-acid, for a few minutes only, with 
acetic anhydride: 

0 1028 gave 0-2459 CO„ and 0 0628 H, 2 0. C-65'2; H = G'8. 

CjzHuOjN requires C = 65'2; H — 6*8 per cent. 

The ethyl, ester of /1-3-a.mino-p-toIy I propionic acid, 
NH 2 -CJI 3 Me-CH 2 -CH 2 -C0 2 Et, 

prepared from the acid by treatment with hot alcohol in the 



the ACTION OF^ CHLORINE ON M-IODOANIL 1 NE, ETC. 1995 

reduce of hydrogen chloride, is a liquid which distils at 208°/ 
j mm., and possesses a pleasant, nut-like odour : 

0 1008 gave 0-2564 C0 2 and 0'0758 H 2 0. C=69’4; H = 84. 

C 12 H 17 0 2 N requires C=G9'6; 1I = 8'2 per cent. 

The above-described ester yields a hydrochloride, 

CO 2 Et-CH 2 -CH 2 -C 0 H 3 Me-NH 2 ,HCl, 

c lik’li crystallises from a mixture of ether and alcohol in small, 
•olomiess prisms, melting at 115 — 117 °. 

The Wellcome Chemical Research Laboratories 
London, E. 0. 


CXH. The Action of Chlorine on m-Iodoanilinc and 
on m-Bromoaniline. 

By Hamilton McCombie and Pekcv James Ward. 

[he marked influence of tho presence of a hydroxyl group in the 
leitzene nucleus on the tervalency of the iodine atom, which has 
leeii studied by Brazier and McCombie (T., 1912, 101, 94S) and 
>>' Ki »g “d McCombie (this vol., p. 220), led’ the ’authors to 
onsider the influence which other groups (especially such as possess 
onsiderahle partial valency) exert on the iodine atom, and the 
irst group which was selected for this purpose was the amino- 
;roup. 

The action of chlorine on aromatic iodo-compounds which contain 
lie amino-group seems to have been studied ouly very slightly 
i\ lllgerodt and Simonis (Ber., 1906, 39, 273) found that 4-iodo- 
H-toluidiiie (Me = l), when rcted on hy chlorine in chloroform 
elution, yielded a very unstable iododichloride, together with other 
uglier chlorination products. Ilofmann ( Annalen , 1848, 67 , 65) 
Meed that p-iodoaniline with chlorine gave 2:4- 6-trich’loro- 
. , V 7 readil ^ This re ’ ult been confirmed by the authors, 

’ ' aTC ,° mid that *» od °iiniline docs not yield an iododichloride 
any solvent, even when the solution is cooled in a freezing 

M L T ‘ S n ateJ immediatel y- T,le only statement 
^hth authors have been able to find with reference to the 

Zander ™ 90 T ^ 8 " tl 

v ’’ 4068), who considered that they had 

f i0d0d : C],, ^ de - °" ^ Corine “do a 
1 (lark red nowder r ■ ? tlue > these experimenters obtained 
P which, they state, decomposed rapidly, yielding 
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■I product they were unable to analyse. By treatment with sodi^ 
hydroxide, m-iodoaniline was regenerated, from which fact tht T 
concluded’ that the original substance was an lododichloride. j, 
seems probable from our work that these chemists had in ^ 
hands merely an impure specimen of m-iodoanilme hydrochloric. 

When a 3 per cent, solution of m-iodoaniline in glacial acei 
acid was subjected to the action of chlorine at the ordinary fc* 
perature, a quantitative yield of 2 : 4 : 6-trichloro-3-iodoanili ne ^ 
obtained’. On no occasion was the formation of an iododichlori* 
observed. If concentrated acetic acid solutions were employ,: 
some iodine was liberated, and a considerable quantity of „h <4 
aniline hydrochloride was deposited. When carbou tetrachloride 
and chloroform were employed as solvents, it was impossible (, 
prepare much of the chlorination product, owing to the precipitate 
of the hydrochloride of the original iodoaniline. 

The constitution of 2: 4: 6-trichloro-3 iodoaniline was established 
by heating the substance on a water-bath witli excess of alcoholic 
ethyl nitrite and a little concentrated hydrochloric acid. By this 
means the amino-group was replaced by hydrogen, and there 
resulted 2 : 4 : G-tricliloroiodobeuzene (Jackson and Gazzolo, 
Chan. J ., 1890, 22, 52; Hantzsch, Her., 1897, 30, 2354). 

Analogous compounds to 2:4: 6-trichloro-3-iodoaniline, produced 
by the chlorination of m iodoaniline in this way, are obtained It 
the chlorination of the corresponding cliloro- and bromo-compomi 
(see lleilstein and KurbatolT, Annalar, 1877, 196, 236; Orton and 
Keed, T„ 1907, 91, 1552). 

Some interesting examples of the influence of substituents on the 
course of a reaction were encountered in dealing with 2:4: 6-tri- 
cliloro-3-iodoauiline. Tt. was found that no hydrochloride to 
produced by saturating an alcoholic solution with hydrogen chloride. 
Benzoylatiou in the presence of sodium hydroxide was willire 
effect on the compound, hut in the presence of pyridine the reaction 
proceeded quite smoothly. In this respect the behaviour is very 
similar to that of the halogen substituted phenols prepared k 
Brazier and ilcCombie (Joe. nl .). Orton and Reed (/or. of! 
obtained some unexpected results when acctylating 2:1: 6-tri- 
chloro-3-bromoaniline. When this substance was heated with acetic 
anhydride lor several hours, a diacetyl derivative was obtained 
When, however, the acetylation was conducted by warming tie 
compound with acetyl chloride in a sealed tube, the monoaceiyl 
derivative was produced. Similar results have been obtained at 
the case of 2:1: 6-trichloro-3-iodoaniline. 

When m iodoaniline is converted into acyl derivatives, the partial 
valency of the amino group is neutralised to a certain extent, and 



ON M-IODOANILINE AND ON JI-BROMOAN1L1NE 199? 


j| ie5e acyl derivatives show tendencies for the iodine to become 
jervaleut- In these cases iododichlorides are produced, but they 
pi'ive to he very unstable. Willgerodt and Wikander ( loc . cit.) 

described the chlorination of m-iodoacetanilide in an ice-cold 
chloroform solution, and state that an iododicliloride was formed, 
but the figures they obtained in the analysis of this compound 
were very high. On repeating this work, the authors have found 
an iododichloride was precipitated, hut that it was very 
unstable, and decomposed with evolution of hydrogen chloride. 
When chlorine was passed into a hot glacial acetic acid solution of 
m-iodoacetanilide, 2:4: 6-trichloro-3-iodoacetanilide was obtained. 
The constitution of this compound was confirmed by its identity 
with the substance produced on acetylating 2:4: 6-trichloro-3-iodo- 


aniline. 

Somewhat similar results were obtained iu dealing with the 
benzoyl derivative of m-iodoaniline. In a cold solution an unstable 
iododichloride was produced, whilst in a warm solution benzoyl- 
o . l-dichloro-5-iodoaniline resulted. 

ft, at ordinary room temperature, chlorine is passed into an 
arctic acid solution of m-iodoaniline for several hours, the 
2: 1: 6-trichloro-5-iodoaniline, which is at first precipitated, dis- 
appears slowly, and a clear, yellow liquid is obtained, which 
deposits a quantity of ammonium chloride. When the acetic acid 
is removed, there is obtained a crystalline substance mixed with a 
dark red oil. This crystalline substance, on further examination, 
is found to be 2 : 2 : 3 : 4 : 4 : 6-hexacMoru-5-io(li>-± 5 -cyclohexenone, 


cci s<c{^L ( cc!>co. 


This same compound may he obtained also by chlorinating a 
suspension of m-iodoaniline hydrochloride in acetic acid or by 
chlorinating m-iodoaniline in acetic acid at the temperature of the 
water-bath. It is interesting to notice that in the formation of the 
compound the action of the chlorine has been to remove the amino- 
grnup, but the iodine atom is left untouched. Considering that 
in the case of p-iodoa inline the first action of chlorine, even in a 
cold solution, is to displace the iodine, it is readily seen that the 
position of the iodine atom in the aniline molecule is of great 
importance in relation to the strength of its union to the carbon 
atom. 


The constitution to be assigned to this ultimate chlorination 
product of m-iodoaniline is based on the following experimental 
hets: (1) Analyses show that there arc six chlorine atoms and one 
rndiue. As the compound is produced by the chlorination of 
-■ 1: G-trichloro-3-iodoaniline, there must be chlorine atoms in 


vot,. cm. 


6 Q 
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position 2, 4, and 6, and an iodine atom in position 3. Furtl ler 
there must be one double bond in the molecule. (2) The compound 
when heated with concentrated sulphuric acid oil the water-bath' 
yielded 2:3: 6-trichloro-5-iodo-p-benzoquinone (II). (3) The ^ 

stance liberated iodine from potassium iodide, with the format^, 
of 2:4: 6-tricbloro-3-iodophenol (I), and the reaction was f 0 t, n j 
to proceed according to the following equation : 

C c HOCl c I + 4KI = C 6 HCl s I'OK + 3KC1 + 21,, 

From this reaction it follows that there must be a hydroge, 
atom in the molecule of the substance, and this hydrogen atom 
must be in the meta position with respect to the iodine atom. 

(4) 2:3:4: 6 Tetrachloro 5-iodopIienol (III) was produced bv 
boiling the substance with potassium acetate in the presence oi 
acetic acid. From this reaction it follows that there must be s 
chlorine atom in position 3, as well as a hydrogen atom. t \ 
summary of these reactions is given in the accompanying diagram; 


Cl I 

ho/ )ci 

cl - 


m <cci7mc^ xi - C 0 <K>“ 


cn,-co,i; 

4 

Cl _I 

no; /oi 
<X ci 
(in.) 


(ii.) 


2: 2: 3: 4 : 4: 6-lIexachloro-5-bro]no-A 5 -cyc/oliexenone, 


co< 


CC1-— OBr 
CC1„.CHCT 


’5>cci„ 


was obtained in exactly the same way by the chlorination of 
m-bromoaniline, and its rearrangements with the same reagents as 
are employed for the iodo-compound show that it is constituted 
similarly to that substance. Thus, this bromo-compound, when 
acted on by concentrated sulphuric acid, yielded 2:3: 6-tricliloro- 
5-brotno-p-benzoquinone; with potassium iodide there resulted 
2:4: 6-trichloro-3-bromopheiiol, ar.d treatment with potassium 
acetate in presence of acetic acid resulted in the formation oi 
2:3:4: 6'tetrachloro-5-bromophenol. 

It is interesting to note, also, that very similar results were 
obtained by Zincke and Shaum (Brr., 1894, 27, 548) by the actios 
of chlorine on m-chloroaniline. 


These chemists obtained two products in this reaction, 
namely, 2: 3: 4:4: 5: 6: 6-heptachloro - A 2 - cyc/ohexenone and 
2:2:3:4:5:6: 6-heptachloro-A 3 ryefohexenone, 
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Experimental. 

The i«-iodoaniline used in these experiments was prepared from 
feiitroaniline according to the method described by Baeyer (Her., 
pjpj 38, 2761), but this method was modified in the second stage 
i te reaction, namely, tho conversion of the m-iodonitrobenzene 
imo m-iodoaniline. This reduction was effected by Baeyer in the 
presence of methylated spirit, and it was found that after 
neutralisation and steam distillation, considerable quantities of 
i„-iodoaniline were dissolved in the methylated spirit, and could 
not. ho recovered by dilution with water. Our modification con- 
sisted in distilling off the methylated spirit before neutralising tile 
solution. 


in -Iodoimiline Hydrochloride , C c H 4 I-NH 2 ,HC1. 

This compound was prepared by passing a stream of dry 
hvdrogcu chloride into a solution of m-iodoaniline in ethyl alcohol, 
jiust of the solvent was then allowed to evaporate, and the hydro- 
chloride was obtained in large, white leaflets, which melted at 260° : 

01000 gave 0 1488 AgCI + Agl. 

C 6 H c NI,HC 1 requires AgCl + Agl = D'1481. 

A suspension of m-iodoaniline hydrochloride in glacial acetic 
acid was chlorinated for about an hour. The hydrochloride 
gradually disappeared, hydrogen chloride was evolved, and the 
solution was found to contain 2:3: 3 : 4 : 4 : G-hexachloro-5-iodo- 
AVycMiexenoue, melting at 104°. 

Action of Chlorine on m -IodoacetnniUde : Preparation, of 
2:4: 5-Trichloro-Z-iodoacetanilide. 

in-Iodoacetanilide, which was prepared by heating m-iodoaniline 
with acetic anhydride and a drop of acetyl chloride, was dissolved 
ill glacial acetic acid, and the solution heated to the boiling point. 
A stream of chlorine was passed through tho solution, and, when 
the evolution of hydrogen chloride had ceased, the liquid was 
concentrated to a small bulk. The white crystals which appeared 
"ere separated and recrystallised from a mixture of acetic acid and 
water, when they consisted of short needles, melting at 204° : 

0 0941 gave 01715 AgCl + Agl. 

CglljONOy requires AgCl + Agl = 01718. 

-■ 4- $-Trichloro-3dodoacetanilide. is moderately soluble in acetic 
ai1 or light petroleum, very soluble in ethyl alcohol, and only 
sparingly so iu acetone. } 


6 q 2 
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ttuizoyl-mnodonniliiic, CgH^I’NHBz. 

Tliis compound was prepared by benzoylatiou iu presence 0 ( 
sodium hydroxide. When recrystallised twice from methylated 
spirit, it separated in slender, white needles, melting at 156—15;-.. 

OlftOO gave 0 0719 Agl. I=38'85. 

CyimONI requires I — 39 32 per cent. 

Action of Ohiorine on Benioyl-ir-iodoamUne: Preparation of 
Bcnzoyl-l : i-dichiaro-b-iodoaniUnc, 

On passing chlorine into a solution of benzoyl-m-iodoaniline it 
glacial acetic acid, an unstable iododichloride was at first precipi- 
tated. On boiling the solution, this unstable compound dissolved 
and the passage of chlorine through the hot solution was continued 
The solution was concentrated, and the short, white needles which 
appeared were separated and recrystallised from a mixture oi 
glacial acetic acid and water, when the product was found to melt 
at 142°: 

0-0708 gave 0 0932 AgCl + Agl. 

C| 3 H b ONCU requires AgCl + Agl=0'0943. 

Action of Chlorine on m-Iotlomiilinc : Preparation of 
2:4: G-Jh ic/iioro-Z-iodoaniline. 

Ten grams of powdered m-iodoamline were dissolved iu 350 c.c. 
of glacial acetic arid, and a stream of chlorine was led into the 
solution. After a few minutes the liquid became dark green, then 
the colour changed to pale yellow, and fine, white crystals begun 
to separate, accompanied by a rapid evolution of hydrogen chloride. 
The solution was then cooled, and the contents of the beaker were 
found to be almost solid. The crystals were separated, and lie 
liquid subjected to the further action of chlorine, which process 
was continued until uo more solid separated. The crude solid ns 
washed with dilute sodium carbonate solution, and was found io 
weigh 12—13 grams, ft was recrystallised from methyl alcohol, 
and separated in short, slender needles, melting at 88°: 

0 1380 gave 0-2837 AgCl+Agl. 

CjIIjXCIjI requires AgCl + AgI=0'2847. 

2:4: o-Trichlon-'i-totloaniliiic is sparingly soluble in acetic acid, 
“ethyl alcohol, or light petroleum, and readily so in ethyl alcohol 
or acetone. The crystals assume a pink tinge after being kept fa 
a short period. When subjected to the action of chlorine for a 
long time at the ordinary temperature or a shorter time 
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q, the teinperaturo of the water-bath, this compound yields 

; ; ■< : 3 : 4 : 4 : 6-hexachloro-5-iodo-A 5 -cyrZohexenone. 2:4: 6-Tri- 

hlciro-3-iodoaniline was boiled on the water-bath with an excess 
,1 alcoholic ethyl nitrite and a little concentrated hydrochloric 
u -id; the alcohol was distilled off, and the residue was recrystallised 
’t-oiii a mixture of glacial acetic acid and water, when a compound 
netting at 55° was obtained. This substance proved to be 
;■ -\ : 6-tricliloroiodobenzene, previously described by Jackson and 
Jaizolo (loc. cil.) and by Ilantzsch {loc. c',t.). This reaction estab- 
jshes the constitution of this chlorination product of m-iodoaniline. 


Benzoyl - 2 : 4 : 6-trichloro-3-iodoaniline. 

It was found that 2:4: 6-trichloro-3-iodoaniline could not be 
converted into the benzoyl derivative by the action of benzoyl 
chloride in the presence of sodium hydroxide, so that recourse was 
had to the pyridine method of henzoylatiou. 

One gram of 2 : 4 : 6-trichloro-3-iodoaniline was dissolved in 
pyridine, and 0'5 gram of (Hire benzoyl chloride was added care- 
fully. The solution was allowed to remain overnight, and was 
then poured into dilute hydrochloric acid. After several hours 
the precipitated product solidified, and, after separation, was washed 
with warm methyl alcohol, in which it is only sparingly soluble; 
after three recrystallisations from ethyl alcohol the. benzoyl 
derivative was obtained in glistening, white lea dels, which melted 
at 223°: 

0-0910 gave 0T4O8 AgCl + Agl. 

C, ;s II ; ONC 1 3 I requires AgCl + Agl = 0'142(). 

Jinttnytrll :4 :&-tricliIoro-Z-io(foatiiline is only sparingly soluble in 
acetone, hut is moderately so in acetic acid ; it. is quite insoluble 
in benzene. 

Vreyemition of 2:4: G-Tricl/!»ro-3-indoaret/ti/ilif/e from 
2:4: 6-Trichloro o-ioitoiniiliiic. 

This compound was prepared by heating 2:4: G-trichloro 3-iodo- 
amlme with an excess of acetyl chloride in a scaled tube on the 
"atcr-bath. After being heated for fifteen minutes the tube was 
opened, the excess of acetyl chloride removed in a current of air. 
and the residue when recrystallised from a mixture of acetic acid 
and water proved identical with the product obtained by the 
chlorination of ra-iodoacetanilide. 
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/ „ Tfnt Solution of m-IodoanUine : Preparation «/ 
^okcxenon, 

Ten grams of m-iodoanilinc were dissolved in 360 c*. of glacial 
J acid, the solution was warmed for a few minute. .on a water- 
S and a stream of chlorine was passed through the solut,,. 
After \ short time hydrogen chloride was evolved readily, 
white crvstals of ammonium ehlonde were deposited. When tl,e 
proceeded for about two hours, the evolution of 
hydrogen chloride had practically ceased, and the solution was the,, 
y g . *„ ( i rvll( . ss The residue was washed with water to 
remove^the ammonium chloride produced in the reaction, and there 
resulted about 18 grams of a crude ody product with an odou, 
strongly resembling that of camphor. Tins product when re- 
crystallised from glacial acetic acid, separated m large, transparent 
prisms, which melted at 104° : 

01023 gave 0'2631 AgCl + Agl. 

C c HOC 1 6 I requires AgCl ! Agl = 0’-614. 

0 0. 3.4:4: 6-/7 ejarMoro-o-iodo A i -cyclo/if.«Jiowe is moderately 
soluble in methyl and ethyl alcohols, sparingly so in glacial acetic 
acid, and very soluble in acetone. 

The method of preparation described above was not always 
satisfactory. In some cases the reaction proceeded too vigorously, 
resulting in the liberation- of a large amount of iodine, probably 
producing a fair quantity of 2 : 3 : 4 : 4 : 5 : 6 : 6-heptachloro- 
A“ cydohexcnone, from which it is a matter of great difficulty to 

separate the iodo-compound. .... 

If the chlorination was conducted in a cold solution, no iodine 
was liberated. Under these conditions the reaction required two 
days for completion, and a considerable quantity of the oily by- 
product was obtained. 

When this compound was treated with concentrated sulphuric 
acid, it yielded trichloroiodobenzoquiuone ; with potassium iodide, 
it yielded tnchloroiodophenol; and with potassium acetate, tetra- 
chloroiodophenol. These reactions established its constitution. 

2:4: 6-T richloro-Z-iodo phenol. 

Five grams of 2 : 2 : 3 : 4 : 4 : 6-hexachloro-5-iodo-A 5 -cyriohexeuone 

were dissolved in warm glacial acetic acid, and 10 gr* 1 ” 5 0 
powdered potassium iodide were added. Liberation of m 
commenced immediately, and when the mixture had een war 
on the water-bath for half an hour, the reaction was comp- 
The iodine was removed by the addition of sodium iy 
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sulphite, and the phenol was separated and recrystallised from a 
mixture of glacial acetic acid and water. It crystallised in white 
5 ilkv needles, melting at 102°: 

0 0379 gave 0'182G AgCl + Agl. 

C 6 H 2 0C1 3 I requires AgCl + Agl =0'1808. 

2 : 4 : G-Trichloro-3-iodophenol is moderately soluble in ethyl and 
methyl alcohols, and readily so in acetic acid. 

The acetyl derivative, C e II 2 Cl s I-OAc, was prepared by the action 
of acetic anhydride on 2:4: 6-trichloro-3-iodophenol. It crys- 
tallises from a concentrated alcoholic solution in small leaflets 
melting at 87°: 

0 0555 gave 01034 AgCl + Agl. 

C 8 H 4 0 2 C1 3 I requires AgCl+ Agl = 01010. 

The benzoyl derivative, C c H„Cl,K)B z , was prepared by the 
■yridine method, and when recrystallised from ethyl alcohol 

sparated in small needles, which melted at 136 138°: 

00620 gave 0'0967 AgCl + Agl. 

Ci 3 HAC1 3 I requires AgCl + Agl = 0 0965. 

This derivative is readily soluble in acetone, and sparingly so 
ii ethyl and methyl alcohols. 


2.3. ft-TT'ichloro-^-iodo-'p-bt'nzQquiiwnc. 


This compound was prepared by heating hexachloioiodoejrcio- 
oxcnone cautiously with concentrated sulphuric acid on a water- 
ath for about four hours. The solution was poured into water; 
lie product, after separation, was washed first with water and 
hen with methyl alcohol : 

0'0460 gave 0'0920 AgCl + Agl. 

C S 0 2 C1 3 T requires AgCl + Agl = 0'0907. 


3: i-TricMora-5-iodo-p-bemoquinone possesses a deep reddish- 
,f ," Coour ’ and C3n be sublimed at about 150°; it melts 
»«,mtely at about 280- When attempts were made to re- 

‘fT 6 11 * rom meth y I a!coho1 ik was fo '"*d that decomposition 
' place. In other orgamc solvents it was practically insoluble. 


2 : 3 : 4 : 6-Tetrach!oro 5-iodophenol. 

mZ^ ( t m°|-) °f hexachloroiodocyc/ohexenone were heated 
i» S grams (3 mols.) of potassium acetate 

poured into J t° After tW ° h ° Urs the mixture was 

washed well ^ phe , no1 Was se P arated - and the residue 
i water, and then recrystallised three times from 
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light petroleum, in which it is only sparingly soluble. It ^ 
obtained in long, white needles, melting at 169°: 

0-0596 gave 0 1359 AgCI + Agl. 

C 6 II0C1 4 I requires AgCl + Agl =--0’l 347. 

2:3: 4: b-Tetrachloro-o-iodophenol is moderately soluble j B 
acetic acid, and also in methyl and ethyl alcohols. 

The acetyl derivative, C 6 HC1 4 I*OAc, was prepared by heating 
tetrachloroiodophenol with acetic anhydride. It was crystal]^ 
from ethyl alcohol, from which it separated in glistening, shon 
needles, melting at 140—141°: 

0'0477 gave 0'0967 AgCI + Agl. 

CjHjOA 1 rec B rres AgC3+ Agl =0*0964. 

The acetyl derivative is sparingly soluble in ethyl alcohol, ani 
moderately so in methyl alcohol. 

The benzoyl derivative, C 6 HC1 4 I*OBz, was prepared by the 
pyridine method, and when recrystal liaed from ethyl alcohol 
separated in small, white prisms, melting at 175—176°: 

0*0609 gave O' 1060 AgCl -f Agl. 

C 13 H:,0 2 C1 4 I requires AgCl + Agl = O' 1066. 

This compound is only sparingly soluble in methyl and ethv] 
alcohols, insoluble in light petroleum, and readily soluble in 
acetone. 


Chlorination of a Ilot Solution of m-Bromoaniline : Preparation o' 
2: 2: 3: 4: 4: €>-H e,cach1oro-5-b romo-U-cydoh exenone. 


CO<^^ — CBr >CCl 
tU NXVCHCK ( w ' 1 *’ 


This compound was prepared in a manner similar to that 
employed for the corresponding iodo-compound. When crystallised 
from glacial acetic acid, it forms transparent prisms, melting at 
106°: 

0*0923 gave 0*2558 AgCi-; AgBr. 

C 0 lIOCl(;Br requires AgCl f AgBr =0*2534. 

The solubilities of this bromo-compound were of the same order 
as those of the iodo-compound, thus, it is moderately soluble in 
methyl and ethyl alcohols, and sparingly so in glacial acetic acid. 


2:4: (j-Trichluro-Z-bro mopktnol. 

Two grams of hexachlorobromocyc/ohexenone were treated with 
6 grams of powdered potassium iodide in the presence of acetic 
acid by the method used for tlie preparation of trichloroiodoph^ 101 
The product was crystallised from a mixture of acetic acid and 



ON M-IODOAN1LINE AND ON M-BROMOANILINE. 2005 


Kaler, from which it separated in white, silky needles, melting 

it 61°: 

0 0936 gave 0 2115 AgCl + AgBr. 

C 6 H 2 OCl 3 Br requires AgCl + AgBr=0'2095. 

| 2:4: b-Trichloro-3-bromophenol is moderately soluble in methyl 
i q fthyl alcohols and in glacial acetic acid. 

The aretyl derivative, C c HCl 3 Br-OAc, was obtained by the action 
,• ace tic anhydride and crystallised in small leaflets, melting at 70° : 
0 0644 gave 0'1266 AgCl + AgBr, 

Cj^OjCljBr requires AgCi + AgBr=0 1252. 

The benzoyl derivative, C 6 I{Cl 3 Br-OBz, was prepared in pyridine 
solution, and when recrystallised from ethyl alcohol melted at 102° : 
0 0447 gave 0'0732 AgCl-t-AgBr. 

C 13 H 8 0.,Cl 3 Br requires AgCl + AgBr = 0 0727. 

2:3: &-TricMoro-5-bromo-Y>-benzoquinone. 

This was prepared hy heating hexaclilorobroinocycfohexenone 
with concentrated sulphuric acid for three hours on a water-bath. 
The acid liquid was poured into water, and the yellow product was 
crystallised from much methyl alcohol, in which it is only sparingly 
soluble. It was obtained in bright yellow leaflets, melting at 292° 
(Found, AgCl + AgBr=0'179S. Calculated, 0 1774). This sub- 
stance has been described by several investigators, notably by Levy 
and Schultz ( Annalen , 1881, 210, 1G2), who prepared it by the 
action of bromine on trichlorobenzoquinone. 

2: 3: 4: 3-Teirachloro-b-bromo phenol. 

Ilexachlorobromoct/rlohexenone (1 mol.), dissolved in acetic acid, 
was treated with potassium acetate (3 mols.) in a manner similar 
to that employed in the case of the corresponding iodo-compound. 
It, was crystallised from light petroleum, when it separated in white 
needles, melting at 192° : 

90531 gave 0 1324 AgCl + AgBr. 

C 9 HOCl 4 Br requires AgCl + AgBr=(V1300. 

The acetyl derivative, C U C1 Jir-OAe, was obtained by means of 
acetic anhydride, and when crystallised from ethyl alcohol yielded 
slender, glistening needles, melting at 144° : 

9 0610 gave 01334 AgCl + AgBr. 

C s H 3 0.,Cl J Br requires AgCl t AgBr-01317. 
this substance is only sparingly soluble in ethyl and methyl 
alcohols, but is readily soluble in acetone. 

The benzoyl derivative, C 6 Cl 4 Br*OBz, was prepared in pyridine 
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solution, and crystallised from methyl alcohol in small, whit, 
prisms, melting at 169°: 

0 0505 gave 0'0921 AgCl + AgBr. 


13 H 5 0 2 Cl,Br requires AgCl + AgBr = 


: 00927. 


This substance is sparingly soluble in methyl and ethyl alcohols, 
but dissolves readily in acetone. 


Chemical Department, 
Thk University, Edgbaston, 
Birmingham. 


COX 1 1 1 . — The Constituents oj Senna Leaves. 

By Frank Tutin. 

Senna leaves have in the past been the subject of numerous invest! 
gations, but until recently little information has been obtained 
regarding the definite compounds present in them. Most of the 
investigators havo recorded the isolation of “ chrysophanic acid" 
and the “cathartic acid" of Drageiidorff— a product to which the 
purgative action of the drag has been attributed— but which for 
some time has been recognised as an indefinite mixture of 
substances. 

The most recent investigation of importance on this subject is 
that by Tschirch and Hiepe (Are!/. Pharm., 1900, 238. 427), 
where a detailed mention of the previous literature will be found, 
These investigators described the isolation of the following pro- 
ducts: A crystalline substance, C| 4 II KI 0 5 ; “sennarhamnetin"; 
“ anthraglucosennin ” ; " senna- emodin ” ; “ sennachrysopbanic 

acid”; “ sennafsoemodin,” and amorphous " sennanigriii.” X’o 
melting point was recorded for the “substance, C u H 1(l Oj,” and in 
view of the results of the present investigation it would appear 
probable that it was a mixture of aloe-emodin and rlioin. The 
latter substance, which has now been isolated from senna, had 
previously been known to occur only in rhubarb. With regard 
to the “sennarhamnetin,” Tschirch and Hiepe record no analysis, 
and merely state that the product in question did not melt at 
260°. It is now shown, however, that the flavone product present 
in various specimens of senna leaves consists either of kaempferol 
(m. p. 274°) or of a mixture of the latter with (sorhamnetin (m. p. 
302°). The “anthraglucosennin” of the last-mentioned authors 
would appear to have been a mixture of the glucosides of rhein 
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1 aloe-emodin, the latter compound being the so-called “ senna- 
lodin ” “ Sennanigrin ” is an amorphous, indefinite product, and 
occurrence of “ sennachrysophanic acid ” (chrysophanol) and of 
:::i: i;o;,emo ( liil ” — for which no melting point is given — cannot 

e confirmed. 

, re gard to the alleged occurrence of chrysophanic acid in 
! i s stated by Tschirch and Hiepe (Inc. cit., p. 435) that 
he product obtained by them was free from methoxyl, and melted 
t 171 — 172°. In subsequent communications, however (Tschirch 
nd Bromberger, Arch. Pharm., 1911, 249, 222, and Tschirch and 
i- jl jj 1912, 250, 26), it is emphasised that pure methoxyl- 
r ee chrvsophanic acid (chrysophanol) melts at 196°. Notwith- 
tanding these differences of melting point, in the former of these 
japers (Inc. cit.) it is stated that senna was the first drug in which 
sure chrysophanol had been observed to occur. It may therefore 
be noted that the three varieties of senna leaves which have now 
been examined were found to be devoid of chrysophanol, the only 
antliraquinone derivatives present being rhein and aloe-emodin. 

A summary of the results of the present investigation will be 
found at the end of this paper. 

Experimental. 

I. T'nrnevelly Senna Leaves. 

The material employed for this investigation consisted of the 
iest quality of Tinnevelly senna leaves. 

A small portion (10 grams) of the. ground material was treated 
citli Prollius' Uuid, and the resulting extract tested for an alkaloid 
vith the usual reagents, hut with a negative result. 

Another portion (20 grams) of the ground leaves was succes- 
sively extracted in a Soxhlet apparatus with various solvents, when 
lie following amounts of extract, dried at 100°, were obtained : 

Petroleum (L. p. 35 — 50') extracted 0 80 gram — 1 -l.' per cent. 

Ether „ 0 - 25 ,. 1*25 ,, 

Chloroform „ 0-22 „ 1T0 ., 

Ethyl acetate ,, 130 ,, 6 50 

Alcohol ,, 313 ,, 1.VP0 

Total — 5 'SI grams — 20 20 percent. 

For the purpose of a complete examination of the constituents 
of the leaves, 22’54 kilograms of the dried, ground material were 
extracted by continuous percolation with hot alcohol. After the 
removal of the greater part of the solvent, 1T5 kilograms of a 
viscid, dark green extract were obtained. 

Two kilograms of the above-mentioned extract were mixed with 
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water ami distilled ill a current of steam, when a quantiit 
(!■;) grams) of a dark-coloured essential oil was obtained, whi c l 
possessed a strong aromatic odour. There then remained i u t jJ 
distillation flask a dark-coloured aqueous liquid (.4) and a quantih 
of a soft, dark green resin (B). These products were separate; 
when cold, and the resin washed several times with arju^y, 
ammonium sulphate, the washings being kept separate from g, 
main bulk of the aqueous liquid. This procedure was necessitate 
by the fact that the resin formed an inseparable emulsion „ 
attempting to wash it with water 

Emmination of the Aqueous Liquid (A). 

The aqueous liquid, after concentration under diminished pm , 
sure, was extracted many times with ether. These ethereal liquid, 
were united, the greater part of the solvent removed, and ft, 
residue largely diluted with light petroleum (b. p. 35—50°), when 
the greater part of the dissolved material was precipitated as 1 
brown solid. On decanting and concentrating the supernatant 
liquid, and again treating it with light petroleum, further small 
quantities of a similar solid were obtained, which were added ts 
the first portion. The petroleum liquid was finally evaporated, tilt 
residue dissolved in ether, and the ethereal solution shaken succes- 
sively with aqueous ammonium carbonate, sodium carbonate, and 
potassium hydroxide. 

The ammonium carbonate extract was acidified, and extracted 
with ether, when a yellow, viscid product was obtained. The latter 
was digested with warm water and treated with animal charcoal, 
when the filtrate yielded a small amount of an acid, which separated 
ill colourless needles, melting at 155°, and was identified as salicylic 
acid. 

The sodium carbonate extract yielded only an amorphous, liron 
powder, but on acidifying the liquid obtained by means of aqueous 
potassium hydroxide a product was obtained, which was found to 
consist largely of aloe-emodin. This substance was subsequently 
obtained in larger amount, and its isolation will be described later. 

Isolation of Rhein, ChH^OH^-COoH. 

The above-mentioned brown solid which had been precipitated 
by means of light petroleum was digested with a considerable 
volume of ether, when a quantity (about O'o gram) of a yellowish- 
brown powder remained undissolved. The latter was collected 
and dissolved in pyridine, from which it separated in orange 
coloured needles, melting at about 318°. (Found, C = 63 2 j H=2'9- 
requires C = 63'4; If=2'8 per cent.) 
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This substance is thus seen to be rheiu (4 : 5-dihydroxyanthra- 
jiuoue-2-carboxylic acid), a substance wliieli has previously been 
elated only f™ ra rhubarb. On acetylation it gave diacetylrhein, 
Imii separated from acetic anhydride in yellow needles contain- 
solvent of crystallisation, and, after drying at 130°, melted at 
js-. The apparently anomalous behaviour which had previously 
, c i, observed to occur on heating diacetylrhein with xylene (T., 
jll. 99, 952) was found to he due to the loss of acetic anhydride 
i crystallisation. 

jhc ethereal solution from which the crude rheiu had been 
>pai’»ted, as above described, was shaken with concentrated 
queous ammonium carbonate, when a yellowish-brown precipitate 
- a , produced. The latter was collected, and the aqueous and 
thercal layers then separated, when, on acidifying the former, it 
ielded only a small amount of amorphous, brown material. The 
hove-mentioned precipitate, however, proved to be the ammonium 
alt of l'liein, which, although readily soluble in water, is practi- 
aliv insoluble in concentrated aqueous ammonium carbonate. It 
■ielded l'liein, melting at about 318 — 320°. 


halation of Kaemp/erol, C ]; II c 0 2 (0H) 4 . 

The ethereal liquid which had been extracted with aqueous 
immonium carbonate, as above described, was shaken with succes- 
are portions of dilute aqueous sodium carbonate until the resulting 
Iqueous liquids, the first of which were deep yellow, commenced 
:o acquire a red tint-. Each of the alkaline liquids was acidified 
i? soon as it was separated from the ether, and the precipitated 
solid then collected. On examination, the latter proved to be a 
mixture of a flavone derivative with some aloe-emodin, and the 
complete separation of these two substances was found to be possible 
only by re-dissolving the mixture in ether, and repeating the above- 
desn ibed fiaclional extraction with dilute aqueous sodium carbon- 
ate two or three times, when the aloe-emodin was eventually all 
left behind in the ether. The flavone derivative, when freed from 
aloe-emodin, was crystallised by concentrating its solution in 
slightly diluted alcohol, when it formed small, bright yellow needles, 
at - ,4 °> and tiiis melting point was not altered by further 

s sa r-,- (Foun,! ’ c ^ 62 ’ 9 ' H=3 ' s - 

“ 5 i kt-3 o per cent.) 

The above-described substance, which gave a yellow colour on 
add nei pv Wltl1 aIka! ' s ’ aiul dissolved in concentrated sulphuric 
i,ln,tT i i 1 liquid P osscssi,1 S a Strong, blue fluorescence, was 
it v eld r, nipfero1 : 4-trihydroxyflavonol). On acetylation 
6 etra ‘ acet ylkaempfero], which, when crystallised with 
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a-etate or alcohol, formed colourless needles, which ha) 
tel min oint, as observed by A. G. Ferkio (T„ 1902, 81 : 
587); thus, fusion first occurs at about 119-1200 the product ^ 
gradually resolidifies, and subsequently melts at 183 (»«* 

C=60-sf H = 4'l. C 3 H 18 Oio requires 0=607; H-4/0 per cent, 
The statement made by Perkin that the dual melting pom, 
tetra-acetylkaempferol is not due to the presence of solve,,! „i 
crystallisation cannot, however, be confirmed Specimens crystal 
Used from each of the solvent* mentioned, when carefully heated 
for several hours at 110 °, suffered a diminution in weight xvithoi, 
undergoing any softening, and then melted sharply at 183°; io , 
example an air dried specimen which had been crystallised fro* 
ethyl acetate, on drying at 110 °, gave the following results: 

0'1121 lost 0’0085 of solvent. C 4 H 8 0 2 = 8 ’ 6 . 

C, 3 H 18 0 1 „,4C,H s 0 2 requires C 4 H 8 0 2 =8’8 per cent. 
Tdrahoizoylkaemfferol. — No benzoyl derivative of kaempfen] 
appears heretofore to have been described. Kaempferol wasbenml 
ated in pyridine solution, the mixture diluted with water, and tie 
precipitated tetrabenzoylkaempferol collected. It was very spar. 
■ B „l y soluble in most of the usual organic solvents, but separated i„ 
tufts of small, colourless needles when its solution in hot xylene 
was diluted with ethyl acetate. It had a dual melting point, 
similar to that of the corresponding acetyl derivative, and, in this 
case also, this behaviour was due to the presence of solvent oi 
crystallisation. Tetrabenzoylkaeinpferol, after drying at 130°,mel,s 
at 205°, then gradually resolidifies, after which it melts at 

037 238°. After drying for five hours at 170° it melts at 

‘>•27 without urevious softening : 


01052* gavo 0 2824 C0 . 2 and 0*0363 H 2 0. C — 73*2 ; H-3'8. 

C 43 H 20 O 10 requires C-73'5; H-3'7 per cent. 

No further compound could be isolated from the mother liquors 
from the above-described kaempferol, but in view of the statement 
of Tschirch and Hiepe (Arch. Pharm., 1900, 238, 439) that senna 
leaves contain “ sennarhamnetin,” it was deemed desirable further 
to investigate this point. An additional amount of extract vas 
therefore worked up, and the crude fiavone derivative obtained 
from it was submitted to the action of hydriodic acid in a Zei^* 
apparatus, but no methyl iodide was evolved. It is thus evi em 
that no rhamnetin, which is a monomethyl ether of quercetin, ** 
present in the Tinnevelly senna leaves. Moreover, another samp® 
of the same variety of leaves yielded a similar product conns o 
solely of kaempferol. 


* Dried at 17 Oh 
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Isolation of Aloe-emodin, C 14 H 5 0 2 (0H) Z 'CH 2 -0H. 

The ethereal liquid from which the kaempferol had been removed, 
above described, contained a substance which was somewhat 
iiviy extracted by fairly concentrated aqueous sodium carbonate, 
it quickly removed by dilute potassium hydroxide. It was 
ere fore extracted by means of the latter alkali, after which the 
her was found to contain only a small amount of amorphous, 
tulral material. On acidifying the red, alkaline extracts, a 
owiiish-yellow substance was precipitated, which was collected on 
filter. This material was crystallised from ethyl acetate, when 
yielded long, lustrous needles of a brownish orange colour, which 
elted at about 218°, and proved to be aloe-emodin. (Pound, 
-6G'3; H = 3'8. Calc., C = G6'7; II ~ 3‘7 per cent.) It was 
■inpared with aloe-emodin obtained from aloes and from rhubarb, 
),] found to be identical with both these preparations. It yielded 
iacetylaloe-emodin, which formed pale yellow needles, melting at 
it— lii'o 0 , and tribenzoylaloc-emodin, melting at 232°. In view 
ike statement of Tschirch and Hiepe (loc. cit., p. 435) that senna 
arcs contain “acnnachrysophanic acid,” the mother liquors from 
ie aloe-emodin were carefully investigated for the presence of 
iWsophanol (“ chrysophanic acid ”), but with a negative result. 

Ike aqueous liquid from which the above-described compounds 
ad been removed by extraction with ether, as previously men- 
oned, was acidified with dilute sulphuric acid, when a dark- 
iloured, amorphous precipitate separated, and was collected. The 
liter consisted chiefly of resinous materia], but it also contained 
mie lhein, which had doubtless been present in the aqueous 
ipud in the form of a salt. The aqueous liquid, which, after this 
fain, eat, was much lighter in colour, was deprived of sulphuric 
»1 by the cautious addition of barium hydroxide, filtered, and 
extract «d many times with amyl alcohol. The resulting 
straits, when washed, and concentrated under diminished pressure 
> a small bulk, deposited, on cooling, a quantity of a brown, 
marpiotis solid, which was collected. The filtrate from this solid 
* e ’ 011 evaporation, a smaller amount- of a viscid, amorphous 
“ but 11 did not a PPoar to contain any tannin, and nothing 
could be directly isolated from it. A portion of it was 
->»icd m water, and heated with dilute sulphuric acid for some 
la1 ■ , T r illdcd dl formation of some brown, resinous 
P'lM b * ' °? Ct ler ^ ex ^ rose » kufc no other definite substance 
pie iirpu S °t atcd ^° me amor P tlous > glucosidic material was there- 
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rpl „ rpma ining portion of the material readily soluble in cold 
, Cl was boiled for a minute with dilute aqueous potash* 
“"f after which it was acidified and extracted with ether. 
Ke X were then obtained, in addition to brown, amor p!l01s 
Edicts, small amounts of kaempferol and alo.emodin. 

Isolation of a Sow Glnmide, Kacmpferin, (VHA.eHjO. 
The material which had separated on concentrating the 
alcohol solution, as above described, was deprived of tire latter 
v nt dissolved in boding alcohol, and treated with animal c , 
1, when, on cooling the filtrate, yellowish-brown, somewt,, 
gelatinous granules separated. A little water was then added and 
Ihe mixture kept in a flask for some five months alcohol 
added from time to time to compensate for the loss by evaporatk 
At the end of this time yellow crystals commenced to form, „d 
gradually spread throughout the liquid, the granular material,, 
the same time passing into solution. The crystalline solid « 
then collected, and recrystalhsed from water, when it quickl; 
seuarated in yellow needles, which melted and decomposed i; 
185—195° This substance had the properties of a gluradt 
sinc6 when heated with dilute sulphuric acid, it yielded kaempferol 
, m ' ’ 274°) and dextrose. The latter gave rf-phenylglucosamt 
melting at 212°. No glucoside of kaempferol agreeing in propertie 
with the one here described lias previously been known, and tin 
name kaempferin is therefore proposed for the new compound: 
01741* on heating at 155°, lost 0'0277 H 2 0. H 2 0 = lo'8. _ 
01154 f gave 0-2804 CO s and 0 06ao H„0. C -52 8; II-jO. 

C„.II m O lt ,,6H,0 requires H»O = 15'0 per cent. 

C»-H, ri 0 1 f requires C=531; H = 4'9 per cent. 

0'1039 t gave 0 1978 C0 2 and 0'0492 H.,0. C = 51'9; TT-o- 
C.jHjnOi^HjO requires C = 51'6; H=5T per cent, 

It thus appears from the above analytical results that kaempf® 
yields two molecules of dextrose on hydrolysis. It crystallises to 
water with 6 molecules • of the latter, 5 of which are eta J 
at 130° and tin: remaining one at a higher tempera lire. . 
and benzoyl-iae.mpfe.in were prepared, but both were tou 
un crvst alii sable . 

The original aqueous alcoholic filtrate from the crude ka ®^ c 
could not g be caused to deposit any further erystallme subs^ 
although it contained a considerable amount o ma e 
* n.iV) in tlio air for fourteen hours. 


j Dried at 15o°. 
j Dried until constaut at 130 . 
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th? excepting of the uncrystallisable nature of the latter, its proper- 
y,< indicated it to be a mixture of glucosides of anthraquinone 
derivatives similar to that occurring in rhubarb (T., 1911, 99, 957). 
It. was therefore hydrolysed by heating for some time with 2'5 per 
cell t. aqueous sulphuric acid, after which the mixture was extracted 
several times with ether. The resulting ethereal liquid was then 
examined in a manner similar to that indicated in connexion 
with the ether extract of the aqueous liquid, when considerable 
amounts of rhein and aloe-emodin were obtained, together with a 
little kaempferol. No chrysophanol was present. The acid aqueous 
liquid, from which these substances had been removed by means 
of et her, was deprived of sulphuric acid by treatment with barium 
hydroxide, when the filtered liquid was found to contain an abund- 
ance of sugar. It readily yielded rf-phcnylglucosazone, melting 
jit 212®. 

If is evident, therefore, that senna leaves contain, in addition 
to the new glucoside, kaempferin, a quantity of the glucosides of 
rhein and aloe-emodin, but, as was ascertained in connexion with 
Hie investigation of rhubarb (Joe. cit.), these substances are devoid 
of purgative action. 

The aqueous liquid which had been extracted with amyl alcohol 
was freed from the latter solvent, concentrated to a small bulk 
and then largely diluted with alcohol. On keeping the mixture it 
deposited a considerable amount of a crystalline solid, mixed with 
a dark brown, syrupy product. The solid was collected, and 
separated so far as possible from the syrup, after which it was 
found possible to obtain it in a colourless condition by repeated 
crystallisation from dilute alcohol. This product was found to be 
a mixture of the sodium, potassium, and magnesium salts of an 
organic acid, the magnesium salt preponderating. It was fraction- 
ally crystallised many times from dilute alcohol, but no separation 
(wild be effected. No sparingly soluble salt or crystalline derivative 
oi the acid could be prepared, nor could the acid be isolated except 
hi the form of a gummy mass. If was impossible, therefore to 
identify it, 

Some of the earlier investigators have recorded the presence in 
of calcil ™ inalate and tartrate, but the above-described 
amurc of salts contained neither of these substances. 

The original aqueous alcoholic liquid which had been decanted 
-M t ie crude mixture of salts, together with the syrupy material 
rate rom the latter ’ was deprived of alcohol, diluted with 
ictat dU< T l 1511 treat,e< * 'Tith a ^'ght excess of aqueous basic lead 
C the yellow precipitate thus formed was collected, and 
'Cb. cm. 

ti K 
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washed, after which it was suspended in water and decomposed u 
means of hydrogen sulphide. On concentrating the filtered li r , u jj 
a brown, viscid product was obtained, from which nothing crystal 
lino could be directly separated. It was therefore boiled for . 
minute with dilute aqueous potassium hydroxide, acidified, a „; 
extracted with ether. There were thus obtained, in addition o 
dark brown, amorphous products, a little l'hein, a consideraft 
amount of kaempferol, and a moderate quantity of aloe-emodiu 

The filtrate from the basic lead acetate precipitate was deprived 
of lead by means of hydrogen sulphide, filtered, and concentrated 
under diminished pressure (o the consistency of a syrup, n,:, 
material deposited nothiug on keeping, but it evidently contained 
a large amount of sugar, since it readily yielded if-phenylgl uw . 
a zone, melting ai 215°. 

Exam t nation of the Resin (B), 

The resin (II), which formed a dark green, viscid mass, amounted 
to about 290 grams, being thus equivalent to about 7 0 per cent 
of the weight of the leaves employed. It was mixed with purified 
sawdust, and the dried mixture thoroughly extracted in a larj 
Soxhltt apparatus with petroleum (b. p. 35 — 50°), ether cliloro 
form, ethyl acetate, and alcohol. 


Petroleum Extract of the Resin. 

This extract of the resin, after complete removal of the solvent, 
formed a dark green, oily mass, and amounted to 241 grains. It 
was digested with a large volume of ether, and the mixture cooM 
and filtered. A quantity (about 3 grams) of a green, sparing!-: 
soluble solid was thus obtaiued, which, after being twice distilled 
under diminished pressure, and crystallised several times from 
ethyl acetate, proved to be myricyl alcohol, a larger amount oi 
which was subsequently isolated. 

The ethereal solution from which the crude myricyl alcohol had 
been removed was washed with water, when a dark-coloured, 
aqueous liquid was obtained. The latter was found to consist of a 
colloidal solution of a resin, and on treatment with an aqueom 
solution of an inorganic salt: or mineral acid it yielded a dark, 
resinous precipitate. Nothing definite, however, could be isolated 
flora the latter. The washed ethereal liquid was then shaken 
successively with aqueous ammonium carbonate, potassium carbon 
ate, and potassium hydroxide. Much difficulty was experienced in 
separating the resulting aqueous liquids owing to the formation 
of emulsions, which were found lo lie caused by the separation 
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,f further amounts of myricyl alcohol, contaminated with much 
,|,] nr ophy]l. The dark-coloured alkaline liquid obtained by extrac- 
; oll with ammonium carbonate was acidified, re-extracted with 
and the ethereal solution fractionally extracted with aqueous 
, m i, ionium carbonate. Rhein was then obtained, together with 
i0m e dark-coloured, amorphous products. The alkaline liquid 
ilit, lined by means of aqueous potassium carbonate, when treated 
„ an analogous manner, yielded chiefiy amorphous products, 
"dlier with small amounts of kaempferol and aloe-emodin, whilst 
.j, e potassium hydroxide extract yielded considerable amounts of 
lie last-mentioned anthraquinone derivative, but no chryaophanol. 

Isolation of a Phylasternlin, CVJI-, 0, . 

The ethereal liquid which had been extracted with aqueous 
bkalis, as above described, was washed with water, when a con- 
lerahle amount of dark green material was removed. Tile wash- 
es were acidified, and extracted with ether, and the sparingly 
’able solid which had separated was then collected on a filter 
sd washed with ether. This solid was thoroughly examined, but 
peered to consist only of chlorophyll and resinous matter. The 
hereal filtrate was then extracted with fairly concentrated aqueous 
jtassium hydroxide, when small amounts of rhein and aloe- 
nodin were obtained. After this treatment it was washed with 
ater, which removed a large quantity of a dark green product, 
Iiilst some neutral substance which had been occluded in the 
aterial removed by the first washing with water, described above, 
“mained dissolved in the ether, and was added to the main bulk 
i the neutral constituents of the petroleum extract. The aqueous 
askings were acidified, and extracted with ether, when some 
laringlv soluble solid which separated in the form of an emulsion 
as rolleded, and well washed with ether. The solid was dried, 
ml extracted in a Soxhlet apparatus for a long time with ethyl 
mute, after which the boiling liquid was separated by filtration 
rc"i> some sparingly soluble solid. In this wav a large amount 
i chlorophyll and resinous material was removed. The sparingly 
ihibl? solid separated from dilute pyridine as a black, amorphous 
mwlcr. hut gave a colour reaction, indicating that it contained 
‘ P^ytosterolin. It was therefore acetvlated by heating with 
lce ” c anlivdnde in the presence of pyridine, when the resulting 
JccUl demative crystallised from alcohol in dark coloured leaflets. 

mateiial, after treatment with animal charcoal and repeated 
HJstallisat-iou from alcohol, was finally obtained in colourless, 
? Mening leaflets, melting at 163°. 

11 hydrolysis with potassium hydroxide this acetyl derivative 
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, = tance which crystallised from dilute pyridine in s raa! | 
STi:"— pL needles, melting at about 290°: 

, 0909 gave 0,403 C0 2 and 0,854 

C 33 H 50 O 6 requires C = 72 3 ; H-10 2 per cent. 

This substance was thus identified as a phytosterol.n (phytoste,.,’ 

^Thfacetyl derivative, on analysis, gave the following result: 

0 1076 gave (V2727 CO. and 0 0879 H.,0. C=68'9; H=9'2. 

C 33 H 3 <. 0 ,.(CO'CH 3 ) 4 requires 0=68 7 ; H-8'9 per cent. 

The original ethereal filtrate from the crude phytosterolin Hi 
evaporated, and the very dark green, oily residue dissolved i s 
methyl alcohol, and esterified by means of sulphuric acid. TLi 
mixture was then cooled, and filtered, which removed some resin 
■md a quantity of a dark green, amorphous solid of low melting 
w int which could not he distilled. The methyl-alcoholic filtrate 
was then poured into water, the mixture extracted with ether, and 
the ethereal liquid deprived of a considerable amount oi cliloro- 
pliyll and a little unesterified acid by shaking with aqueous alkali, 
and subsequently washing with water. The ethereal solution to 
U ien evaporated, and the residue, which represented the crude 
methyl esters of the free fatty acids, purified by distillation under 
diminished pressure. The esters, which amounted to atom 
15 grams, were thus obtained as a pale brown oil, which to 
examined in connexion with the corresponding product from Hit 
combined acids, as described below. 


Examination of the Fatty Acids. 

The ethereal solutions of the neutral portion of the petroleum 
extract of the resin were united, and the solvent removed. The 
residue was then dissolved in alcohol, and hydrolysed by means or 
potassium hydroxide. After removing the greater part of * 
solvent, the mixture was poured into water, and then extracted 
many times with ether, for the removal of the unsaponifiable con- 
stituents. The alkaline aqueous liquid was then acidified, and 
extracted with ether, when a quantity of a sparingly soluble, dark- 
coloured solid separated in the lower portion of the ethereal layer. 
This solid was collected, and, when submitted to a process of P url ; 
cation analogous to that employed for the isolation of the P re 
ouslv-described phytosterolin, it yielded a further quantity o 
latter. The ethereal filtrate was concentrated to a small bu , 
then largely diluted with petroleum, when a considerable a ^ 
of chlorophyll was precipitated, which was discarded. Tee 
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rtroleum liquid was then evaporated, and the residue dissolved in 
t ] iv l alcohol, and esterified by means of sulphuric acid. On 
•ooling tlie mixture a quantity of a dark green, wax- like solid 
rated, which was collected. This solid, on examination, was 
'omid to consist of chlorophyll, together with myricyl alcohol, 
i had escaped extraction during the removal of the unsaponi- 
- a |,! 0 material. The methyl-alcoholic filtrate was poured into water, 
l t) ie mixture extracted with ether, the resulting ethereal solu- 
ton lieiim deprived of some unesterified acid and much chlorophyll 
bv extracting it with aqueous potassium hydroxide, and subse- 
quently washing it with water. The ethereal liquid was then 
evaporated, and the residue purified by distillation under dimin- 
ished pressure, when a quantity (about 15 grams) of a pale brown 
linuid was obtained. This portion of methyl ester, together with 
that previously obtained from the free fatty acids, was then frac- 
tionary distilled five times under diminished pressure, when the 
following fractions were obtained: Below 240°; 240 — 250°; 
above 260°/ 60 mm. 

The fraction boiling below 210° represented about one-third of 
the total material, and consisted of methyl palmitate (m. p. 29°). 
Oil hydrolysis it yielded palmitic acid, which formed colourless 
plates melting at 62‘5°. (Found, C = 74‘8; H = 12 f 5. Calc., 
C=75'0; H-12'5 per cent.) 

The fraction boiling at 210 — 250°/60 mm. was somewhat larger 
than the preceding one. On hydrolysis it yielded a mixture, which 
contained a small proportion of unsaturated acid, but consisted 
for the most part of palmitic acid, together with apparently a- little 
stearic acid. 

The portion of the material distilling at 250 — 2G0°/60 mm., 
"hen hydrolysed, gave a small amount of unsaturated acid, together 
with a solid acid. The latter, when crystallised five times alter- 
nately from alcohol and ethyl acetate, yielded stearic acid melting 
|«tRP. (Found, C=75'9; H = 12’7. Calc., C=76‘l; H = 127 per 
I cent.) 

The fraction of ester boiling above 2G0°/G0 mm. was too small 
for examination. 


h nomination of the Uiisoponijiuhle Material. 

Ihe combined ethereal extracts containing the unsaponifiablo 
materml, which had been obtained as above described, were washed, 
lift and evaporated. The residue was then heated with a large 
amount of alcohol, and the mixture filtered whilst, hot, thereby 
removing a quantity of almost black, tarry material. The filtrate, 
1C " as ^ ar k brown, deposited, on cooling, a quantity of an 
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indistinctly crystalline solid, which was collected, and again crystal. 
liwd fvo.n alcohol. This was then crystallised once from ethyl 
acetate and distilled under diminished pressure, when it passed 
*1 „l a high temperature as an almost colourless liquid, which 
solidified on cooling. The distillate was then crystallised twice 
from ethyl acetate, with the employment of animal charcoal, wliea 
•, miantity (about 8 grams) of small, colourless leaflets, melting , t 
830 was obtained. (Found, 0=821; H-14'5. 0^0 require 
CJ-- 82’2 ; II — 14 5 per cent.) 

This substance was therefore myricyl alcohol. 


Isolation of a Phytosterol, C^TT^O. 

The combined alcoholic mother liquors from the crude myricyl 
alcohol were diluted somewhat with water, and kept for some time, 
when a quantity of crystalline material, together with much orange, 
red-coloured oil, was deposited. The solid was collected, when it 
was found to be a mixture of myricyl alcohol, and a substance 
which appeared to be a phytosterol. The myricyl alcohol ** 
eliminated by fractional crystallisation from warm ethyl acetate, 
in which it was more sparingly soluble than the phytostcrol. A 
product was then finally obtained, which, when crystallised from i 
mixture of ethyl acetate and dilute alcohol, formed large, lustrous 
plates, melting at 142 — 14(1°: 

0 2932. on heating at 130°, lost 0 0162 H 2 0. H 2 0 = 5 5. 

0 0986 * gave 0 2967 CO., and 0‘ 1033 H»0. C = 83’6; H = 11H. 

Co;H w 0,n.,0 requires H„0=4'5 per cent. 

C„.H Jt O requires C-83'9; 11 = 11-9 per cent. 

The optical rotation of the phytosterol was determined, with the 
following result: 

0-2770.* made up (o 20 e.c. with chloroform, gave a D -l c 3' in 
a 2-dcm. tube, whence |a] n -37-8°. 

This phytosterol yielded an acetyl derivative, which formed 
pearly leaflets, melting at 128°. 

The filtrate from the crude phytosterol, which contained the 
greater part of the uiisaponifialile material, was carefully examined, 
but only orange-coloured, oily products could be obtained from it. 


Ether, Chloroform, Ethyl Acetate, and Alcohol Extracts 
of the Resin. 

The ether extract of the resin was a dark, brownish-green i®, 
and amounted to 14 4 grams. On examination it was found to 
contain, in addition to chlorophyll, some fatty matter, myr® 
* Uriel at 130'. 
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Tobol, and a considerable proportion of rhein and aloe-emodin, 
ni no kaeiupferol was present. 

The chloroform extract of the refill amounted to only 3 grams, 
n ,j consisted of a dark greenish-brown resin. 

The ethyl acetate extract amounted to 2 grams, and was similar 
i character to the last-mentioned extract. 

The alcohol extract was a dark brown resin, amounting to 
il grams, and nothing definite could be obtained from it. 


II. Senna Leaves from Peru. 

This material consisted of a sample of senna leaves which had 
ecu obtained from Lima, Peru, and concerning which the following 
liormation was supplied: "During the last few years there has 
ccn introduced into England, from Port Royal (Jamaica), and 
scently irom the interior of Peru, a new species of senna [Cassia 
viwMita, var. Porturryalis'), the characters of which are as 
jllovrs: The flavour of its infusion, which is clear, and nearly 
jlourlcss, much resembles that of tea. It is very purgative, and at 
he same time it is not. nauseous, nor does it cause griping or irrita- 
«. On account of these properties it is much valued for the 
ebilitated, the aged, women, and children.” 

A sample of these leaves, together with buds, flowers, and pods, 
as submitted to Mr. E. M. Holmes, F.L.S., who kindly compared 
itm with specimens at Kew and at tho British Museum, when 
sey were found to be, botanically, quite identical with well- 
cvclopcd specimens of Tinnevelly senna [Cassia anrjustifolia, 
alii). As is shown below, they differed somewhat from the Tinne- 
elly senna leaves, tho examination of which has just been 
escribed, both in the amount of resin, the proportions of the 
anous extracts, and in some of their constituents. The differences 
Wved, however, are only such as might be accounted for by 
w altered conditions of climate and soil. 

Asa preliminary experiment, a portion (20 grams) of the ground 
was extracted successively in a Soxhlet apparatus with 
"lions solvents, when the following amounts of extract, dried at 
!<1 , were obtained : 


l’niroleum (b. p. 35—50°; extracted 0 S2 gram 
ntofoon ” ” 

bthyl acetate ” (i -i- ” 

Alcohol ” ” 


= 4 10 pur cent. 
3-50 „ 

1*30 „ 

2*35 ,, 

11 25 „ 


A quantity (3 365 
"Wiragbly extracted 


Total . 


4 '50 grams _ 22 '50 per cent. 


kilograms) of the ground leaves was then 
in a large Soxhlet apparatus with boiling 
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, . , j.r. p resulting extract was concentrated, and 
akuliol, after w “ ^ alialogoUS to that described in connrado, 
examined in a Tiunevelly leaves. 

"’th tlie invesll <5® '° U tial oil was removed by means of steam. 

A small amoun , ^ separated from the water-soluble cos 

after which the resn I ^ cx t. rac ted first with ether, and 

slituents. The after which it was found to tontain 

conXaEg*- together with amorphous products, which yielded 

baempferol on hydrolysis^ yiel ded, in addition to 

The ethereal tx ^ ^ md a product , ] lavi[ , 

some amorphous p der i v ative. The latter was, however, 

the properties ‘ , so l u ble m alcohol than the cone 

>n part, muc 1 Tiunevelly leaves. The portion which 

, : from ilcobol in small. 

»• u” 1 ; «■** H - 4L w 

rt-Al- 4 ’- IT = 3 8 per cent.) 

x; ... — * £ 

.vh'ch was i fust no a e^J #nd subsequC ntly by Sm 

the flowers ot „ /-r 1910 97,245). Themeltii| 

point observ n f cor(le(1 The substance yielded tetra-acelyl 

Samnetin, which formed thin, colourless needles, melting a 

a 0 S; e alcoholic mother liquors from the isorhamnetin gave 
Wt which when acet vlated, yielded tetra-acetylkaemptero 
?!° d tV ,, _.: t h that obtained from the Tiunevelly leaves, harm 
lised from alcohol with half a molecule of solvent of crystallisatim. 
,10 . on heating at 130°, lost 0-0002 CJI c O. C 2 H r ,0-4 , 
requires WI c O=4-8 per cent. 

The amvl alcohol extract of the aqueous liquid yielded 
viscid, brown material, which was readily ^ ^ ^ 

and a yellow, amorphous product, sparingly soluble m ^ 
alcohol." The viscid material, on treatment 
Korhamnetin and kaempferol, the latter preponderatmg i^ 
sparingly soluble, yellow product was found to be 
glucosidcs. It would not crystallise, an no 1 ^ 

Could be separated from it. On M-ly^h ddi 
sulphuric acid it yielded dextrose, rhem, .mrhamnetm, 
and aloe-emodin. 
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Examination of the Resin. 

The resin was a soft, dark green mass, and amounted to 
136 grams, being thus equivalent to 5’8 per cent, of the weight of 
the leaves employed. 

The petroleum extract, which amounted to 137 grams, yielded, 
i„ addition to chlorophyll and amorphous products, the following 
definite substances: Myricyl alcohol (m. p. 83°); a phytosterol, 
t'.,-U 40 O ( m - p- l 42 — 143 °); a phytosterolin, C^H^O,; ; rhein; aloe- 
emodin; palmitic and stearic acids, and a small amount of unsatur- 
ated acid. Chrysophanol was absent. 

The ether extract amounted to 18 5 grams. It consisted chiefly 
of resinous material and chlorophyll, but also yielded small amounts 
of rhein, aloe-emodin, and the above-mentioned mixture of llavone 
derivatives. 

The chloroform, ethyl acetate, and alcohol extracts of the resin 
amounted to 9, 7, and 24 grams respectively. They all consisted 
of black, amorphous masses, and nothing definite could be isolated 
from any of them. 

III. Alexandrian Senna Leaves. 

In order to make tho present investigation complete, it was 
deemed desirable also to make an examination of Alexandrian 
senna leaves, especially on account of the fact that Tschirch and 
Iliepe (toe. cit .) have stated that senna leaves contain 11 senna- 
cinodin," which was considered to be identical with aloe-emodin, 
scima-iVoemodin,” "sennarhamnetin,” and " sennachrysophauic 
acid” (chrysophanol). In the present case no attempt was made 
to conduct a complete examination of the leaves, attention being 
chiefly directed to the examination of the anthraquinone and 
llavone derivatives, and their glucosides. 

Tell pounds of a good quality of Alexandrian senna leaves were 
ground, and extracted in a large Soxhlet apparatus, first with 
ether, and then with alcohol, the resulting extracts beiim subse- 
quently examined in the direction indicated, with the employment 
oi methods similar to those already described. It was then found 
i mat the anthraquinone derivatives present consisted solely of rhein 
■fiul aloe-emodin, whilst the fiavone derivatives were fiforhamnetin 
and kaempferol, the former preponderating. These four substances 
"ere also found to loo present in the form of glucosides, and in 
much greater proportion as such than in the free state. Myricyl 
3 cohul and a phytosterolin were also isolated. 
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Summary, 

The results of the present investigations may be summarise, J # 

material emplovcd consisted of (1) Tinncvelly senna l e3ve; 
tarn* antjiist’folia, Vahl); (H) sentm leaves from Turn, P Wl . 
,,i licll w ere found to be botamcally identical with the linneveilv 
k ‘ avc ,. (HD Alexandrian senna leaves. The last-mentioned specie 
j- usualiy recognised ns Cauia aciitijolici, Delile, but by some 
authorities it is regarded simply as a variety of Cmsm 
' (h \ n alcoholic extract of the Tinnevelly leaves, when distilled 
with steam, yielded a small amount of an essential oil. From tic 
nortion of 'the extract which was soluble in water the following 
substances were isolated: (i) Salicylic acid, (ii) rlmin C, n s 0 ; ; 
(hi) kaempferol, C 15 H lfl 0 6 ; (iv) aloe-emodin, C 15 H I0 O 5 ; (v) 
brht C.,-n 30 O 16 , 611,0 (m. p. 185-195°), a new glucoside «i 
kaempferol ; (vi) a mixture of the glueosides of rhem and aloe 
emodin ; (vii) the magnesium salt of an unidentified organic acid. 
The aqueous liquid furthermore contained a quantity of a sugar 
which yielded rf-phenylglucosazoue (m. p. 216°), and some brown, 
amorphous products, which, on treatment with alkali, gave kaemp. 
fcrol, together with small amounts of rhein and aloe-emodin. Sow 
amorphous, glucosidic material was also present. 

The portion of the alcoholic extract which was insoluble in water 
consisted of a soft, dark green resin, which amounted to 7-0 per 
cent of the weight of the leaves employed. From this material, 
which contained considerable chlorophyll and amorphous products 
t h crc were isolated, in addition to some of the substances met.- 
tinned above, the following compounds: (i) Myricyl alcohol; (ii-> 
phytosterol, C., T U;, ; 0; (iiii a phytosterolin, (iv) 

and stearic acids. 

(II) The senna leaves from Lima, Peru, were found to contui. 
all t.lie above-mentioned compound?, with the exception of l ,( - 
magnesium salt, and, in addition, isorhamnetin. A glucoside oi 
tsorhamnetin was also present ; n association with glucoside? ft 
kaempferol, rlrein, and aloe-emodin, but no pure compound couJ 
be isolated from the mixture. _ . j 

(IUl Alexandrian senna leaves yielded, in addition to n^ricy 
alcohol and a phviosieroli,., rliein, aloe-emodin, kaempferol, m 
fsorbamnelin. These four substances were also present in _ 
form of glueosides, and in much greater proportion as wet. 
in the free state. ,,.,,1 

The statements of Tscliirch and Iliepe (A ;c '- M . 

238 , 427) that senna leaves contain “ sennauoemodm, ?? 
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irysoplianic acid” (chrysophanol), and a “substance, C h H 10 O 5 ,” 
,u!d not be confirmed, it having been ascertained that the anthra- 
.linone derivatives present consist solely of rhein and alofremodin. 
; this connexion it may be noted that a mixture of approximately 
, a al quantities of the last-mentioned two compounds has the 
spiricsl composition and properties assigned by Tschirch and 
riu- to the "substance, G ]4 H 1(l 0 5 .” Furthermore, the “senna- 
taiMnelin” of the last-mentioned authors has been found to be 
lentical with the feorhanmetin previously described by Perkin 
r.. 1896, 69 , 1658). 
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TUTINt THE CONSTITUENTS OF SENNA LEAVES. 2021 


Examination of the Resin. 

The resin was a soli, dark green mass, and amounted to 
136 grams, being thus equivalent to 5 8 per cent, of the weight of 
tbe leaves employed. 

The petroleum extract, which amounted to 137 grams, yielded, 
in addition to chlorophyll and amorphous products, the following 
deli nit® substances: Myricyl alcohol (m. p. 83°); a phytosterol, 
C,1I«0 (m. p. 142—143°); a phytosterolin, C 33 H 56 0 6 ; rhein ; aloe’ 
eniodin ; palmitic and stearic acids, and a small amount of unsatur- 
6I ed acid. Chrysophanol was absent. 

The ether extract amounted to 18 5 grams. It consisted chiefly 
oi resinous material and chlorophyll, but also yielded small amounts 
of rhein, aloe-emodin, and the above-mentioned mixture of flavone 
derivatives. 

The chloroform, ethyl acetate, and alcohol extracts of the resin 
(mounted to 9, 7, and 24 grains respectively. They all consisted 
)i black, amorphous masses, and nothing deflnite could be isolated 
:rom any of them. 


III. Alexandrian Senna Leaves. 

In order to make the present investigation complete, it was 
deemed desirable also to mike an examination of Alexandrian 
leaves > especially on account of the fact that Tschirch and 
Hicpe (he. tut.) have stated that senna leaves contain “ senna- 
emodin," which was considered to he identical with aloe-emodin, 
11 icima-imeiriodin,” ‘■seniiarhamuetin,” and " sennaclirysophanic 
aiiil (chrysophanol). In the present case no attempt was made 
to conduct a complete examination of the leaves, attention being 
tsiHly directed to the examination of the anthraquinone and 
fr.voue derivatives, and their glucosidcs. 

lev pounds of a good quality of Alexandrian senna leaves were 
: p«md, and extracted in a large Soxlilet apparatus, first with 
cnir. and then with alcohol, the resulting extracts being subse- 
T-miiiy examined m the direction indicated, with the employment 
f’l mrtoods similar to those already described. It was then found 
■v t.ie anthraquinone derivatives present consisted solely of rhein 
^ aloe-emodin, whilst the flavone derivatives were itorhanmetin 
,T erol > 11,e fomier preponderating. These four substances 
° ■ -Iso found to be present in the form of glucosides, and in 
L’h f rC Y r P ro P ortlon as such than in the free state. Myricyl 
• ' 0 and a phytosterolin were also isolated. 
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Summary. 

The results of the present- investigations may be summarised „ 

f °”“r material employed consisted of (I) Tinnevelly senna l eav(i 
(Cass ia anrjustifolia, Vahl); (II) senna leaves from Lima, 
which were found to be botanically identical with the Tinner* 
leaves; (III) Alexandrian senna leaves. The last-mentioned specie 
is usually recognised as Cassia acu.li.folu/, Delile, but by some 
authorities it is regarded simply as a variety of Cassia angustif 0 !«, 

(I) An alcoholic extract of the Tinnevelly leaves, when distilled 
with steam, yielded a small amount of an essential oil. From the 
portion of the extract which was soluble in water the following 
substances were isolated: (i) Salicylic acid, (ii) rhein, C ls H s 0 ( ; 
(iii) kacmpferol, C I5 H„ ( O f ,; (iv) aloe-emodin, C„H,„0 # j (v) kmsy 
ferin, C 27 II 30 Oi C ,6II 2 O (m. p. 185—195°), a new glucoside ci 
kacmpferol ; (vi) a mixture of the glucosides of rhein and aloe- 
emodin ; (vii) the magnesium salt of an unidentified organic acid. 
The aqueous liquid furthermore contained a quantity of a sugar 
which yielded rf-phcnylglucosazone (m, p. 216°), and some brown, 
amorphous products, which, on treatment with alkali, gave kaemp- 
ferol, together with small amounts of rhein and aloe-emodin. So* 
amorphous, glucosidic material was also present. 

The portion of the alcoholic extract which was insoluble in water 
consisted of a soft, dark green resin, which amounted to 10 per 
cent, of the weight of the leaves employed. From this material, 
which contained considerable chlorophyll and amorphous products, 
there were isolated, in addition to some of the substances men- 
tioned above, the following compounds: (i) Myricyl alcohol; (ii) » 
phytosterol, a ; H w O; (iii) a phytosterolin, C ss H a O 0 ; (iv) palmitic 
and stearic acids. 

(II) The senna leaves from Lima, Peru, were found to contain 
all the above-mentioned compounds, with the exception of tie 
magnesium salt, and, in addition, isorhamnetin. A glucoside oi 
isorhamnetin was also present in association with glucosides ffl 
kaempferol, rhein, and aloe-emodin. but no pure compound could 
be isolated from the mixture. 

(III) Alexandrian senna leaves yielded, in addition to myricyl 
alcohol and a phytosterolin, rhein, aloe-emodin, kaempferol, and 
isorhamnetin. These four substances were also present in the 
form of glucosides. and in much greater proportion as such than 
in the free state. 

The statements of Tscliirch and Iliepe {Arch. Phtrrm - d" 1 
238 , 427) that senna leaves contain “ sennawoemodin, senna 
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cbrvsophanic acid ” (elirysophanol), and a “ substance C H 0 " 
could not be confirmed, it having been ascertained that the anthra 
quinone derivatives present consist solely of rhein and aloe-emodin 
In ibis connexion it may be noted that a mixture of approximately 
equal quantities of the last-mentioned two compounds has the 
empirical composition and properties assigned by Tschirch and 
Hiepe to the "substance, C 14 H m 0 5 .” Furthermore, the “senna- 
rhanmelin’ of the lastmentioned authors has been found to be 
identical with the isorhamnetin previously described bv Pert-in 
jX.. 1896 , 69, 1658), y rerl!ln 

Tub Wellcome Chemical Research Labop.atorii>, 

London, K.C. 


(XI\. The Conversion oj Orthonitroumines into 
KoOxadiazole Oxides ( h'uroxonsj. 

Bv Arthur George Green and Fredeiiick Maurice Rowe. 

die two previous communications (T„ 1912, 101. 2452' this 
,,, p. 897) it has been shown that many o-uitroamiues on oxida- 
<i y means of sodium hypochlorite in alkaline solution are con- 
1,110 ruroxanB ( furazan oxides), to which the constitution 

( >\o is now attributed. 


la oulei to investigate the limits of this reaction and the extent 
''Inch it is influenced by substitution of hydrogen in the para- 
"' e ’ laV ° ™"’. Stndied tllc “tion of alkaline sodium hypes 
■■me™ the following compounds: 2 : 4-Dinitroamline, nitron- 

vencdmnnne 2-nit, o-d-acetyl-yAphenylenedianhue, 3-nitro-4- 
ii 1 | , ,X" e r #M if tIl ° 1 ' o-iutroanilinp-//-sulplionic acid, and 
K jllese compounds may be regarded as deriv- 
- I . n roamhne, m which the para-i.ydrogen atom is replaced 
uilio-. ammo , acetylamino-, azuiiaplilhol, sulphonie and 

Z^!r r T' liVC,y - " i,;,S shown in 'the c"o 

ci im that when the oxidation is effected in melhvl- or 

c;„un,n the formation of .he furoxan is a'ceom- 
'iwvlmetC k , U repiacem *‘ llt of tllfl /'-n ilro group bv 
is a „ u -.f ’ a , fact WlllcL co,lfirlus flic hypot hesis that the 
qmnonoid one, recalling the ready replacement of 

6 s 2 
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electronegative groups in the quinonoid nucleus, as, for exainp] e 
of the sulphonic group in /3-naphthaquinonesulphonic acid. ^ 
variety of experiments, which have since been performed, ], ttf 
demonstrated that the ji uitro-group iu dinitroauiline cannot : 
any circumstances be preserved intact. When the oxidation 
effected in absence of an alcohol by employing a fine atm™ 
suspension of the base in place of an alcoholic solution, no produc 
at all could be isolated, and judging from the large amount o 
ehloropicrin produced, the benzene nucleus was complete;, 
destroyed. A similar result was obtained on submitting to oxjjl 
tion with sodium hypochlorite aqueous solutions of nitre 
phenylenediamiuo, nitroacetyl-p-plienylenediamine, and the az !| 
compound obtained by combining diazotised nitro-p-plenylem 
diamine with /3-naphthol. In all these instances oxidation tod 
place readily, but apparently with complete disruption of the 
since a strong odour of ehloropicrin was always observed, ai jjj 
nothing could be isolated from the solution, This was the q-» 
whether the oxidation was effected at 15° or at 0°, and wImiIh 
in an alcoholic or iu aqueous solution. Very much the same resiw 
was obtained by the oxidation of o-nitroaniline-p-sulphomc acid 
although iu this instance it. was found possible to isolate a snifi! 
quantity of a compound which appeared to he the furoxansulphoii 
acid, SO,H-C,H,:N.O,. The greater part of the product, horns, 
suffered complete destruction, and much sodium sulphate re 
obtained. It might have been anticipated that o-nitroanilin 
sulphonic acid would have behaved on oxidation in an aleoliolii 
solution similarly to dinitroauiline, an alfcyloxy-group taking tin 
place of the sulphonic group, but no trace of such a product could 
be detected. 

It appears, therefore, that the amino-, acetylamino-, azo-, and 
sulphonic groups (and iu aqueous solution also the nitro-grouik 
when occupying the para-position with respect to the ammo-grout 
in a substituted o-nitroaniline, render the benzene ring unstable to 
hypochlorite oxidation. On the other hand, we have previously 
shown that the stability of the ring is not diminished by the 
presence of a chlorine atom or methyl group. 

I he oxidation of o-dinitrobenzidine appeared to offer considerable 
interest both from the above point of view and also on account ot 
the apparent existence of this base in two isomeric forms, as 
recently pointed out by Cain. Coulthard, and Micklethwait (T- 
1912, 101, 2298). We have therefore submitted the two isomeride 
under like conditions of reaction bo the hypochlorite oxidation, anc 
have obtained the following remarkable result. The dinitrobenz 
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(line melting at 275°, which Cain regards as a 3 :5'-form, produces 
t epical furoxan (bisbenzisooxadiazole oxide), 

o s <^>o„n 3 -c c ir 3 <N>o s , 

,-liich is a pale yellow substance, readily convertible into a 
jphenoquinonetetraoxime, C i; H 3 (:N0H) ; ,-C ( ,,H 3 (:N0H).„ and a bis- 
N X 

■enz/.woxadiazole, On the other hand, 


he isomsride melting at 233°, regarded by Cain as the 3 : 3'-f orm , 
ives no furoxan, but a reddish-orange, crystalline compound of 
he formula C],H B OA, which is probably an internal azo-deriv- 


. 9A(NO a )-N 

lire ' C, ; H s (NO. J )-N' 


Xcither of the hypotheses hitherto advanced to account for this 


iterating form of isomerism would seem adequate to give an 
spoliation of this result. Especially untenable is the view of 


sin, Macbeth, and Stewart (this vol., p. 586), based on the 
bsorption spectra of the two isomerides, for even if the two con- 


itutions suggested were not interconvertible, which is difficult 


i believe possible, the hemi-quinonoid arrangement should give at 
•a?t- a monofuroxan. It seems possible that an explanation might 
t based on tile formula for benzidine with superimposed nuclei 
iggested by Kaufler (/hr., 1907, 40 , 3250), but the matter requires 
irtlier investigation. 


Finally we have submitted to re-examination the so-called “ nitro- 
ilinitrosobenzene,” NOvC„Hj :n A. »ud '• dinitro-o-diuitroso- 
i-nzviie,’’ C,.II : (NO;)j:N ; Oj, obtained by Drost (Annahn, 1899, 
07, 51) by nitration of bonzixooxadiazole (then termed o-dinitroso- 
enzene). The fact that the latter of these compounds is stated to 
ire rise to salts of the type seemed to call in 

uestion the correctness of the constitution assigned, and to render 
'investigation desirable. The two compounds were readily 
blamed by nitration of the benzisooxadiazole (benzfuroxan) 
repared by hypochlorite oxidation of o-nitroaniline. As thus 
rrpared, they exhibited all the properties ascribed to them by 
host, and gave on analysis numbers corresponding with the mono- 
ii‘t (ti-nitro-derivatives of henz/sooxadiazole, 


b' 6 H s (X0 2 )<^>cr, and 

tab compounds were found to possess somewhat strongly-developed 
U't properties, rendering Congo paper blue and decomposing 
ar onates. By treatment with potassium hydrogen carbonate, the 
mtro-eonipound was converted into the yellow, crystalline 
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• described by Drost. This gave on analysis mimb CR 

potassium . alt ^ J |rical formula C 0 IIK(NO 2 )./.N. 2 (X. 

::3i 1 dilute sulphuric acid was reconverted j*. * 
parent compound, of which it i* therefore a true salt. A com. 
Lndhm salt could not be isolated from the monomtro-denvatu, 
although this dissolves readily in alkalis and also gives a reddish- 
brown precipitate on adding sodium ethox.de to its benzene 
solution^ Both the mono- and the di-nitro-compounds readily safe 
destructive decomposition by dilute alkalis, especially alkali liydr. 
oxide, in which (hey dissolve freely, giving deep red solutions ,* 
roduciiu' nitriles and ammonia. For this reason all attempts to 
convert them into the corresponding uitro-o-diox.mes proved urn* 
r-easful The failure to obtain the latter compounds affords ' 
however, no sufficient ground for doubting the correctness of the 
formula; assigned, and we seem to have here a case m which stron; 
acidic properties are evidenced by hydrogen in the benzene, ring. 


Experimental. 
o -DinU robe uridines. 

The two isomeric o-dimtrobenzidines were prepared as describe: 
by Brunner and Witt {fitr., 1887. 20. 1023) and by Bandroeki 
(Her, 1884, 17. 1181) respectively. Tt was found that- the two 
compounds could be readily separated from each other, and quickly 
obtained in a pure state by making use of the largo difference., 
basicity which exists between them. Whilst tlie, isomende molting 
at 275® which is obtained by the nitration of diacetylbeimdine, s 
entirely precipitated as free base when its solution in nearly con- 
centrated hydrochloric acid is diluted with water (thus closely 
resembling o-nitroaniline), a similar solution of the isomende melt- 
ing at, 233°. obtained by the nitration of diplillialylbeiizidhie, is not 
R atifi ed Oil dilution, and requires to be precipitated by alkali, The 
two bases possessed the appearance and melting points assigned to 
them by Cain, Coulthard. and Micklethwait. 

Bisbcr.kooxmJiasnlt. Oi'dc (Bitbnufuroxan or Bisbemfuram 
Ovule'), 

x — ( \-{ 

Oo< N - \— / \ / . x^O.; 

o-Dinitrobenzidine (m. p. 275°), converted into a finelj-diiiW 
precipitate by solution in concentrated sulphuric acid, dilution 
water, and washing free from acid, was made into a paste w 
sodium hydroxide solution (40 per cent. NaOH), and treat* 
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excess of sodium hypochlorite (10 per cent, active chlorine). The 
dure was then slowly heated to the boiling point. At a tempera- 
e of about 95° the suspended dinitrobenzidine changed in colour 
m a deep red to a pale buff-yellow. The mixture was boiled until 
further lightening of tint took place, and the precipitate was then 
! ected and washed with water. If it still contains any unaltered 
itrobenzidine, this can he removed by extraction with boiling 
centrated hydrochloric acid. The product is a pale yellow pre- 
date, insoluble in water, very sparingly soluble in alcohol, moro 
dily so in acetone, and easily soluble in hot pyridine, tetrachloro- 
ane, or chlorobenzene. The latter is the best medium for crystal- 
ition, and from it the compound was obtained in thin, yellow, 
agonal plates, melting at 211°. It is not volatile with steam, and 
solves in concentrated sulphuric acid to a yellow solution, from 
icli it is reprecipitated by water : 

j-0034 gave 11 '95 c.c. N„ at 23° and 751 mm. N-20’84. 

requires N-20'74 per cent. 


Dij)h cnoquinonete traoxim e, 


HON-/ \_/ \=N-OII 
HON 7 -N-OH ' 


Four grams of the pure bisbenzfsooxadiazole oxide were dissolved 
concentrated sulphuric acid and poured into water. The finely- 
vided product was collected, washed free from acid, and 
spended in water. Six grams of liydroxylaminc hydrochloride 
■re then added, and after warming to about 50°, aqueous sodium 
droxidc was run in until complete solution occurred. Care must 
taken that the temperature does not rise too high, as the 
oxime is rapidly converted into the bisbenzfsooxadiazole at tem- 
rature6 above 60°. The blood-red solution after filtration was 
idified with acetic acid, when the dioxime separated as a colloidal 
■ecipitate, which it was not found possible to crystallise. When 
■V it forms a brown, amorphous powder, melting at 235°, very 
lanngly soluble in organic solvents, but dissolving readily in 
kalis or concentrated acids, giving red solutions. It has weak 
ordant dyeing properties. On oxidation with sodium hypochlorite 
is reconverted into bisbenzfsooxadiazole oxide, and on heating 
all alkalis into bisbenzixnoxadiazole : 

00582 gave 1045 c.c. N. at 22° and 74S mm. N=20'61. 

C I2 H 10 O 4 N 4 requires N = 20’44 per cent. 
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Bishcnasooxadwizolr, (Bidbenzfurazan), 



The caustic alkaline solution of the bisdioxime was heated until 
it was nearly colourless. The precipitated bisbenzisooxadiazole * S; 
collected washed, dried, and recrystallised from glacial acetic aci(l 
and then from chlorobenzene. It forms yellow needles, which , w h 
at °44° It dissolves in concentrated sulphuric acid with a yellow 
colour, and is precipitated unchanged as a nearly colourless prociph 
tate oil addition of water: 

0-0728 gave 151 c.c. N„ at 25° and 751 mm. N = 23'67. 

C,JI c O>TVi requires N-23'53 per cent. 

Oxidation of DinUrobensidine of m. p. 233°. 

The oxidation with hypochlorite was effected in exactly the saw 
manner as in the case of the other isomeridc, but took place with 
considerably greater difficulty. Instead of becoming paler, th» 
precipitate assumes a darker lint. The product was collected, 
washed with water, extracted with hydrochloric acid to remove 
unaltered dinitrobenzidine. and the residue was crystallised from 
chlorobenzene. The product was thus obtained in bunches of small 
reddish-orange needles, which darken at. 200° and melt at 220°: 

0-0801 gave 14-4 c.c. K, at 25° and 766 nun. N = 20’84. 

C^IT.OjN, requires N-20'74 per cent. 

The substance did not behave like a furoxan, and could not he 
converted by reduction with alkaline hydroxylamine into a 
dioxime. It dissolves wilh a red colour in concentrated sulphuric 
acid. 

6-Kitruienatsooxadiasolt Oxide (G-Sitrobemfuroxan), 


No,. 



\/ 


Beuzf'sooxadiazole oxide, dissolved in concentrated sulphuric acid, 
was nitrated in the cold with one molecular proportion of nitric 
acid (D 1-52), mixed with an equal volume of concentrated 
sulphuric acid. The product, when crystallised from acetic acid, 
formed thin, yellowish-brown plates, melting at 143°. It 
marked acidic properties: 

0 0681 gave 13 7 c.c. N, at 19° and 750 mm. N'=23'40. 

C„II s 0 4 N 3 requires N-23’20 per cent. 
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The alcoholic solution on addition of sodium sulphide gives a 
blue coloration, soon passing into violet and brown. 

4 : s.v;,iitrol>cnsisooxadmzole Oxide (4 : O-DivUrobenduroxan ) 

NO, 



Ten grains of benziaooxadiazole oxide, dissolved in 120 150 c c 

; concentrated sulphuric acid, were nitrated by addition of a 
future of 15 c.c. of nitric acid (D P52) and 40 c.c. of concen- 
'i««l sulphuric acid. The mixture is cooled at first, and then 
armed to 40° and poured into water. The product, when crystal- 
led fr<n» acctio acid ’ forms large, yellow needles, melting at 
2 b It has pronounced acid properties, turning Congo paper blue 
,4 dissolving easily in aqueous alkali. The alkaline solutions’ 
■aelily undergo decomposition, with formation of ammonia and 
iritcs : 

gave 27-7 c.c. No at 19° and 750 mm. N = 24 93 . 

C’cHoOjN, requires N = 2P78 per cent. 

The potassium salt, prepared as described by Drost, was obtained 
yellowish-brown, glistening plates soluble in water. 

Iln'iiiTuiiNT OF Tinctorial Chf.mistry, 

Tub UxiVRiisiry, Lemis. 


I CXI.-- Substituted Dilnjdroresorcim. 1 -MethyJdi- 

hjtlmresorcin and 2-MelhyldiUydroremnin. 

Bv Charles Gillino. 

i die preparation of liydroaromatie compounds from aromatic 
t’lroxy-acids it has been observed that only those compounds 
Inch contain the hydroxyl and carboxyl groups in the meta- 
Mtion to one another are susceptible of reduction it, the desired 
'.'’"'"pare Baudiscli, Hibbert, and Perkin, T., 1909, 95, 1870). 
l seemed therefore, to he of interest to ascertain whether a 
.„. n,lc ,olds S° od fcr Hie reduction of the dihydroxytoluenes. 
swmiately, most of these compnmids are difficult to prepare in 
■J'bu. an as the author has found it impracticable to continue 

r,’ C l ° r the preSCnt ’ scems des irable to give a brief 
Pfi . 0 10 ex P erime,, ts on the reduction products of oreinol (I) 
1IeSOrc ' lu °l W so tar as l hay were completed when working 
cseaicli laboratory of the Pharmaceutical Society in 1911. 
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Orcinol was first reduced by Vorlander (Tier., 1897, 30, Igg,, 
using sodium amalgam, the reduction product being 1-rnethvp 
diliydroresorciu (III). This compound was also prepared by ^ 
same author by condensing ethyl crotonate with ethyl acctoaceti,, 
and hydrolysing the. resulting ester (Ammlen, 1899, 308, 19a) ; 


ch 3 

CH, 

CHMo 

/% 

/^ ; OH 

CH,/\CH, 

\> H 

\J 

IIO-c!^!co‘ 


OH 

CH 

(I.) 

(II.) 

(III.) 


Several new derivatives of this substance are now described, tl» 
most interesting of which are those produced by its esterifieatbi, 
Mcthvldihydroresore.nl is llw intermediate member of the serfs, 
which comprises diliydroresorciu (IV) and dimethyldihydroresorcir 
(V), but, unlike either, its molecule is unsymmetrical : 


H H 


C 

Hjc/Nch, 

HO-Ck ;CO 
CH 

(IT.) 


H Me 


0 

11,0'/ X CH„ 
HO-cL ^CO 

Cl II, 

(III.) 


Me Me 

\/ 

0 



CH 

(T.) 


It would therefore appear that a second form of this substam; 
having the configuration VI should he capable of existence: 

Me H 

\/ 

C 

HjC/NcHj 
HO-C^ / CO 

OH 

(VI.) 


Much evidence has been brought forward to show that dihydro- 
and dimethyldihydro-resorcins are tautomeric substances; thus they 
yield monobasic silver salts and dioximes, and from spectroscopic 
observations it is probable that their molecules, in solution at least 
are continually changing from one form to another, as represented 
in the following scheme: 
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The introduction of an ethyl group in place of the mobile 
driven atom destroys this tautomerism. 

' Assuming that 1-methyldihydroresorcin behaves in a similar way, 
he change will be represented : 


H Me 

H Me 

II Me 

\/ 

\/ 

\/ 

U 

C 

0 

h,cAch, 

h 2 c- / \ch„ 

OC. CO 

h 2 c // ' x ch, 


0C W C ’° 

(MI 

CH 2 

OH 

(VII.) 


.ml it will be seen that the configuration (VII) is identical with 
hat denoted by (VI), and it follows that 1-methyldihydroresorcin 
nil exist ill only one form, a form, however, in which a tautomeric 
lunge is continually taking place. This view is in agreement 
villi the observed facts, for although a careful search has been 
mule among the reaction products for a second modification, none 
vis ever found. 

When 1-methyldihydroresorcin is esterified with ethyl alcohol 
iml sulphuric acid, the product is a liquid from which crystals 
:au be separated by freezing. Both crystals and mother liquor 
lire similar figures on analysis, except that the former contain a 
liiilecule of water of crystallisation, and it- seems, therefore, most 
probable that two ethyl ethers arc formed, the ethyl group some- 
iiir.es entering the molecule in the phase represented by (III) and 
mnetimes in the, phase (VII), giving rise to the two compounds 
;VT1T) and (IX), which stand in the relationship of cis- and trans- 
ic.rms to one another: 


H Me H Me 


Me H 


0 

h ! c i // \ch„ 

KtO-C^CO" 

t'H 

(VIII.) 


c 

h 2 c/\ch, 

OCV^C-OKt or 
OH 


C 

ch 2 /\ch 0 

EiO-0^^,00' 

OH 


(IX.) 


flic author intends to investigate more fully than has been done 
up to the present the preparation of 2-methyldihydroresorcin, since 
tns substance, if the above considerations hold good, should yield 
imir isomeric ethyl ethers. 
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Experimental. 

Preparation of 1-MethyJdihydrorcsarcin. 

This substance was prepared according to the directions 0 i 
Yorlander, but it was found that after repeatedly crystallising 
crude substance from ethyl acetate it melted at 127° (Vorli^ 
cives 122°) with the formation of a red film on the side of 4 
capillary. 

The tiher salt, prepared in the usual manner, is a lemon-yell,, 
substance, which slowly darkens on exposure to light: 

0-2012 gave 0 0927 Ag. Ag— 4607. 

CjTTjOoAg requires Ag = 40'30 per cent. 

The d'mmirnrbazone , prepared by adding the alcoholic solution 
to a solution of semicarbazido acetate, is a white, amorphous 
substance, insoluble in all the ordinary solvents. It darkens rvhea 
heated to 215°, and decomposes at 225°. For analysis it was well 
washed w th alcoh .1 and dried : 

0-1037 gave 312 c.c. N. at. 17° and 754 mm. N = 34-62. 

C 9 H ]fl O.,X, ; requires X - 35 "0 per cent, 

Esterijicrilion of l-Melhi/Idi/n/ilrorcsorcin. 

Twenty grams were boiled with 100 c.c. of absolute alcohol and 
7'5 grants of sulphuric acid under reflux on the water-bath for sis 
hours. The liquid was poured into water, extracted four time 
with ether, I he ethereal solution washed with dilute sodium 
hydroxide, then with water, and dried, evaporated, and tire residue 
immediately distilled, when 12-5 grams passed over at 147 — 152 : 
36 mm. After two more distillations, the product, which a 
evidently a mixture of two stereoisomeric modifications of the 
ethyl ether of 1-methyldihydroresorcin, was analysed: 

0-1185 gave 0-3030 CO, and 0 0910 H.O. C= 69-73; H=8'81. 

CyH ]4 0, requires C = 7013; H = 909 per cent. 

On cooling in a freezing mixture and freely exposing to air, a 
partial solidification took place, ami the whole was spread on 1 
porous plate (.1), when 6 grams of a solid were obtained. This » 
crystallised from well-cooled diluted acetone: 

0 1023 gave 0 2360 CO, and 0 0859 11,0. C=62’91; H=9'33. 

C 9 H ti 0,,H,0 requires C 62-79, II— 9‘30. 

S-Ethozy-l-mutln/l-X^cycloliereii-d-one (form a) is freely soluble 
in all the ordinary solvents, but may he crystallised from c0 ^ 
dilute acetone, from which it separates in fine, feathery needles 
melting at 42°. It has a- peculiar, fragrant, and camphorated® 
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„cur. When placed in a vacuum desiccator it first loses water of 
jv^allisation and liquefies, and afterwards slowly volatilises : 

U-6907 lost in six hours 0 0759. H 2 O^10'09. 

C 9 H m 0 3 ,H 2 0 requires H,O^10'5 per cent. 

The residue then suffered a further loss of 0'01 gram per twenty- 
0! ir horn's. The anhydrous substance is a colourless, oily liquid. 
The porous plate (.4), after removal of the above, was extracted 
r itl> ether, when, after removing the solvent, 5 grams of an oil 
f t .i;e obtained. No further quantity of the above- described crystal- 
jjie ester could be obtained from this by cooling, adding water, or 
jsposing to a moist atmosphere in a closed vessel for several days, 
i„il it is doubtless the second modification of the ethyl ether, 
iHhonpli possibly not entirely free from the first form. On 
plaining' for a- long time exposed to the air, it deposited crystals 
jrhicli incited at 125° with a red film, nor was this melting point 
ih-TCil by admixture with pure 1-incthyldihydroresorciri. This 
jjvdrolysis can be more rapidly effected by heating either modifica- 
iiVn for half ail-hour on the water-bath with an alcoholic solution 
Di sodium hydroxide. 

'liie two ethers were also prepared by heating the silver salt of 
I incihyldihydroresorcin suspended in dry benzene with the theo- 
retical amount of e,liyl iodide. After removing the silver iodide 
M evaporating, an oily liquid remained, which partly solidified 
tia'ii cooled in a freezing mixture. The solid, after crystallising 
from dilute acetone, melted at 42°, and its identity was confirmed 
by the mixed melting-point method. 

Seduction of ( resorcinol. 

(.'resorcinol (2 : 4-dihydroxytolacrie) was prepared from o-toluidine 
according to the directions of Noelting {ller.. 1S34, 17, qgo) and 
jlichael and Grandmougin (Her., 1893. 26, 2349). Seventeen grams 
were boiled with 17 grains of sodium hydrogen carbonate, 100 c.c. 
w water, and 1000 grams of 2 per cent, sodium amalgam for fifteen 
lioiirs under rellnx in a stream of carbon dioxide. The aqueous 
liquid was then poured oil', a further 20 grains of sodium hydrogen 
carbonate added, and the whole extracted twice with ether to 
vmove unchanged material. Excess of dilute sulphuric acid was 
f" n “i “• and (he liquid extracted five times with chloroform, 
■iw chloroform solution dried over sodium u Inhale and evaporated, 

' ■»n sticky syrup remained. After several weeks a small amount 
Nbd (m. p. 66—70°) separated, but as it was only obtained 
”! s,,la " amount, and as it proved very difficult to crystallise, 
crude material was used for the preparation of the following 
wnvative. 
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%MethyldihydroresorcimnWe was prepared by dissoh i P , 
o grams of (be oil with 1'5 grams of aniline in 20 c.c. of £. 
benzene, and boiling under reflux for ten hours. On adding a [ ' 
drops of light petroleum a solid separated, which was crystal!;^ 
from ethyl acetate: 

0 3302 gave 194 c.c. N a at 14° and 762 mm. N = 6'93. 

C,,n ]5 ON lequires N = 6'96 per cent. 

This substance is insoluble in light petroleum, readily solulf, 
in chloroform, and can be crystallised from benzene or ethyl acetit, 
from which it separates in rosettes of yellowish-sandy needl„ 
melting at 162°. 

The d'm micarhazonr. was prepared by dissolving 1 gram of 
crude 2 -methyldihydroresorcin in alcohol, and adding a sohitioi 
of semicarbazide acetate, when a pinkish-white, amorphous sub 
stance slowly sejiarated. This was washed with alcohol, anc 
dried : 

01090 gave 33 c.c. N, at 20° and 755 mm. N = 34'63. 

C,|H b 0 2 N c requires N-35’0 per cent. 

The. disemicarbazone is insoluble in all the ordinary solvent;, 
and, when heated, darkens at. 220°, and melts and decomposes si 
221—225°. 

The author wishes to express his thanks to the Research Fuel 
Committee of the Chemical Society for a grant which has in part 
defrayed the expenses of this investigation. 


CCXV1 . — A Study of Some Organic Derivatives of Ik 
as Regards their Relation to the Correspondin'] 
Silicon Compounds. Part II. Condensation Pro- 
ducts of DUtydrorydihercylstannaw. 

By Thomas Alfred Smith and Frederic Stanley Kipvim. 

It has been shown recently (Kipping, T., 1912, 101, 2103; Kota 
and Kipping, for. i-it., p. 2142) that, the dihydroxy- -compound! ni 
the molecular formula SiR.,(OH)„ are, as a rule, stable at tk 
ordinary temperature, but that, in the presence of relatively small 
proportions of alkalis or acids they readily undergo condensation 
giving open chain and closed chain products; diphenylsilicanedioi. 
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„• example, gives the following series of compounds (as well as 
,bers not yet described) : 


HOSiFIvO-SiPh 2 -OH 

]i!ivilroliis(iii>henylsiHcaue(IioI. 



rriouliydrotTiadiphenylsilicancdiol. 


HO’SiPlb-O-SiPhj-O'SiPho-OH 

Dianhydiotrisiliplienylsilicaiiediol. 


Q/SiPh.-O-S.Ph^ 

u Ss,pi. 2 - 0 '.s.pi,p u 

Tetra-fluhyilrotetrakisdiphrnylsiHcaQeilioI. 


Xovr derivatives of tin, having the general formula SnR 2 (OH)„, 
ive not hitherto been obtained. Although the existence of such 
mpomids might well be premised from the known relationship 
■tween tin and silicon, the only substances which have so far 
■en produced by the hydrolysis of dihalogen derivatives of the 
pe. tniRoX,, are certain oxides of the composition SnR„0. 
.mlicr. the nature of these oxides is quite unknown. 

Judging from the fact that all the silicon compounds of the 
mposition (SiRjO), which have been fully investigated {Joe. cil.) 
>vc bnen shown to be fairly complex elosed-chaiu compounds, it 
juld seem highly probable that the corresponding tin derivatives 
ivc analogous structures. Since, moreover, even such moderately 
nijilex silicon compounds as triauhydrotris- and tetra-anhydrotetra^ 
s-diplieiiylsilicanediol are soluble in many of the ordinary organic 
Ivt'iit.s, whereas the tin compounds (SnR.,0)„ are insoluble it 

# be lllferred that tb e va >«e of « in the latter case is greater 
tan three or four. 


The main objects of the work described in this paper were the 
reparation of some dihydroxystannic compounds of the compoai- 
D!i dnRn(°H) 2 , and the study of their relation to the correspond- 
encies; ,t was believed that the results of such an investigation 
mhl throw some light, uot only on the nature of these oxides 

' nK -°)" JUt aiso 011 tllc interesting problems presented by the 
aumc and metastannic acids. 


The first point which we investigated was the possibility of 
repamig dihydroxydibenzylstaimane, «ii(CII,,Ph).,(OII).„ by the 
of corresponding dicbloride (Smith and Kipping, T., 
101, - oaS >- Althou S 1 > w-e failed to isolate the dihvdroxy- 
ive obtained some evidence of its existence, and hr other 
-clb the results were ol considerable interest 
^ilorodibenzvUanmine is hydrolysed by a aqueous solu- 

fon-im I 111 '' ¥ wxuU '- S*™6 soluble product, apparently 
* Him derivative, 8n(CHd>li;,(01v)., or J 

hi-i. pi , ^(cnj'i'koKXWi), 

r»l> 0 «id, S,i ( CH,M,)Im I) S “ t “ M ' CmS ‘° l,B tUe d ' b -Vdroxy- 

i ^ because, immediately after its pre- 
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cipitation, like dibenzylsilicanediol (Robison and Kipping, he . . 
it is rapidly and completely soluble in an aqueous solution 
potassium hydroxide. The precipitate, however, very ^ 
changes; even by the time that it has been separated and va^ 
it has altered to such an extent that, when left in contact with? 
potassium hydroxide solution, about twenty-four hours elap? 
before it dissolves completely. 

This behaviour of the supposed dihydroxystaunic compound;, 
analogous to that of diphenyl- and dibenzyl-silicanediols, both <j 
which undergo condensation to some extent when they are precipi- 
tated from solutions of their potassium derivatives under coni 
tions such as those just described ; aud although the dump j 
much more pronounced in the case of the tin compound than - 
those of the silicon derivatives, it seems reasonable to infer tig 
the three precipitated substances are all of the same type, a jj 
undergo fundamentally similar transformations. If so, it must!, 
concluded that the freshly precipitated tin compound, which, fa. 
Us method of formation and behaviour, is doubtless the dihydro;-, 
derivative, rapidly changes into some condensation profe 
analogous to one of the open- or closed-chain silicon compote 
mentioned above. 

On examination it. was found at once that the precipitate 
differed fundamentally from all the known compounds of it 
composition SuR.,0, inasmuch as it was readily soluble in me 
organic solvents, such as benzene, ethyl acetate, chloroform, : 
carbon tetrachloride; from its solutions in all these and in severs; 
other organic liquids, it separated in well-defined, square talk 
which contained solvent, and which, when freed from the latte, 
melted at about 25-1— 2G0°. The quantity of solvent in tie 
crystals deposited from the four liquids just named could be 
expressed in certain molecular proportions (p. 2043). 

Numerous analyses of the recrystallised, solvent-free substance 
gave results which showed clearly that the compound was not tie 
dihydroxy-derivative Sn(CH 2 Ph) 2 (OIi) 2 , but which agreed 
those required by a condensation product of the latter, having ike 
formula : 

IIO-Su(CILPli) i -0-Sn(eihl , h) 2 -0-Sn(CH,Ph) 2 -OH. 

As, however, the compositions of successive condensation proauen 
differ but, little from one another, and gradually approach raj 
closely to that of the oxide, Su(CH 2 Ph),0, the analytical result 
were nor. so conclusive as might have been desired. 

Molecular-weight determinations by the cryoscopic method - 
benzene solution and also by the ebullioseopic method in chlore- 
form solution, gave fairly concordant values of about 2700; tfe 
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grce with that required by a condensation product formed from 
or 9 molecules of dihydroxydibenzyletannane, with elimination 
f 7 or 8 molecules of water respectively. The question arises, 
|„. more, what weight is to be attached to these results ? 

Xow in the case of the open-chain condensation products of 
iolieuvlsilicanediol, namely, anhydrohis- and dianhydrotris- 
jphenylsilicanediol, in both of which there is some independent 
vider.ee to confirm the result of the molecular-weight determina- 
iou.- (ICippmg, T., 1912, 101 , 2125), the average experimental 
slue obtained ill benzene solution was only about 30 per cent 
film! than the calculated value; if, therefore, analogy is a safe 
mile in the present instance, it would seem that the results 
btaiued in the case of the tin compound are also to he trusted 
This, however, is a new type of tin compound, and molecular- 
afiht determinations with tin derivatives of even an approxi- 
i ately similar nature have not yet been published. Wo therefore 
sainineil dibciizylstannic acetate and tribenzylstannol 

Sn(CH s Ph),-OH, 

« bcuzene solution, and found that whereas the experimental 
units agreed with the theoretical value in the case of the former 
lay were very much too high in that of the latter. The fact that 
relatively simple monohydroxy-derivative is so largely asso- 
rt'd ill benzene solution renders it very probable that a dihydroxy- 
ic/iipcuiid of the constitution : 


HO-Sn(CII 2 Ph) 2 -0-Sn(CH.,Ph).,-O.Sii(OH,Ph)„-OH 

Wd exhibit a similar behaviour, for this and other reasons the 
•whs ol the analyses of the condensation product are clearly of 
mail greater importance than those of the molecular-weight deter- 
luualions. 

It may therefore be concluded that, the tin compound in question 
laiitie constitution just given, and is an analogue of dianhydro- 
nsdiphcnylsilicanediolj in accordance with this view it is named 
wt'liydroirUdi b enzyU lan nan ed'tol. 

Although there may still be some doubt as to the constitution 
i the compound, we believe that there is conclusive evidence that 
t an open-chain condensation product of dihydroxydibenzyl- 
1 "inane and that the only point which is not quite decided is 
fa number of molecules of the dihydroxy-compound which have 
p licensed together. 

Ite evidence is afforded by the behaviour of the compound 
L ■ 15 heate( j and "hen it is treated with a solution of 

ir 'in M- lydroxlde - When heated alone at about 150—170°, 
oiling bromobenzene solution, it is converted with loss of 

v “ ° f water iut0 “ oxide, LSn(CH 2 Ph) 2 0]„, which, like 

6 T 
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all the compounds of this type, is insoluble in all ordinary organ;, 
solvents, even in those of high boiling point. 

Some attempts were made to determine the quantity of « afet 
formed during this transformation, but at the temper^ 
required to bring about- the conversion, dianhydrotrisdibejni. 
stannanediol is readily oxidised, with the formation of benzaldehj-j, 
arnl dibenzyl, and even when it is heated ill an atmosphere oj 
carbon dioxide traces of these compounds are formed; apparent!, 
also a small proportion of the original substance is decomposed hi 
the water which is formed during its conversion into the. oxide, 
toluene being evolved. For these reasons the determinations 
only approximately correct, and although the results agreed fairly 
well with those required for the conversion of a dianhydroli 
dibenzylstau nanediol into the corresponding oxide, they wore w. 
altogether satisfactory. 

The insoluble oxide is also produced when the open-chain cog. 
pound is left for some time in contact with a moderately concen- 
t ra ted solution of potassium hydroxide; further, it is deposited 
as a powder, together with dianhydrotrisdibeuzylstannanediol, 
when a solution of the potassium derivative referred to above, it 
excess of potassium hydroxide solution, is kept for some days a; 
the ordinary temperature in absence of air; also when dichloro- 
dibeuzvlstannane is warmed with a concentrated solution s' 
ammonium hydroxide. 

All these methods of formation are analogous to those by wliitl 
trianhydrotris- and telra-anhydrotetrakis-diphenylsilicanediol an 
produced from the open-chain condensation products of diphenyl 
silicanediol (Kipping, T., 1912. 101, 21.36, 2138). 

The oxide, |Sn(CH 2 Fh),,0],„ melts and decomposes oit 254— 260 : , 
that is to say, at the same temperature as the open-chain com- 
pound, which obviously is converted into the oxide below is 
melting point. The only evidence available on which to judge oi 
the molecular formula of Hie oxide being its formation from the 
open-chain compound, it seems very probable that tile oxide is a 
closed chain condensation product of the following character: 




At the same time it is not impossible that two (or mores 
molecules of the hydroxy-compound condense together to give < 
product- containing a closed chain of six tin atoms and six oxHtJ 


atoms. 

Attempts to find a solvent for the. oxide led to the discing 
that the compound is readily acted on by boiling quinoline, p ul1 ? 
a brown solution; from this solution a very small proportion 01 
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jauhydrotrisdibenzylstannanediol and a little tribenzylstannanol 
rere isolated, but the main product was a resin, which yielded 
jchlorodibenzylstannane with acetone and hydrochloric acid. 

A very small proportion of tribenzylstannanol is also formed 
.la.' u dianhydrotrisdibenzylstannanediol is heated alone at about 

60 3 in an atmosphere of carbon dioxide, or with water at 180° 
t is obvious from these and other instances that the hydrocarbon 
siiicles attached to the tin atom are highly mobile; dichloro- 
jphenylstannane, for example, gives triphenylstannic cblorido 
rhen it is merely treated with sodium amalgam or with a solution 
f ammonium hydroxide (Aronheim, Annaltn, 1878. 194, 145) 
ml the compound CH 2 -SnO,K gives [(CH 3 ) 2 SnO]„ when’ it is 
rarmed with alcoholic potash (Meyer, Ber., 1S83, 16, 1442). 
Experiments on the hydrolysis of dichlorodiphenylstannaue and 
icblorodi-p-tolylstannane failed to give a soluble compound analo- 
offi to dianhydrotrisdibenzylstannanediol; the only product in 
aril case was a powder insoluble in all the neutral solvents which 
iere tried, and having the composition of the oxide. 

The results described in this paper point decidedly to the conclu- 
ion that dibenzylstannic oxide is a closed-chain compound of the 
lokular formula [8n(CH 2 Ph)»0]„, where n--3 or some multiple 
1 3. From analogy it may be inferred that all the other dialkyl 
1 diaryl stannic oxides have a similar constitution. Further, our 
pits afford some experimental evidence in favour of tile ’view 
lit the acids supposed to have the composition H.,Sn0 3 are highly 
implex condensation products of stannic hydroxide, Sn(OH ) or 
re mixtures of such compounds, anil that the relationship between 
le preparations usually known as the a- and the ,3-acids may be 
rnewkt analogous to (hat between dianhydrotrisdibenzyl- 
Bimancdiol and dibenzylstannic oxide. 

Experimental. 

Hydrolysis of ])ih e n ztjl (licit lo r os fan nan e . 

" 11111 finely-divided dibenzyldiclilorostaunane (Smith and 

W"”' T ’’ 1912 > 101 » 2553) is left in contact with a cold aqueous 
MM of potassium hydroxide, it- gradually disappears, giviim a 
wl iich is doubtless a potassium derivative, 
°f 8n(CH,,-e ( ..H r ,) ; (OK)(OH). An approxi- 

’’ ' ' T cr (,r,1 t. solution of the alkali hydroxide seems to give the 
st ivsulls; when more concentrated solutions are used, the soluble 
derivative which is first formed undergoes decomposition, 

_ voluble powder being deposited (see below). 

the clear alkaline solution, carbonic acid precipitates a 
somewhat floccuient solid, which, immediate h/ after its 

6 t 2 
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formation is rapidly dissolved by a 7 per cent, solution of pota ss i„, 
hydroxide. This precipitate seems to undergo quickly some p ro ^ 
Siv change; thus, by the time it has been separated by filtrate, 
^ iw the aid of the pump, it has altered to snd , t 

“int th.t it l only very slowly acted on by the alkali, and *1*. 

- £*3 

prepared!' washed samples (about thirty minutes old), left E 
preparca, ^ potassium hydroxide solution, dis* 

neared at the end of the second day, whilst the air-dried sampfe 

reouired about twenty-four hours longer 

\ substance, apparently identical with that just described, i, 
nrecipitated when the alkaline solution of the potassium denvau,, 
' “'tiouslv treated with dilute acetic acid in quantity imuS- 
1 t mLralisation; also when finely-divided dibenzyldiclfc 
a nane is triturated with a cold dilute aqueous solutiou « 
ammonium hydroxide, fresh quantities of the solution being add, 
„ product until the latter is free from halogen. 


DianhydrotrisdilenzyUtanmnedwl, 

HO-Sn(CH,Ph),-O'Su(CH 2 Ph). a -O-Sn(CH,l , h),/0H. 

The product, obtained by any of the three methods just described, 
washed with water, and roughly dried on porous earthenm 
sinters at about 100°, and melts at about 250-260° tuna 
sliirhtly brown; when washed with cold ether, which remove, 
small quantity of some resinous matter, the sample does not ate 
at 100° but melts at the same temperature as before ; the sintenus. 
therefore, is doubtless due to the presence of this resinous impurity, 
and not to the loss of the elements of water. The impurity is 
question is probably some product of atmospheric oxidation, a 
the originally colourless precipitate turns yellow superficial!) or 
exposure to the air. The air-dried precipitate, freed from the* 
proportion of resinous matter with the aid of ether or acelw 
dissolves freely in cold benzene; when the solution is evapoW 
at the ordinary temperature, it deposits large, thick, square pla« 
which contain solvent, but which rapidly lose it on exposure o 
air, giving a colourless powder; the latter melts at - 
decomposing slightly, but, unlike the very finely divided pro 
obtained by precipitation, it does not seem to undergo a mo 

oxidation. .i™, 

The following preparations of this compound were aiu.- 
some having been obtained by methods described later : 

I. and II. Different samples precipitated from alkaline 
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jj), carbonic acid, recrystallised from benzene, and kept in a 
aciutin until constant in weight. 

III. A similar sample, which was washed with alcohol repeatedly 
per it had been crystallised from benzene. 

IV. and V. Samples prepared by decomposing diclilorodibenzyl- 
annanediol with ammonium hydroxide solution, crystallising 
■cm benzene, etc. 

VI. Sample deposited from a solution in potassium hydroxide, 
•vsiallised from benzene, etc. (p. 2047). 

I. 0'2520 gave 0'4753 CO„ and 0 1008 11 , 0 . C = 51’5; H=4'5. 

II. 0-2013 „ 0-3818 COj „ 0 0822 BLO. C = 51'8; H = 4 o. 

III. 0-1549 „ 0-2946 CO, „ 0-0635 hIo. C-51'9; H = 4'5. 

IV. 0-2173 „ 0-4133 CO, „ 0’0871 HA). C=51'4; H-4 4. 

V. 0-1602 „ 0 3029 CO, „ 0 0644 H,0. C = 51'7; H = 4'5. 

IV, 0-1851 „ 0-3506 C0 4 „ 0 0746 H,0. C=51'6; H = 4'5. 

C 4 ,H n 0 4 Sn 3 requires C-=51'9; H=Afi per cent. 

As the dihydroxy-derivative would contain 50’ 1 per cent, of 
,’rljon and 4'8 per cent, of hydrogen, whereas the oxide would 
oiitain 52"9 per cent, of carbon and 4'4 per cent, of hydrogen, 
l is obvious that the compound prepared by the above-described 
lethode is neither of these substances. The average results agree 
icst. with those required by an open-chain condensation product 
ormed from 3 molecules of dibeuzylstannanediol with elimination 
i; i molecules of water, but allowing for the usual experimental 
■nor, they would also agree passably with those required by the 
lest higher condensation product of the same type. 

The molecular weight of various preparations was determined in 
leiuene solution by the cryoscopic method. 


Substance. 

Solvent. 



Grains. 

Grams. 

At. 

M.tV. 

0*511 

14-8 

0*062 

2481 

0 543 

14-6 

0*075 

2482 

0-503 

14*8 

0*077 

2802 

0-962 

14 *8 

0-127 

2562 

0*975 

14-6 

0-130 

2568 

1-481 

13*4 

0-208 

2606 

1*635 

14*8 

0-185 

2994 


’lie compound is so sparingly soluble in cold phenol that this 
■rut could not be employed, but. some determinations were made 
the ebullioscopic method in chloroform solution. 


Substance. Solvent. 

Grain. c.c. 

0*753 7-1 

0753 7-9 

0753 8-6 

0*753 9-1 

: ^ s molecular weight of a 


At. 

M.W 

C*098 

2811 

0*088 

2S16 

0-081 

2S06 

0-073 

2947 


dianhydrotrisdibenzylstannanediol 



2042 


SMITH AND KIPPING : A STUDY OF 


is only 96'J, experiments were made with dibenzylstannic acet atl 
and also with tribenzylstannanol in benzene and in chloro( 0rit 
solutions in order to test the validity of the above results. 

The acetate was examined by the cryoscopic method : 


Substance. 

Benzene. 


Gram. 

Grams. At. 

M.W. 

0 225 

]2’4 0'203 

127 

0-483 

12-4 0-405 

487 

0-684 

12-4 0-545 

The calculated molecular weight is 419. 

505 


The tribenzylstannanol was examined by the cryoscopic and I, 
the cbullioscopie methods : 


Substance. 

Bui) zone. 



Gram. 

Grams. 

At.. 

M.W. 

0-257 

17 7 

0-110 

660 

Substance. 

Chloroform. 



Gram. 

c.e. 

At. 

M.W. 

0314 

6-4 

0-162 

786 

0-314 

7-3 

0-144 

784 

0314 

s-« 

0 125 

759 

0*314 

9-5 

0102 

841 

0-992 

9-7 

0-367 

727 

0*992 

10-4 

0-32 

775 

0-992 

107 

0-297 

813 

0-992 

11*3 

0-280 

821 

0-992 

11*7 

0-269 

813 


The calculated value for the molecular weight is 409. 


Ill view of the very high results obtained with the monohydro.u- 
derivative, it would seem that, a dihydroxy-compound of the con- 
stitution of dianhvdrotrisdibenzylstannanediol might also give 2 
very abnormal value; for this and other reasons it maybe inferred 
that the condensation product described above lias the constini- 
tion assigned to it, and that the molecular-weight determinations 
indicate association due to the presence of the two hydroxyl groups. 

Dianhydrotrisdibenzylstannauediol is very readily soluble in 
benzene, chloroform, or carbon tetrachloride, and dissolves freely 
in ethyl acetate, but is only sparingly soluble in cold ether or 
acetone, practically insoluble in alcohol or light petroleum, auii 
insoluble in water. From 1 lie first four solvents just mentioned, 
and also from ethyl bromide or bromobenzene, the compound is 
deposited in crystals which contain solvent. All these crystals lose 
their solvent- so rapidly on exposure to the air, even at the ordinary 
temperature, that the determination of their composition presents 
some difficulty, more especially when the crystals are small, as are 
those obtained from ethyl acetate and carbon tetrachloride solu- 
tions. In the case of these solvents, the freshly prepared crystal 
were rapidly pressed between layers of filter paper, placed m s 
weighing bottle, and weighed at intervals of about five minute 
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At first tlie ,oss ln wei g llf ' was very rapid, but as soon as the 
jcHierent solvent had evaporated, the rate of loss suddenly dimin- 
ished, and the wei S ht the preparation at this break was taken 
o be that of the solvent-containing crystals. The samples were 
.ben kept under greatly diminished pressure; as the last traces 
>1 solvent were lost only very slowly, one or two days elapsed 
, (.fore a constant weight was reached. 

Crystals from benzene : 0'684 lost 0'0833 or 12 2 per cent. 

3 C 4 oH M 0 4 Sn, i ,, : >C| ; H t requires 12'0 per cent. 

Crystals from ethyl acetate: 1'207 lost 01162 or 9 98 per cent. 

3Cj.>H 44 0 4 Sii 3 ,40H 3 , C0oKI requires 107 per cent. 

Crystals from chloroform : 0 852 lost 0 1536 or 17 9 per cent. 

3C 42 H, 4 0,Sn 3 ,5CIICl 3 requires 17 3 per cent. 

Crystals from carbon tetrachloride: 0 920 lost 0'1567 or 17 0 per 
cent. 

3C 4 2H 44 0 4 Sii3,4CCl 4 requires 16'9 per cent. 

For the reason stated above, these results are not very trust- 
vorthy, and although the compositions of the various aolvent-con- 
aining crystals arc expressed by the above molecular proportions, 
ithers are not excluded. 


■I tmoxphcric Oxidation of Dmnhydrotrixdibemyhtanmmediol. 

As some of the open-chain condensation products of dipheuyl- 
ilicanerliol and of dibenzylsilicanediol lose the elements of water 
,nd are converted into closed-chain condensation products when 
hey are heated alone at a sufficiently high temperature, it seemed 
irobablc that dianbydrotrisdibenzylstannanediol would undergo a 
imilar transformation; moreover, if the quantity of water formed 
11 tbis P rocess be accurately determined, "the results would 
fiord evidence as to the constitution of the original substance. 

Xow when dianliydrotrisdibenzylstannanediol, crystallised from 
enzcnc and freed from solvent in a vacuum, is heated in the air 
t 100 °, although it loses in weight, the loss is far greater than it 
voiild be if it were due to the elimination of water; thus at the 
J 01 t "'° ,lours ' heating, the loss amounted to 2 9 per cent.; at 
the end of a further six hours it was 6'4 per cent., and after' six 
hours more 8 3 per cent. Even then there was no approach to a 
constant weight, and although the substance had turned brown 

, “” 6of lfc had decomposed, it had not been converted into the 
closed-chain compound. 

The loss in weight seems, in fact, to be entirely due to atrno- 

nhtT T dat T Wh,Ch reSllItS k tho formation a, 'd subsequent 

™ ? 0f benzaldeh >’ de dibenzyl ; if the heating is 

10(1 0,,i ai abou t 115° in a glass tube, oily drops, smelling 
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strongly of benzaldehyde, are deposited on the colder portions 
the glass. 

When the freshly-crystallised compound is freed from solve,, 
ami heated at 100° in a stream of dried carbon dioxide, the l ft . ; 
\vt'i„ht. is practically negligible; if, however, the same sample 
aoain heated (after it has been exposed to the air) a decrease j- 
weight of something like 01 per cent, is observed, and losses r< 
about the same amount continue to occur after each heating. ^ 
this loss is approximately the same each time, and does not vs* 
appreciably and regularly with the period of heating, it is j, ,i 
probability due to the effect of traces of oxygen, most of nl*i 
are probably absorbed by the powder during its exposure to the*, 
in the operation of weighing, etc. 

Conversion uj Dianhi/rlrotrisdibemijlstaniunudiol into the Oriit. 
When a weighed quantity of pure dianhydrotrisdibenzylstannns, 
diol is heated at 100° in an atmosphere of dried carbon dioxide, 
a calcium chloride tube attached to the apparatus does not iucre® 
in weight appreciably, even after the substance, has been heatec 
during two hours. Jf then the temperature is raised to about 1ft;,: 
and kept between 160° and 170° for about an hour, waters 
evolved, and the increase in weight of the calcium chloride tub 
amounts to about V7 per cent, of the weight of the origins: 
substance; further, at this stage the soluble compound has beer 
almost entirely transformed into a powder, which is insoluble 
in benzene. A further increase in weight of the calcium chloride 
tube (about 01 per cent, of the weight- of the original substance; 
is observed if the temperature is then raised to and kept it 
170—175° during about four hours, but this increase is probably 
not due to absorption of water. 

It was thus proved that dianhydrotrisdibenzylstannanediol under 
goes a profound change at about- 160° with liberation of water. 

Unfortunately, the quantity of water evolved during this trans- 
formation could not be accurately determined, owing to the fan 
that towards the end of the operation, traces of oily products, si 
well as water, collect in the calcium chloride tube. So far as co»M 
be determined, the quantity was approximately 1'8 per cent, oi 
the weight- of the substance taken; at any rate, it did not exceed 
2 per cent. As this loss corresponds approximately with the 
quantity, namely. l‘8o per cent., which would be formed in tbe 
conversion of a diauhydrotrisdibenzylstaunanediol into the corre- 
sponding oxide, the results of these experiments seem to council 
the analytical data, and to show that the substance has the consti- 
tution suggested. 
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Among the oily products collected in tlie calcium chloride tube 
{benzyl was identified, but doubtless the oil also contains benz- 
Ideliyde, and possibly toluene. These products seem to result from 
he action of traces of atmospheric oxygen, which it is practically 
Iipnssible to exclude, and also from that of the water which is 
mined during the transformation of the soluble compound into 
he insoluble oxide; when it is borne in mind that 1 gram of oxygen 
light give rise to the formation of more than 11 grams of dibenzyl 
lid that the total gain in weight of the calcium chloride tube 
d the experiments just described is only about 0'03 _0'04 gram, 
t is obvious that a mmute quantity of oxygen might vitiate the 
Jesuits. 

Action of Water on Dianhydrotrkdibeniyhtannane.diol. 

In order to test the conclusion that the oily products obtained in 
be above-described experiments are formed, at any rate in part 
,v the action of the liberated water on dihydrotrisdibenzylstannane- 
liol. sonic of this substance was heated with water and a little 
icetone at 180° during eight hours in a sealed tube. The substance 
iail changed into a brown resin, and seemed to be completely 
Iccomposed. The contents of Hie tube were oily, and bad a 
mmomccd odour of toluene; from the brown resin, which was 
onpletely soluble in ether, and therefore free from stannic oxide 
, small proportion of dibenzyl and a considerable proportion of 
nbonzylstannanol were isolated; the presence of dianhydrotris- 
ihrnzylstannancdiol in this product could not be established. 


Dibemyhtannie Oxide, [Sn(CH„Ph)„OJ„. 

The compound obtained by heating dianhydrotrisdibenzylstan- 
anediol alone, as described above, is not quite pure; it contains, 
t any rate in some instances, a relatively small proportion of 
•iieiizylstannanol, which may be extracted with boiling benzene 
he residue then consists of a practically colourless powder which 
insoluble m benzene and in all the common solvents. A sample 
fis analysed with the following result : 

'J1S60 gave O' 3538 CO, and 0 0737 H s O. C=51'9; H=44. 

C 14 n„OSn requires 0 = 53 0; H = 4'45 per cent. 

This and Other analyses show that the substance lias the com- 
mon of a dibenzylstannic oxide; on treatment with a solution 

,ti^°; "a- u d ^ aCet0 " e - iS apparently quanti- 

lnt<> dichlorodibenzylsta nnaue 

Z*t mC vt 0f f ° rmatio11 - and for various other reasons, 
d See ™ hl g W ? probable that, this oxide is a closed-chain 
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compound, the molecule of which contains at least three at 0t5 
of tin. 

The oxide turns yellow superficially on exposure to light a . ; 
a ir, and when heated in the air at about 115° it undergoes osjj. 
tion, giving an oil, which smells strongly of benzaldehyde. 

Conversion of Dimihi/drotrisdibenzyUtannantdiol into the Orii], 
[Sn(CHoPh) 2 0]„ in Bromobenzene Solution-. 

As the soluble hydroxy-compound is converted into the insolu!-. 
oxide when it is healed alone at about 150—160°, it seemed p r i) 
able that this change might also be brought about by heatine • 
solution of the substance in some inert solvent; experiment show 
that this inference was well founded. 

Dianhydrotrisdibenzylstannanediol dissolves freely in cold brona. 
benzene, and when Hie solution is allowed to evaporate spontai* 
ously it deposits colourless tablets, which contain solvent ait 
effloresce on exposure to the air. When, however, the solution; 
heated at. its boiling point on a reflux apparatus, it begins |. 
deposit a colourless powder after a short, time, and in the conn 
of about half an hour practically nothing remains in solution, 

This powder is insoluble in all the common solvents, and me 
at 254 260°; when treated with acetone and hydrochloric acid j 
gives dibenzylstannic chloride, apparently as the sole product, x 
far as could bo ascertained, it was identical with the oxide prepsrb 
by heating dianhydrotrisdibeimdstannanediol alone, and auanslrs 
of it gave the following result: 

0-1815 gave 0-3494 CO., and 0 0721 H„0. C = 52-43; H=4 il. 

C'„H h OSii requires C-53'0; H = 4'45 per cent. 

Action of Potassium ff i/dra-ridr, Solution on Dianhi/drotrii- 
rWieim/lstniinaiiediol, 

When dianhydrotrisdibenzylstannanediol is left in contact wirb 
a In per cent, solution of potassium hydroxide during some Hire 
days, a small proportion of it dissolves. The residue no longer 
consists entirely of the original substance; when washed, dried, 
and treated with benzene, a pa-t of it dissolves, and the sotaiits 
gives crystals of dianhydrotrisdibenzylstaunanediol when it s 
allowed to evaporate. The insoluble portion melts at 254 — 2C0-. 
gives dichiorodibenzylslanuane with acetone and hydrochloric »d! 
and is apparently identical with the insoluble oxide obtained t' 
the other methods described above. A sample of the washed, 
insoluble product was analysed ; the result was, however, not ven 
satisfactory, possibly owing to the presence of occluded alkali: 

0 1629 gave 0’32I4 CO, and 0'0665 H,0. C=51'8; H=4'3. 

CiJfijOSn requires C = 53'0; H=4'45 per cent. 
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TIN, ETC. 

Th? filtered potassium hydroxide solution slowly deposits a colour 
les P°"’ aer ' vllen '* !S ke P t out of contact with the air, but even 
i, ,hf ‘ end of severaI days o»ly » small proportion of the dissolved 
uniter lias been precipitated. The precipitate consists of a mixture 
>f ilianbydrotrisdibenzylstannanediol and the insoluble oxide, which 
n a v be separated from one another in the usual manner 

The above-described alkaline solution, which doubtless contains 
:lif potassium derivative of dibenzylstannanediol, behaves in a 
nanncr analogous to that of an alkaline solution of diphenvl- 
dliranediol; in both cases a mixture of condensation products of 
lie (liol is slowly deposited from the solution. 

The insoluble oxide is also formed when diclilorodibeiizylstannane 
, warmed with a concentrated aqueous solution of ammonium 
nilroxide ; the colourless powder which is thus produced contains 
■ «“ a,] Proportion of dianhydrotrisdibenzylstannanediol, which is 
■asily removed with the aid of benzene. 

The insoluble oxide may be partly transformed into dianhydro- 
risdibenzylstannancdiol with the aid of a 15 per cent, solution of 
luiassnini hydroxide; when left in contact with such a solution 
hiring some days, a small proportion dissolves, and from the filtered 
icpl dianliydrotrisdibenzylstaniianediol is precipitated on treat- 
Rent wit’) carbon dioxide. 

Action of Boiling Quinoline on the Oxide. 

When the insoluble oxide is boiled with quinoline, it disappears 
a the course of about ten minutes, giving a solution which is 
lightly coloured. If the quinoline is then separated by distilla- 
ion in steam, there remains a solid residue, which is soluble in 
wm-iic. The benzene solution deposits crystals, melting at 
-i-i2o°, which were identified as those of tribenzylstannanol • 

" " ith acet ? 1 chloride they gave tribenzylstannic 

hlonrle. Hie benzene mot her liquors, when diluted with light 
lf,roem "’ 8 ave a precipitate, from which a little dianhydrotris- 
.lbenirlstaimanediol was isolated after prolonged fractional crystal- 
itation, but the mam product, was a resin, which gave impure 
Jchlorodibeiizylslaiinaiie on treatment with acetone and hydro- 
nJoric and. * 


■ lain, I of Boiling Benzyl Acetate on the Oxide. 

Boiling benzyl acetate attacks the insoluble oxide, and after a 
Short time a colourless solution is obtained; if the solvent 
011 separated by distillation in steam, there remains a colour- 

l inelf' Whl 1 C m di8SOlVeS ^ benZene - This Solution deposits 
“ Clysta ^ lne powder, which melts at- about 155 — 170°, 
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apparently without decomposing, and the melting point does 
undergo any alteration, even after repeated crystallisation f 
benzene or from mixtures of acetone and benzene. On treaty.* 
with alcoholic hydrochloric acid, this substance gave did] , 
dibenzylstannane: 

0-2422 gave 0-45S1 CO, and 0-1007 H 2 0. C = 51'6; H = 4-g 

0-1813 „ 0-3426 CO,’ „ 0-0762 H,0. C = 51'5; 11 = 4 6 
C, s II» 0 O 4 Sn requires C=51'5; H=4'8 per cent. 

Although these percentages agree closely with those require i 
dibcnzylstanuic acetate, Sn(CI7,Ph),(OAc),, the last-named cor' 
pound mells at 136 — 137°, and is different in other respects 
the compound melting over the wide range given above, p, 
results agree moderately well with those required by a hydroxV 
acetate derived from dianhydrotrisdibenzylstannanediol, at '; 

having the constitution: 

H0-Sn(CILrh) : -0-Sn(CH,rh) 2 -O-Sn(CH 2 Ph) 3 -OAe, 

as such a compound would eontain 52'2 per cent, of carbon an 
l’D per cent, of hydrogen. As, however, the melting point wass 
very indefinite, the apparently homogeneous substance may h B 
been a mixture; it- was not further examined. 

Diphenyl stannic Oxide, [SnPh 2 Oj„. 

Diphenylstannic oxide lias been prepared and examined fe 
Aronbeim (Antmlen, 1878, 194. 145), who obtained it by derail, 
posing dichlorodiphenylstaimaue with alkalis; as it seemed possible 
that under suitable conditions the dichloride might give a conden- 
sation product analogous to dianliydrotrisdibenzylstannanediol u 

made some experiments in this direction. 

In the first place, tetraphenylstannane was prepared by tie 
process employed by Pfeiffer and Sclinurmami ( Bn 1904, 37, 
321), and this compound was then converted into dibromodipliemv 
stannane by treatment with bromine according to a method 
described by Polis, which we carried out as follows : Tetrapliciivl- 
staminne. (1 mol.) is suspended in dry carbon tetrachloride, in which 
it is only sparingly soluble; the liquid is heated under a reflux 
apparatus, and bromine (2 mols.j, mixed with carbon tetrachloride, 
is then slowly dropped down the condenser. At first the reaction 
takes place very rapidly, and the colour of the halogen disappears 
at once, but when nearly all the bromine lias been added, the solu- 
tion remains reddish-brown, even after it has been boiled for some 
time. "When the reaction is at an end, the solution, which is quite 
free from suspended tetraphenylstannane, is submitted to distilla- 
tion in steam in order to remove the carbon tetrachloride and 
bromohenzene. The tin compound which remains is treated with 
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solution of sodium hydroxide, and the resulting oxide is separated 
jv the aid of the pump, and washed with alcohol and ether. The 
H vduct- is then converted into dichlorodiphenylstannane by treat- 
ne ur with alcohol and hydrochloric acid. 

The dichloride, purified by recrystallisation from alcohol, was 
■iUitiousIy hydrolysed with an ice-cold dilute solution of potassium 
r , dioxide. It was thereby converted into a colourless powder, 
mil the alkaline liquid, separated by filtration, gave no precipitate 
v he 11 treated with excess of catbon dioxide. In other experiments 
in alcoholic solution of the dichloride was slowly dropped into 
■xcess of an ice-cold, well-stirred, dilute aqueous solution of 
nnmonium hydroxide, the product, so far as could be ascertained, 
vas identical with that obtained by the first method, and it was 
nsohible in all the ordinary solvents. 

This oxide, unlike the corresponding dibenzyl derivative, seems 
to be quite unchanged when it is left in contact with a 15 per cent, 
solution of potassium hydroxide, a fact which is the more note- 
worthy since phenyl derivatives are, as a rule, so much more 
strongly acidic than benzyl derivatives of similar constitution. 

The diphenylstannic oxide was also unchanged when it was boiled 
with quinoline during some time. 

Dichlvrodi-\>tolyhhmn<uie, Sn(C e H 4 Me) 2 Cl 2 . 

This dichloride was prepared by methods analogous to those 
used in the case of the corresponding diphenyl derivative, starting 
with letra-p-tolylstannane, which has been described by Pfeiffer 
{Mtth. anorg. C'hem., 1910, 68, 101). The tetratolyl compound 
having been treated with bromine (2 mots.) in boiling carbon tetra- 
chloride solution, the solvent and the bromotoluene were separated 
by distillation in steam, and tlie remaining tin compound was 
treated with excess of a solution of sodium hydroxide. The washed 
and dried oxide was first boiled with benzene in order to remove 
any unchanged tetratolylstannane, and then converted into the 
dichloride by treatment with alcohol and hydrochloric acid. 

1 lie alcohol was then evaporated, and the dichloride extracted 
with light petroleum; from this solution it was deposited in 
colourless plates, which were purified by recrystallisation from the 
same solvent : 

0 4060 gave 0 3771 AgCl. Cl - : 18 8. 

C, 4 Hj 4 C],Su requires Cl 191 per cent, 

^■ddorodi-p-tolylsttinnmie, like the corresponding diphenyl com- 
t oim , is very readily soluble in all tlie ordinary organic solvents, 

J it crystallises well from light petroleum; it melts at 38 — 40°. 
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Di-p-tolylst-aiimc Oxide., [Sn(C 6 H 4 Me) 2 0]„. 

The hydrolysis of the dichloride was carried out with a solmj, 
of potassium hydroxide and with ammonium hydroxide, ex f 
as described in the case of the. diphenyl derivative; the only p,, ;../' 
which was thus obtained was a colourless solid, which did not a. .. 
at 300°, was insoluble in all the common solvents, and was 1 --, 
verted into the dicliloride on treatment with alcoholic hydroclv, 
acid: 

0 1670 gave 0 3252 CO s and 0 0669 H.O. C = 53'l; H=4 iy 
C ll H ]( OSn requires C=52’9; H = 4'4 per cent. 

These results seem to show' that the dibenzyl compound which n 
have described as dianhydrotrisdibenzylstannanediol has no allJ 
logue in the diphenyl and di p-tolyl scries ; there is every rejs)J 
to believe, however, that the diphenyl- and the di-p-tolyhstam, ( 
oxides, like the corresponding dibenzyl compound, are closed-chair 
condensation products of the respective dihydroxy-compounds, 

The authors desire to acknowledge their indebtedness to tie 
Government Grant Committee of the Koyal Society for a grant is 
aid of this research. 

UXIVKllSITV Col.LIXR, 
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OCX VII . — Some Derivatives of Oleanol. 

By Frank Tutin and William Johnson Smith Nalntox. 

In a former communication (T., 1908, 93, 896) Dr. Power and one 
of us described the isolation from olive leaves of a crystalline 
substance, which was designated oleanol. It was shown that oleanoi 
possessed the formula and that it contained two hydroxy! 

groups, one, of which had phenolic properties. Thus, on lnelhylation 
with methyl iodide and sodium ethoxide, oleanol yielded a mono- 
methyl derivative, and the latte*:, on acetylation, gave a mono- 
acetyl compound. Oleanol itself was shown to afford a diacety! 
derivative, which, on heating with dilute alcohol, lost one aceiyl 
group, yielding monoacetyloleauol. 

It was also shown (Joe. nit.) that when diacetylolcano! (in. fJ. 
208°) is heated above its melting point it underwent some change, 
gas being evolved, and a compound formed which did not melt at 
310°. The analysis of the latter compound indicated it to possess 
tlie formula and, since it was not affected by alkalis, it 
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IS concluded that it had been formed by the elimination of the 
o acetyl groups from diacetyloleanol. 

More recently, Power and Moore (T., 1910, 97, 1104) isolated 
'Din the leaves of Primus serolum a substance isomeric with 
eanol. This compound, which was strictly analogous to oleanol 
its properties, was designated prunol. Diacetylprunol, ou beating 
nilcrwent a change similar to that suffered by diacetyloleanol but 
, this case it was conclusively shown that the reaction consisted 
, the elimination of one molecule of acetic anhydride from two 
decides of the diacetyl compound. The product of high melting 
, mt (315°) has the composition C 06 H 103 O 7 , hut, since it is not 
foiled by heating with alcoholic potassium hydroxide it is prob 
,k that some change had occurred other than the condensation 
nscqneut upon the elimination of acetic anhydride. 

A quantity of the alcoholic extract of olive leaves being avail 
il was considered of interest to pursue the investigation of 
lcanol with the hope of throwing some light on its constitution 
H'l als0 t0 ascertain whether the behaviour of the diacetyl deriv- 
tive on heating was analogous to that, of diacetylprunol 
Although the amount of oleanol available did not permit of 
«h information being gained regarding the constitution of a 
it .nance of so largo a formula, a number of interesting derivatives 
ave been prepared from it.. 

With regard to the change suffered by the diaoetyl derivative ou 
eating, it has now been ascertained that this reaction proceeds 
naiogously to that undergone by diacetylprunol, and results in the 
lunation of a substance possessing the formula C„H,,,0, The 
.steading analytical results previously obtained by Pmver and 
mm have been found to he due to the persistent retention of 

M:ze " e > whlch . was ‘‘"'ployed for the crystallisation of the com- 
niiid in question. 

Wl,,. oleanol, is oxidised with potassium perman- 

V“ 7 U 80 Ut , 10n " yieIdS 8 ‘• 1 %droxy-compou.id having 
' ■ , 8 lt wouId a PPear> therefore, that oleanof 

^j toap , 3 ', cjj: ' :<i 1,11,1 that this oxidation, 

dhi, cede acid and a ketone. Although no direct evidence 

;,i 11,<: character °f the substance C,,H I(; 0, was obtained, 

" IS t T m 7 7 !t C0,ltai,1S 0 group, and it is 

J2" ,k ‘ S,SnaU ' 11 11 *bl» and 

11h- reactions which ensued on heating oleanone and diacetvl 

tsrtrs? ** - , nJ ,,,. JTOM r2 

be considerable diffi *1 U “ Xp . eCted ,lature! ;md scrve to “plain 
„ , ffiCUlty Whlch was at first experienced ,u prepar- 

- y “Ppreciablo quantity of the first-mentioned compound/ 
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Oleanone, when heated with glacial acetic acid, undergo e < 
change, but if the acid is slightly diluted with water a pink '. J 
rapidly develops, which changes, first to green, and then to a 
violet colour, the latter gradually fading. C)n removal of ,! 
acetic acid a product is obtained which is uncrystallisable, but rtf 
a crystalline acetyl derivative having the formula 

C 50 H ;6 O 7 -CO-CH 3 . 

On hydrolysis, the latter yields the corresponding 
C 50 H !6 O j -,(OII) 2 . This change may be accounted for, empiric, 
by the condensation of 2 molecules of oleanone, accompanied hr 
addition of one molecule of water and the elimination of -■ 
elements C 8 H ]0 Oj: 

2C S ,H io.O , ~ 1 f ,0 — C 50 FF 78 O 7 h- C 8 H 16 0 3 . 

There are several ways possible in which such a change ct-i 
occur, but the amount of material available was not sufficient >• 
permit of the determination of the exact course of the reaction 
The above- described reaction is of interest inasmuch as f 
changes of colour closely resemble those produced by a phytotef 
when treated with a drop of sulphuric acid in the presence "of a«s 
anhydride. It is possible, therefore, that some similar conder.--. 
tion may take place in the case of the phytosterols. 

When diacely Idea none is heated with acetic acid coats::;- 
aqueous hydrochloric acid, an analogous reaction occurs. The sat 
change of colours takes place, and a compound, O 30 n T7 O 7 *CO-t'Il 
results. The latter proved to he the monoacetyl compound coni 
sponding with the above-mentioned diacetyl derivative, 

. ,1! " (CO-flly.., 

On acetylation it yielded the latter, and on hydrolysis with alts; 
it gave the dihydroxy-compound, C- l0 H :ij O 5 (OH) 2 . These clung! 
may be represented as follows: 


C, 0 H„0, 


i% C^U^OAc, 


C,„H 7; 0,Ac 


IIoO 

I 

PWy i* 

The further oxidation of oleanone, C.><Jf Ki 0 4 , could not be effpertd 
by means of potassium permanganate, and recourse was therefore 
had to the use of chromic acid. This resulted in the formation on 
substance, C 2;) H 42 0 4 , and, since the latter yields only a monoaef**' 
derivative, it would appear that the alcoholic hydroxyl group 
originally present in oieanol had been oxidised to a keto-group- 
The other two atoms of hydrogen removed are possibly accounts 
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l |,v t lif oxidation of a reduced aromatic nucleus. When the 
I:. lame. C 29 n 4; .0 4 , which melts at 275°, was submitted to the 
Jriv prolonged action of alcoholic potassium hydroxide it was 
Averted into an isomeride, inelting at 315°. if, however, the 
turn of the alkali was still more prolonged further, and more 
ufoiind, changes occurred. 

The direct oxidation of oleanol by means of a warm solution of 
roraic acid in acetic acid resulted in the formation of the above- 
wlioned compound, C. 29 H 4 . 2 0 4 , together with a mixture of carb- 
ylic acids. It was ascertained that the latter contained at least 
rec compounds, but no crystalline acid could be isolated from it. 


Experimental. 


The alcoholic extract of olive leaves from which the oleanol was 
uiued was the same as that employed for the investigation of 
p constituents of olive leaves (T., 1908, 93, 891). It was mixed 
!l, water and distilled in a current of steam for the removal- 
the volatile constituents, after which the resin was separated 
>ni the aqueous liquid. The resin was then mixed with purified 
I'-tlini. and the thoroughly dried mixture extracted, first with 
troknim (b. p. 35—50°), and then with ether. The ether extract 
misted largely of crude oleanol, which separated as a green, 
aringly soluble powder. The latter was collected, and crystallised 
>m alcohol with the employment of animal charcoal, when pure 
janol was obtained ill slender, colourless crystals,’ melting at 
i : . The mother liquors from this substance gave further 
louuts of oleanol in an impure, amorphous condition, from which 
e pure compound was obtained by means of the acetyl derivative, 
le latter, on treatment with alcoholic potassium hydroxide, yielded 
.rc oleanol. 


Diacetvloleauol was first investigated with respect to its 
kaviour on heating. This derivative, after recrystallisation from 
etic anhydride, melted at 208°. Determinations of its optical 
tation and molecular weight gave the following results : 

H4GH6, made up to 20 c.c. with chloroform, gave „ + 2°52' in 

a 2-dciri. tube, whence [a] D +61'9°. 

'•iiiO. in 2,rl3 of benzene, gave \/ -0'26°. ![.W. = 426 
CssHm 0 5 requires M.VV. 554. 


, S °" l ""' llat Iow result - ol «us molecular-weight determination 
• T Ml i 0ttnfced for b y bhe great readiness with which diacetyl- 
" 1I(| I undergoes partial hydrolysis. 

1 quantity (2 grams) of diacetyloleanol was heated in a dist-illa- 

, f ti“n a" T* 1I ‘“ e at “ 4 °“ when a volatile substance 
vo, J ’ Jnd collected 111 ‘be receiver. This distillate was 

’Uij. CIJI. 

6 U 
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idcnf ified by its general properties and boiling point as acet ; 
anhvdride. Tile solid residue in the distillation flask was dissol v 
in a small amount of hot petroleum (b. p. 90 — 120°), and boilijj 
dliyl acetate added. A substance then separate^ in small, co ] a)j ; 
Jess, flattened prisms, which melted at 315 — 316°: 

0-0995* gave 0-2860 CO, and 0'0892 H,0. 0=78-4; H = lo (j 
C, jC ll ]0 ,O 7 requires 0=78 7 ; H = 10'l per cent. 

It is thus evident that the change undergone by diacetyloleanr/ 
on heating is analogous to that suffered by diacetylpruuol (I> 0#v 
ami Moore, he. eit.), and proceeds according to the followij- 
equation : 

= CjjfiUjQoO- h (ch 3 'C0) 2 0. 

O.i uh t do it of Oleanol with Potassium Permanganate. 

Formation of OUanone , C 2 t)H 46 0 4 . 

A quantity (10 grains) ’of oleanol was dissolved in glacial ac*tii 
acid, and a solution of 7 grams of potassium permanganate in ; 
large volume of 05 per cent, acetic acid then gradually added 
After keeping the mixture for an hour it was decolorised by meai;; 
of sulphur dioxide, when, on pouring tlie solution into water. \ 
quantity of solid was precipitated. The latter was isolated fc; 
meaus of ether, and the ethereal solution shaken with aqueous 
alkalis. This treatment, however, removed only acetic acid aid 
relatively small amounts of amorphous products. The ethereal 
solution was then evaporated, and the residue crystallised iron 
ethyl acetate. This was achieved only with considerable difficult 
owing to the great tendency of the produet to separate in a colloidal 
condition. The material which had been once crystallised from 
ethyl acetate was then recrystallised several times from metliyi 
alcohol, when it appeared to be dimorphous. It formed either 
glistening, colourless needles, or elongated, lustrous plates, bod 
forms melting at 30-1°. The yield was about 40 per cent, of tk 
weight of the oleanol employed: 

0T 299 gave 0*3625 CO, and 01170 11,0. C = 76T; H=100. 

UT331 ., 0-3712 COl „ UT202 1I 2 0. C- 76 0; H -100. 
C,,1I 4 A requires C _ 7C’C; H — 10‘0 per cent. 

ft- appears, therefore, that on oxidation oleanol suffers the lo>'' 
of the elements (Ml, and the addition of one atom of oxygen 
It is highly probable that the resulting product, Co 9 H 4[1 0 4 . is ; 
ketone, although no oxime could be prepared from it, and it 1 
proposed to designate it oltanone. 

Oleanone is moderately soluble in most organic solvents, and 1 


* Dried at 130°. 



derivatives of oleavol. 


2055 


<61 JOO 

1 »'« «.» a, ,.IWi„ 5 


uv 


, * ** cmoro 

J-ticm. tube, whence fo] D +40'4° - — — » 

, Ooiceti/loleanone, C, 29 H 41 0,(C0-CH . ) La 

was heated for come time with acetic j' q “ antlt y of o| eanoue 

mixture was poured into water and W ^ *1^’ after wllicJl the 
iThe latter was crystallised from a mill lesu tiu g solid collected. 

when pure dmc e Ujl 0 Uanonc was "V* ^ 

like the corresponding dihydroxy-ketone appears tn i BUbstaMe > 
forms either well-defined, colourless L ‘ ’ to be dimorphous. It 
forms melt sharply at 293°; 6 es ’ or flat P !at -es. Both 

01371 gave 0 3682 CO, and 01173 H,0. 0=73-0. H 

O3A0O# requires 0=73 ]- II-9 9 fl~9o. 

A determination of the specific mfL,. " PG ’ CeD( ' 
null : P ' C r ° ta(or y P°™ gw the following 

0-3966, made up to 20 c.c. with -1,1, ,.„r 
a 2-dcm. tube, whence [ a ] D +61 . 8 o ™’ gavo %> + 3°27' in 

Unlike diacetyloleanol, this diacet.,1 1’ • 

ydrolysis with the formation of a m ^ il0t mider S° 

rated with 75 per cent, alcohol. ' ""L 1 derivative when 

Jl'iaiiaeitylolfii/tonc, , ,0, -CO-OH _a 
? impure ^material contained in the wotwT 
■vslmlisation of crude diacetvlclmne, L q '! ors fro!n the 
..<4 when, in addition to the last inert' "^1 fraction * !1 y crystal- 

Mat of another substance was obtained “S < ?T |,0 ? d * 3 emU 

ernied, colourless needles, melting a < o 60 o Tie atter formod well- 
T1038 gave 0-2831 CO, and 0-0878 ILO. C=74 . 4 . H .. 

^iHjsOs requires 0 = 74-4 ■ ff q.c *>H-94. 
fids substance thus appeared to ^ CWt 
kn hydrolysed with alcoholic potassLnTT^f ' ° leanone > a »d, 
■venerated from it. If, ; s „ , P , oh ,, . 3’droxide, oleanone was 

a - d ucctate than the correspondi m 1' f^ 1 aud lcsa *> in 
tch- soluble in chloroform. Its optical ^oi / denvative . but is 
with the following result: ' t '* to, > r 1 30 "' CT "-as deter- 

*147. made im on „ • , 

•>. ( ] cm i / , ~ r,c * Hiloroform crave a ■ W • 

-'loin, tube, whence [«]„ ..73.50 B “« ‘ r3 3 m a 

; "!>o piSritai^';™^ f f w . of lts acet >’ ! d — 

Ww,,t,,m °“ d dimorphous forms. a ,uistu » of the 

^ oxidation of a!^'’ A 
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was 
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also inconvenient for the isolation of the oxidation product, j,. 
number of experiments, therefore, it was sought to recover n, 
mcater part of the acetic acid by distillation in a vacuum 
the reaction mixture containing the oxidation product had | )(? 
poured into water.' When this was done, however, it was fo, ( 
verv difficult, or impossible, to isolate any pure oleanone from 
oxidation product, the latter being, for the most part, uncrygr 
lisable. It was thus evident that the evaporation of the acetj. 
acid with the aid of heat had caused some change to take p] w 
and it was at first thought that this might be due to the parti 
acetylation of Hip, oxidation product by the acetic acid i u 
presence of the manganous sulphate which had been formed duri* ; 
the treatment of the oxidation mixture with sulphur dioxide. \ 
quantity (1 gram) of pure oleanone was therefore dissolved in acefe 
acid, and such an amount of manganous sulphate added, dissolve! 
in a’littlc water, as would have been formed during the preparafc 
of one gram of oleanone. The mixture was boiled for three W 
after which it was concentrated in a vacuum and poured into vats 
The product was then extracted with ether, when some yelk 
uncrvstallisable material was obtained. The latter was heated fe 
some" time with acetic anhydride, after which the mixture «■„ 
poured into water, and the resulting solid collected. The latte 
was crystallised several times from dilute alcohol, when smi 
colourless plates were obtained, which, on heating, first softened, 
and then melted at 324°. This substance was evidently a ib 
compound, being quite distinct from diacetyloleanoue, and it n 
thus evident that heating with acetic acid and manganous sulphate 
did not cause simply partial acetylation, as had been thought, k 
that some more profound change had occurred. 

The action of anhydrous acetic acid alone on oleanone was there 
fore investigated, but, after boiling for several hours, the origiwi 
ketone could be recovered unchanged. When, however, a small 
amount of water was added to a solution of oleanone ill boilin: 
glacial acetic acid, a pink colour rapidly developed, which gradual) 
changed to green, and finally to a faint violet tint. On isolatiif 
the resulting product, only uucrystallisable material was obtains 
but, on acetylation, the latter yielded the above-described acety: 
derivative, melting at 324°. It is evident, therefore, that oleanoR 


is radically changed by the action of hot dilute acetic acid. 

The d/ac tyl derivative, C ;0 H ;6 O ; (CO'CH ;i ) 2 (m. p. 324°), v - 
moderately soluble in alcohol and ethyl acetate, but more readiw 
so in chloroform or benzene. After drying at 125°, it yielded 
following results: 
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ii 1537gaveO'4164 C0 2 and 0'1308 H„0. C=739- H = 9’4 
,,-1007 0-2896 CO, „ 0 0922 H,b. C 74 0 • H = 9,',' 

0-5208, in 24-0 of benzene, gave At -0-13°. M.W. = 853. 

CyH s 0 9 requires C=74‘l; H=94 per cent, M.W.=874. 

A quantity of the acetyl derivative was hydrolysed by means 
alcoholic potassium hydroxide, and the resulting substance 
dated. The latter was crystallised from ethyl acetate containing 
mall amount of alcohol, when it separated in very thin, colourless 
ites, which melted at 312° : 

i)1028 gave 02814 C0 2 and 0 0926 H 2 0. C=747 ; H = 10’0 
C-,(,H :s O; requires C-74'7; H-9-9 per cent. 


I etifin of Acetic and Hydrochloric Acids on DiaeetyMeanonc. 

A quantity (4 grains) of diacetyloleanone was dissolved in glacial 
retie acid, and 15 per cent, hydrochloric acid added to the hot 
quid until a faint cloudiness was produced. The mixture was 
hen boiled for some time, when the previously-described cycle of 
clour changes occurred, at the completion of which a substance 
sparated from the boiling liquid in colourless, glassy plates. After 
(crystallisation from methyl alcohol, this substance melted at 
32°: 


01417 gave 0-3904 CO, and 0-1226 H,0. C = 75'2; H = 9-6 
H316 „ 0-3626 Coj „ 01154 HA). C=752; n = 97! 

C i-,-2 H 80°3 requires C=-75’0; 11 = 97 per cent. 

This compound proved to be the monoacetyl derivative of tins 
revionsly-d escribed diltydroxy-compound, melting at 312°. On 
vdrolysis with alcoholic potassium hydroxide it yielded the latter, 
nd on acetylation it gave the diacetyl derivative, (Found', 
= 741; H = 9’6. Calc., C=74'l ; H = 9'4 per cent.) The melting 
oiat of the diacetyl derivative when prepared in this manner 
owver, could not be raised above 292°, but this was doubtless 
ue to the persistent retention of a very email amount of impurity. 
J all other respects the two preparations were identical, and no 
urenng of the melting point occurred on mixing them. 


Oxidation of Oleanone with Chromic Acid. 

As oleanone could not be further oxidised by means of potassium 
•rmanganate, recourse was had to the use of chromic acid. 

A quantity (10 grams) of oleanone was dissolved in 1 litre of 
'T ^ acld> alld a sol, 'tion of 13 grams of chromic acid in 
' C ' f ° ' “ per cent - acetic acid gradually introduced, the mixture 
- = starred, and maintained at 55-60°. Sulphur dioxide was 
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tlien passed into Uie mixture to remove any excess of chromic af 
and the solution poured into water. The mixture was subsequent^ 
extracted with ether, and the ethereal solution deprived of S[v 
acid bv means of aqueous potassium hydroxide, washed, dried, E .- 
concentrated. A sparingly soluble, crystalline substance ;d. 
separated from the solution. This was most conveniently recur.' 
lised hy extraction with ether in a Soxhlet apparatus, sl] ta „ 
formed thin, lustrous, colourless plates, melting at 275°. The 
of pure material was 4' 5 grams from 10 grams of oleanone : 

01272 gave 0'3586 CO.-, and 01062 H.,0. C=76'9; H=9'3, 

0-1357 „ 0-3811 CO; „ 01151 H 2 0. C=76'6; H=91, 
C a H 12 0 4 requires C = 76'7; H = 9'3 per cent. 

This compound is thus seen to be formed from oleanone In- 
loss of 4 atoms of hydrogen. It was found to contain unlv 
hydroxyl group, and is probably a diketone. 

A small quantity of the substance C. 9 TI 4: ,0 4 was acetylatcil i: 
means of acetic anhydride, and the product crystallised 
absolute alcohol. Long, colourless, hair-like needles were il 
obtained, which melted at 268° : 

0-1027 gave 0-2815 CO. and 0*0842 H s O. C = 74-8; IT — 01. 

0*3404, in 23*66 of benzene, gave Af -0*147°. M.W.=492. 

C„H h O ; , requires C 75*0; H=8*9 per cent. M.W.=g 

This mononce.t yl derivative is moderately soluble in alcoh:. 
somcwliat more so in ethyl acetate, and readily so ill chloroform:: 
benzene. 

Action of I’otamitm Hydroxide, on the Compound C 29 H t; O f 

The. substance C, 9 H )2 0 4 could lie recovered unchanged after beir; 
heated for a short time with fairly dilute alcoholic potesir. 
hydroxide, and it could therefore be regenerated from its at?;: 
derivative. When, however, stronger alkali was employed, and lb 
heating was more prolonged, further changes took place. 

A quantity of the substance C. 9 H 4 »0 4 (m. p, 275°) was dis».G 
in fairly concentrated alcoholic potassium hydroxide, and ta 
mixture heated for two hours. The liquid was then poured «K 
water, acidified, and extracted with ether. On evaporation oi 1? 
ether a product was obtained, which, when crystallised from , 
mixture of ethyl acetate and alcohol, separated in small, tc 
prisms, melting at 315°. The yield of the latter was by no in*-* 
quantitative, and the mother liquors contained uncrystalliet-' 
material : 

01017 gave 0-2867 CO., and 0'0849 TLO. C=76'9; H=«- 

0-1406 „ 0-3970 COj „ 01182 H 2 0. C-77'0; H=9 3. 

C' 29 H l .,0 J requires C = 76'7; H=9'3 per cent. 
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This substance therefore appears to be isomeric with the com- 
juml CbAA ( ra - P- m °)< from which it was obtained. A 
ix.ture of the two isomerides melted at 250 — 256°. 

The new isomeride, melting at 315°, yielded a monoacctyl deriv- 
ive Oil treatment with acetic anhydride. This derivative crystal- 
iC( ] from ethyl acetate in colourless needles, melting at 303° : 

n 1106 gave 0'3046 CO. and 0 0920 ILO. C = 75'l ; H = 9 2. 

C 31 H 4 A requires C=76'0; H = 8'9 per cent. 

Another portion of the original compound, C,, 9 H 4 „0 4 (m. p. 275°), 
is dissolved in concentrated alcoholic potassium hydroxide, and 
e mixture boiled for three days, after which it was evaporated 
most to dryness. The residue was then poured into water, acidi- 
•d, and extracted with ether. On evaporating the ether a product 
js obtained, from which neither of the isomeric substances, 
,ir,,0.|. could be obtained, and which was, for the most part, 
iciTstallisablc. It yielded, however, a small amount of a sub- 
ject', which crystallised in small leaflets, melting at 87—88°, and 
id (lie characters of a higher fatty acid: 

n-0578 gave 0*1652 CO., and 0 06S2 II..O. C=78'0; H-13'l. 

C 23 H «°2 requires C = 78'0; H^13'0 per cent. 

The formation of a fatty acid, C 25 H 4| .,0.„ from the substance 
„ir 12 0 4 would account for the major portion of the molecule of 
Miiol, and would greatly facilitate the elucidation of the eonsti- 
nion of the latter. The change might take place according to the 
Huwiug equation : 

AAA + 4H.0 = C,,H lc O, + C fi II 4 O 0 . 

Unfortunately, however, this point cannot be considered as 
finitely established, since the amount of material available only 
'rmitted of one further small experiment being conducted, and 
e latter did not result in the isolation of any more of the fatty 
"‘I 111 question. It is difficult to sec. however, how the acid 
isAA (m. p. 87 88°) could have been introduced from an 
■tianeous souicc, particularly as no compound possessing this 
mposition and melting point, has hitherto been known. An acid 
(sscssing the same formula, but melting at 68°, lias been shown 
occur in olive leaves (Power and Tulin, he. cit .), but it is 
possible for any of this to have been occluded in the compound 
.:iH 4 ,0 4 (m. p. 275°), which was hydrolysed, since the latter was 
'epared from pure oleanol, melting at 304°. 

Hie action of concentrated alcoholic potassium hydroxide on 
™o! itself was investigated, but was found to bring about no 
»ange. ° 
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O-ridation of Oleanol with Chromic Acid. 

Oleanol was oxidised with chromic acid under the same , yr| - 
lions as those described in connexion with the oxidation of o]ean or 
At the completion of the oxidation the acetic acid solution v 
poured into water and extracted repeatedly with ether, 
ethereal solution was then shaken with aqueous alkali, 
removed acetic acid and a considerable amount of a mixture 
solid carboxylic acids. The ethereal liquid then contained 
above-described substance, 1 1 4i O, (m. p. 275°), the yield of w] l t ; 
was about 10 per cent, of the weight of the oleanol employed. 

The above-mentioned mixture of carboxylic acids could not i, 
crystallised, nor could any crystalline ester or salt be obtained fro* 
it.. It was therefore converted into the barium salt, and the latte 
precipitated in seven fractions by concentrating its at | 1]ew 
solution. The acid was then recovered from each of the fraction 
of barium salt, and the resulting products, all of which 
amorphous, dried at 1 25°. Their analysis and the determinatiot 
of their neutralisation values gave the following results: 



Percentage 

Percentage 

Neutralisation 

Fraction. 

of carbon. 

of hydrogen. 

value. 

1 

60-0 

8'4 

236 

2 

68-6 

8-3 

237 

3 

717 

8-6 

268 

4 

707 

86 

268 

5 

69*4 

8'5 

243 

6 

697 

8-4 

230 

7 

68 3 

8-0 

221 

It is thus evident that tlu* 

direct oxidation 

of oleanol by roea: 


of chromic acid results in the formation of at least three carbon!) 
acids, in addition to the above described substance, C.„,H J ,0, 

The Wellcome Chemical Rkseahcii Laboratories, 

London, E.C. 


CCXVIII. — The Interaction of Sodium Amalgam 
and Water. 

By Herbert Biiereton Baker and Leslie Henry Paskee. 

Thf. fact that water prepared under special conditions acted with a 
strikingly slower velocity ou sodium amalgam than did ordinal}' 
distilled water was observed by one of us two years ago (baker. 
Tram. Faraday Hoc., 1910-11, 6, 119). The original qualitative 
experiment, was performed in the following manner. 

Water was distilled from a copper or Jena-glass boiler, and 
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kteam passed through a carefully cleaned copper tube, made without 
Lazing, which acted as a condenser. Two or three inches of the 
topper tube were heated to redness by a Bunsen burner before 
the steam was condensed. The tube was suitably bent, to prevent 
any spray from the boiler beiug collected in the receiver. For the 
purpose of the experiments, after about one-sixth of the quantity 
>i water taken had been distilled over, the distillate was collected^ 
:ho distillation being stopped when a similar quantity was left in 
boiler. Two Jena glass test tubes were then cleaned with a 
nixitirc of nitric and chromic acids, rinsed, and steamed for half- 
Kr«. 1. 



m-i.our One was half-filled with this special water, and the 
mth ordlnar y distilled water. Into each a few c.c. of sodium 

: szr “•"* ■ *- “«*■ 

prldwre* “ Ct r m the , tllbe COIltaillil 'g ordinary distilled water 
tr evnl J | ^ 1C ^ 0V<T tbe slirface of the amalgam, and hydrogen 
™er tt , 3 r3PIf! rate ’ hl the caS3 of tbe specially distilled 

aria c « of7h'° n "T COnfined practically to one small point oil the 

z r g rv nd tIie hydrogeu wm ev ° K ‘ d - a 

hilled » J Sl ° Wer rate tha,t “ ™se of the ordinary 

l *“meaccurateIvthe aPI i arat,la r (Flg ' ^ ” then c ° nst >ucted to 
ecurately the volume of gas evolved. 
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1 is the reaction-vessel, which consisted of a large, thick J t& 

glass test-tube, with its neck drawn out, into which was ground 4 

0P TlirOTgTii waf sealed 0 the tap-funnel C, the upper portion,: 

1 ' v, was made conical to accommodate a filter paper. I ato j 

-■«» »■ » «- «*■“•> r* »■»> 

Between S and B a- side-tap G was inserted, to allow an ind % ,. 
dent opening to the atmosphere when necessary The whole * 
then put in connexion with the nitrometer h by means 0 1 * 
pound joint P. The two ground joints and the tap G were p. 
tested bv mercury seals. The mode of carrying out the exp«„ i: 
eyas to put a quantity of the water into A, fit the apparaa, 
Ltherf and filter in the amalgam through C. The reactroa-^; 
JL graduated for 50 c.e. and 55 c.c., and except where other., 
stated, 50 c.c. of water and 5 c.c. ot amalgam were taken M 

11 More each experiment, the whole apparatus was cleaned , 
described for the test-tubes in the qualitative experiment 
Tl, e reaction-vessel and the nitrometer were surrounded tf 
water jackets to keep them at as constant a temperature as fossils 
All the experiments were conducted at the ordinary temperate 
Ld leaks were proved absent, by leaving the apparatus together, 
empty, overnight, under diminished pressure 
' Ul comparison, below is a table showing the rates 0 evohte 
of hydrogen, firstly, from a specimen of ordinary distilled water, 
secondly from a specimen of the specially distilled water. 


Time in hours. 

1 


Ordinary distilled water. Specially distilled water. 


c.c. H,. 


1*4 e.c. H, 
2-6 


4-0 


77-0 


4-6 


The temperature of reaction in each case was 10°. 

Between the times at. which the readings were taken, the 
in the apparatus was kept at about 20 mm. under ate^ 
pressure. The results obtained seemed of sufficient interest 

justify more detailed investigation. ii^Mon fra 

The special water was prepared m quantity by 
a copper boiler made without braaing with a cop per 
screwed into the top. The water was stored m a 
fitted with a siphon tap, and protected by a so a - 1 ^ 

water could be stored in this way for a week or more 
alteration of its activity. . , s spared 

The sodium amalgam for use in these experimen 
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Util redistilled mercury, and it contained rather less than 1 „ 
of sodium. P er 

a Check on the reaction, after tlm reaction had been going on 
01 . some time, the apparatus was quickly disconnected and “>5 c , 
olutiou drawn out at on™ an A _ 


, V f + I 1 y aisconuec ted, and 25 c.e 

he solution drawn out at once, and titrated with standard 
vdioclilonc acid solution. u 

I, was noted at first that the alkalinity of the solution always 
3 „espou ( led with a volume of hydrogen in excess of that actually 


Experiment. 

A 

£ 

C 


Time 
in hours. 
19 
20 * 

6 


c.c. IL, 
observed. 
52-5 
21-8 
3 rl 


c.c. H g calculated 
from titration. 
70-2 
25-8 
33-9 


No leak could be detected in tlie annaMfim i e n 

- *• 

11.1 . U, elmreple,,, „ that fak ,„„, d “f 

leak inwards. WWSI1 

! It: was then thought that the excess volume of gas indicated 1 
g tral,0n m, * ht be due t0 «“ origi^l alkalinity^ of the amalgam 

I To test U,ls > 7 8 * few «•<>. of the amalgam were shaken for , t 

1 th “ft 10 , C ' C - 0l ' the Spedal water - 8 tap-funnel No 
r '* 8d,on t00k P la <* in this short time so that the t f 

555:“- *- » wsis “irs 

i. ... ii, « u». s M «d»i»bi, u utor ,i. „ , fci , at . 

Asbestos wool was allowed to soak for twentv four b 
mixture of concentrated hydrochloric and nitric acids ° I t ‘w 3 

W end by a roll Of r, r place at a const ™tion at the 

column was sealed a f ^ &e ap P er eud of th is filtering 

7 ll,e fito pper qdckly in,..,., , f ' Otar paper, 

^ the advantage n f r 1 • ' , lb fonn 01 tile apparatus also 

'"Due!. ^ e ° f aboI,sh “S unprotected tap in the tap- 
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The effect of this was to diminish the discrepancy beta* tl 
observed volume of gas and that calculate,! from the tomi K 

v , 1* ^ if Atifirp.lv. 


Time 

Experiment i>i liours. 

A s 

S a 

1> i 

11 l 

y 5 


c.c. Hu 

c.c. calculated 

observed. 

from titration. 

2-9 

4 '5 

27*6 

34-7 

4-0 

4‘7 

10-8 

11*8 

5-8 

5-3 

6-0 

6-0 


i* 

The next point thought to be of importance to the investigate 
was to determine whether the rate of action of the water o„ * 
Zlgam was any sort of function of the conductivity. 


Flo. 2. 



For this purpose different specimens of water were obtained m 

various sources. . . ,, , .n „■ 

The conductivities were measured in a specially mad ■, 
Jena-glass having a capacity of about 7o c.c., contai g p 
plates about 1 cm.x2 cm. and 1 mm. apart. 

The cell was supplied with a tube ground into the neck, 
it could he sealed off if necessary when distilling 111 * 
was not found possible to obtain water of much less than 1 » 
conductivity, as a general rule; this was “ (i 

London atmosphere. Even by distilling in a J**®' ’ 
much less conductivity than this was not obtained. ^ 

that light might be. thrown on the cause of tie mac 
water by testing water which had been subjected to 
methods of treatment. 
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Except where otherwise stated, ordinary distilled water was placed 

the boiler. ‘ 

»|.en'meiis of water were obtained as follows- 
„ from the copper boiler and condenser' as described above 
cave water varying in conductivity from 0-7 gcmndm to 
•5 irr-iii mhos. 

(-1 w * ter kindl y. SU PP ,ied b y Mr. Bousfield from his special 
i»- This on reach : n 1 f US llad H conductivity of about 18 geuunho 
( 3) From a specially modified Bousfield still (Fig on msH ' 
irougbout of Jena-glass, except that a silica tube was fitted into 

apparatus by mercury-protected ground joints, in passing 
rough which the steam was heated to redness g 

|„ collecting the water for conductivity determinations, the cell 
n surrounded by ice, and the distillation carried out in a vacuum 
s, ove the ordinary temperature. A little potassium hydrogen 

,bte 7 ),laC ? d I! 1 b0lIei - This gave water of about 1-7 ’to 
) gem mlios conductivity. 

,1, A largo platinum still was used of a capacity of about 1 litre 
d the various parts could lie screwed together without the use of 
v extraneous material. 

A torrent of air freed from carbon dioxide was passed in through 

'■ "i M Th ,?° nden£ed stea,n was received either in a 
"T bottle or ,n the reaction vessed itself, which was protected 

' “f 'b ^ 80 l lat tLe water W3S disti!lad and collected 
"!' a tmosphere free from carbon dioxide. This gavo water 
ying m conduct' vity from 1 to 2 gemmhos. Superheating th 

3,11 8 t le 8 lll bCad ' €ltllCr a burner or by mean 

electric furnace surrounding it, did not alter tl/conduc 
to auy appreciable extent. 

.^ following table, arranged in order of increasing conductivity, 
llUt dlere 18 110 re S lllar re] ation between the activity of a 


Source of water. 
Platinum still . ... 

Conductivity 

xlO-s 

Modified Bousfield still 
Copper still 


Cupper still ... 

Pin tii mm still 

Modified Bousfield still 

Mr. Bousfield . 

1-38 

1 48 

176 

Platinum still . 


Modified Bonslield still 
I’klimui] still 

Platinum still . 

1-9 

2-08 

Copper still .. 

Platinum still 

Copper still 

2-31 

36 

Copper still 

4-1 

12*9 


Activity in c.c. 
Ho per hour. 

2 9 
17 
10-8 
1 '4 
1-9 
1-5 
3-2 

0- 63 

1- 3 
10 
2'4 

1 - 4 
5‘] 

1-0 

2 - 8 
1-2 
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specimen of water on the amalgam and its conductivity, alth^ 
as a general rule, the purer waters were less active. 

Some of the specimens of water had been submitted to ^ 
treatment, such as exposure to metals, radium bromide, etc 
individual effects of which it is hoped to describe in a 
communication. 

That one of the main factors in the decrease of activity 
superheating of the steam is shown by the following tables: 


Time in hours. 

1. 

'2. 

3. 

4. 

5. 

c.c. H 2 from dis- , 

| 1* 

3 3 

5-2 

7-0 

9-3 

tilled water re- J 

| 0-46 

2 -2 

4-0 

55 

7 '9 

distilled, steam 1 

| 3 24 

77 

9*9 

12\ r ) 

14-3 

not superheated. 1 


o-l 

87 

n-o 

12 0 


r o-5 

1-3 

l'S 

2*9 


c.c. H 2 from dis- 

i-o 

17 

2-5 

3 0 


tilled water re.-J 

0’46 

1-3 

2*6 

3-0 

4’3 

distil led, steam 1 

0-2S 

M 

2*03 

2-9 


superheated. | 

[ unmeasurable 

0f> 

1 3 


21 


The reason for this decrease in activity was still obscure, £ 
supposition that the inactive water might be (1[„0) moleti 
associated to a greater extent than in the case of ordinary arj; 
water, was rather discounted by the fact that the boiliiw a 
freezing points of this water were not sensibly different from the 
of ordinary distilled water. 

The effect of the reduction of pressure on the reaction was tie 
tried, the reaction-apparatus being exhausted through the tap i 
and the readings taken at constant volume at a fixed point oat! 
nitrometer. Knowing the internal volume of the apparatus to tl 
point, and measuring the difference in level of the mercury in ta 
limbs of the nitrometer, the volume of gas given off over a defer 
period could be calculated. 

Comparative experiment*. 


Experiments muter diminished pressure. ordinary pressure Ihronghnat, 


' 

Time 

Average 


"N 

Dilfereuce 

/ 

Difference 

Ex peri- 

in 

pressure. 

c.c. Ite 

pter hour iu 

c.c. It.,. 

per hour 

ment. 

hours. 

mm. 

, o.c. J!., 

iu c.c. IL 


p 

132 

7-3 

7-3 

2 2 

21 


2 

260 

13-5 

C"2 

94 

7 "i 

A. 

h 

343 

16-6 

37 

1 4t> 

5 “2 

i 4 

397 

187 

2-1 

17 8 

a 2 


5 

430 

201 

14 

197 

1-9 


Is 

454 

21-3 

r -2 

21-2 

1-5 


p 

1-JS 

87 

81 

immeasurable 

uiimcasiiraii’ 


liS 

259 

13 1 

5-0 

0-9 

Of 

B. 

13 

331 

21-4 

8 3 

2-6 

17 

0-8 

i 4 

510 

267 

5-3 

31 



587 

29-8 

31 

4-2 

0'8 


u 

630 

31’9 

21 

4 '9 

O'f 
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..... Comparative experiments. 

- XJ C ....-‘nts under diminished pressure. ordinary pressure throughout. 



Time 

Average 


Difference 




in 

pressuie. 

i'.c. H 2 

per hour in 


per hour 

till. 

hours. 

m ji. 

c.c. IIo. 

c.c. Ho. 


;l 

121 

76 

7*6 

0-3 

0-3 


l_2 

25$ 

147 

7-1 

1*8 


rs 

386 

21*4 

67 

2 8 

1-0 

it 

488 

25-8 

4‘4 

3-2 


k 

570 

612 

29 0 
31*5 

3-2 

2*5 

37 

4-1 

0'5 

0'4 


i 

242 

201 

20 ■] 

0-8 

o-s 


2 

445 

2V9 

IS 

2-3 

Jl 

i4 

471 

484 

22-8 

23 '2 

0-9 

0-4 

31 

3 8 

0-8 

07 

0-3 

0-5 


5 \ 

491 

23 6 

0-4 

4 1 


Ut 

498 

23*0 

0-3 

4-6 


It will be seen from this table that whilst the action proceeded 
til moderate regularity while under constant pressure, in the 
, e of the experiments under diminished pressure the rate 
creased as the pressure in the apparatus increased, until as the 
Lure more nearly approached that of the atmosphere, so the 
K o: action became more and more comparable with that of the 
Larative experiment carried out under the ordinary pressure, 
jh; this connexion, another important point that was noticed was 
e fact that whenever the reaction was progressing quickly, for 
nance, under low pressure, the action was taking place all ’over 
; surface of the amalgam.; but the slower the rate, the more 
titl'd became the area of activity, until with the least active 
minions of water, under the best, conditions, the action was 
Hilled to a small point about the centre of the surface of the 
algam. 

i possible explanation of these facts was the supposition that a 
m of hydrogen was formed over the surface of the amalgam, 
lick protected it more or less from the action of the water; and 
at, m the case of the less pure waters, by some means or other 
is tilin was removed or ruptured. Also the explanation of the 
latistd action might he found in assuming some small impurity 
toe amalgam at that point, which was less electropositive than 
r sodium, and formed an electric couple with it. If this were 
and II till! conditions were made to approximate to those in a 
laic cell, the rale oi evolution of hydrogen should become some 
■1 Ul iunttion of the conductivity of the water or solution. 

™ experiments were therefore made, at constant pressure, 
a , ■ ll ' :i; ° 1 ' platinum wire m the reaction-vessel which was 
"red partly by the amalgam and partly by the water. 
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The results are given in the following table: 


Exjitui- Time 
iiieiil. in hours. 

a 


From ibis table it will again be observed that the action Ut # ,, 
the amalgam and water alone proceeds fairly regularly, |, 
although in the case where the platinum wire is inserted the ac;v, 
proceeds quicker and quicker as time goes on, this acceleration , 
nothing like so great as the increase which must take place in 
conductivity of the solution as the sodium hydroxide accumulate; 

In order further to investigate this, the rate of the reaction r 
the commence-nunt was studied by adding various quantities oiJ 
dilute solution of pure sodium hydroxide to samples of the ia? 
before the amalgam was put in. The conductivities of tie 
solutions were measured. 

The sodium hydroxide was prepared by allowing small pieces t; 
sodium to deliquesce on a porcelain funnel under a bell-jar inverts; , 
over water, replacing the ordinary air by air freed from carls: | 
dioxide. 


It will be seen from this that the addition of sodium lydrosiii 
does not alter in any regular way the rate of commencement of & 
reaction. 

The explanation propounded above, therefore, does not- sears 
be tenable, 

A purer form of amalgam was also prepared by distilling sow 
into redistilled mercury in a vacuum. As will be seen from th 
following table, the reaction was slow, but not of ail order clitienlq' 
remarkably from previous reactions. 


Time in hours 1. 2. 3. 4. 5. ^ 

C.C. Ho 0 3 1-2 2 0 20 S* « 
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It appe ars > therefore, that there is no connexion between the 
intuctivity of the water and the activity of its reaction with 
jitnti amalgam- This being so, the activity of ordinary water 
, je ,] ue to the presence of some impurity which is not elimiu- 
1 1-v the ordinary processes employed for the purification of 
, te ,' and which does not when present in water appreciably affect 
eCctrical co nductivity. The only impurity satisfying these 
„ ( ] lt io„s would seem to be hydrogen peroxide. 

To test this, comparison was made of the activity of our purified 
tt . r (!) alone, and (2) with the same water to 50 c.c. of which 
d been added 1 drop of a 1 per cent, solution of distilled hydrogen 


roxide. 


Time in hours. 

h 

1 

n 

2 

3 


c.c. H 2 from 
water alone, 
unmeasurable 

1*3 
2 *2 
4-1 


c.c. ILj from 
water with H a 0 2 . 
0-6 
3'8 
10-2 
17-6 
32-4 


Even at this state of dilution (about 1 in 100,000) the hydrogen 
roxide therefore has increased the activity enormously. 

The conductivity of the water was not appreciably altered by 
is small quantity of hydrogen peroxide. 

Although the amount of hydrogen peroxide added was sufficient 
«ive a very strong colour with titanium oxysulphate before the 
iction was started, the solution at the end of the experiment did 
t show a trace of colour with this reagent. 

Apparently the hydrogen peroxide possessed potential powers 
starting the reaction, but was then reduced by the nascent 


drogen. 

It was then thought possible that the differing activities of 
fferent samples of water might be due to the presence of varying 
[antities of hydrogen peroxide. Hydrogen peroxide, being 
ilatile in steam, would pass over in an ordinary distillation, but 
raid be decomposed if the vapour were heated to redness. Tap- 
iter, the most active of the specimens tried, was found to give no 
sible colour with titanium oxysulphatej but when potassium 
dole and starch, with a trace of ferrous sulphate, were used, a 
roiig blue colour developed. Not even this very delicate test 
owed any colour, however, either with water distilled from a 
'Pper vessel or the special water. 

Fifty c.c. of water were then synthesised by passing pure 
(drogen and oxygen, obtained from the electrolysis of baryta 
ater. over palladium. 

This water was found to act rapidly on sodium amalgam : 


Time in hours 1 . 2 , 3 . 

JI 2 6-5 17-4 24-7 

6 X 


VOL. GUI. 
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Tranbe has shown (Jkr., 1893, 26, 1471) that palladium^ 
„ elli i„ the presence of oxygen and water, yields hydrogen petojj,,’ 
The next point to be proved was whether the test given ahovt t 
tap-water was due to hydrogen peroxide or to some other 0 ^ 


agent-. 

Tap-water was distilled from a Jena-glass boiler, to wind, ^ 
sealed a Jena glass condenser. 

The middle fraction gave no colour by the potassium Iodide c 
ferrous sulphate test, but the residue in the boiler gave a s ( s? 
reaction. On distilling tap-water, however, under the same <•„; 
tions, but having in addition a few pieces of platinum wi K(Si 
little finely-divided pure silver in the boiler, neither the distill^ 
l’or the residue gave the test, the hydrogen peroxide, if pres, 
having been decomposed by these metals. It was then thought s 
be of interest to compare the respective activities of these van® 
samples, in relation to their possible content of hydrogen peroxife 


Time 

iu hours. c.c. H 2 - 

1 18-5 

2 28 'U 

3 34-8 

4 — 


B. C. 

C.C. H 2 . C.C. Hjj. 
47’ 5-8 

9 '6 13-3 

14-8 19 8 

21-8 26'9 


D. li. 

c.c. H 2 c.c. H„, 
4*6 67 ’ 

11 5 152 

17-4 ‘m 

23-4 3C8 


(J ) Tap-water. Gave a strong colour with potassium iodidf. 
ferrous sulphate, and starch. 

(Zf) Tap-water distilled from Jena-glass apparatus, with piece 
of platinum wire in the boiler. Neither the distillate nor tfe 
residue gave the above test. 

(C) Repetition of (B), using silver instead of platinum. Me 
the distillate nor the residue gave the test. 

(/)) Tap-water alone distilled from Jena-glass vessel. The distil 
late did not give the test, but the residue in the boiler did. 

<]') Residue from (/)) distilled almost to dryness. The distill* 
now gave the test, but not so strong as for tap-water. 

The explanation for the activity of water on sodium amalgai 
seems therefore to be found in the presence of traces of liydroge 
peroxide. 

Addition of hydrogen peroxide lias been shown above to ukhb 
the activity enormously, and where the colour tests have shorn tie 
presence of hydrogen peroxide, that specimen of water has ta 
shown to be more active than where the test has not been delicate 

enough to detect it. , 

Alt the very inactive specimens of water have been prepare 
under conditions which would favour the decomposition 
hydrogen peroxide; for example, the superheating of the st- 
ill the copper condenser, and the distillation from a 
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paratus, again superheating the steam. One distillation by means 
tin- latter method gave the most striking result yet attained, 
ow ,i in the following table: 

mi- in hours... L 2. 3, ^ 5 6 

5 _ H unmeasurable unmeasurable unmeasurable 0T 01 0 0 

The explanation propounded above would also account for the 
c t that the activity of the water is no function of its conduc- 
riiv. it having been shown above that the addition of a small 
jinility of hydrogen peroxide to a sample of water, whilst increaa- 
g its activity very much, did not appreciably alter its conduc- 
liiy. 

On this explanation, specimens li, 0 , and D above, whilst not 
utilising enough hydrogen peroxide to give the colour reaction, 
t contained enough to give a considerable, and about an equal" 
loci tv to their reaction on sodium amalgam. 

The Impeiuai, Coli.egb op Science and Technology 
South Kensington, S.W. 


XXIX .— The Action of Variously Treated Waters 
on Sodium Amalgam. 

By Leslie Henry Parker. 


, mi reference to the preceding paper by Baker and Parker 
|. 1060) on the interaction of sodium amalgam and water, the 
ithor has investigated the effect on (he activity ol' water subjected 
i various treatment. Different metals were scaled up in Jcna-glass 
isks unit about 200 c.c. of the inactive water for periods varying 
cm ten to thirty days, and their effect on the activity of the water 
a- noted. The metals were as pure specimens as possible, and 
ere cleaned with dilute nitric acid, washed about twenty to twenty- 
re limes with distilled water, and steamed in the flasks into which 
«v were to be introduced whilst the former were being cleaned. 

!! * m1 ‘ “ se a s P ec ™en of the water alone was laid aside under 
aiilar conditions to act as a comparison. 


Time in 
in hours. 
1 
2 
3 
i 

5 

6 


Water alone, 

Water sealed 

Water sealed 

sealed 

cold- with 

cold with 

cold in flask, 

electrolytic Co, 

pure Ag, 

22 days. 

12 days. 

22 days. 

0'2 c.c. H 2 

17 

0-9 

07 

31 

17 

1*3 

3-5 

2*8 

1-8 

4-0 

37 

2'5 

4 2 

47 

3-0 

— 

5‘6 


Water 
sealed cold 
with Pt, 
17 days. 
3-2 
57 
6-8 
7-8 
8 '8 
9-4 


6x2 
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In the case of the water exposed to copper, the metal ^ 
tarnished on the surface, especially where resting against the vessel 
The water gave an appreciable colour test for copper on pa&i^ 
hydrogen sulphide. 


Water Water 

Water 

Water 

Water 

alone, sealed 

sealed 

sealed 

sealed 

sealed boiling 

boiling 

boiling 

boiling 

Time in boiling, with Cu, 

with H<r, 

with Al, 

with Al+Arr 

in hours. 28 days. 22 days. 

19 days. 

20 days. 

17 days. 01 

1 unmeasurable l'l 

07 

2-3 

3-0 

2 0‘3 c.c. H 2 I 7 

1-8 

4-4 

6-2 

3 0-5 2 6 

3 '3 

6-0 

8-8 

4 1-2 3-4 

4-7 

8-5 

11-8 

5 1-5 4 ’3 

— 

11-5 

137 

6 2-2 5 5 

8-0 

15'4 

16-3 

Water alone, 

Water sealed Water sealed boilivn 

Time sealed boiling, 

boiling with Cu, with heated A« 

in hours. 21 days. 

25 days. 

24 days. 

1 unmeasurable 

0'9 


2 '8 

2 0'5 c.c. H 2 

2-8 


7-5 

3 13 

4-9 


12-3 

4 2-3 

7-1 


187 

5 3*6 

9-7 




6 5*0 

12-4 


— 


Water scaled 


Water alone, Water sealed 

boiling 

Water sealed 

Time in sealed boiling, boiling 

withCu, with He, 

boiling with A, 

in hours. 28 days. 27 days. ] 

19 days. 

29 days. 


1 unmeasurable unmeasurable 0 - 5 23 


2 0 9 c.c. H., 

1-4 

2-3 

67 

3 2-1 


27 

— 

11 4 

4 3-6 


4-0 

5‘5 

165 

5 5-2 


5'2 

73 

217 

6 7*2 

Water sealed 

6'1 

Water sealed 
boiltng 

Water sealed 
boiling 


Time 

boiling, 

with Cu, 

33 days. 

with Al, 


in hours. 

34 days. 

36 days. 


1 

1-7 c.c. Ho 

1-4 

5-1 


2 

3-9 

3-2 

127 


3 

5-5 

4‘4 

21-9 


4 

7 2 

6-1 

— 


5 

8-5 

7*4 

— 



From these figures the general impression is that exposure to 
metals increases to some extent the activity of the water, more 
especially in the case of aluminium, whilst copper and mercury have 
not so much effect. 

The explanation of this might be found in assuming the forma- 
tion of a small amount of hydrogen peroxide during the long 
standing of the metals with the water and the oxygen dissolved 
in it. 

If this is the case, however, hydrogen peroxide is not formed 
in sufficient quantity to give the test with potassium iodide, starch, 
and ferrous sulphate. With the more easily oxidisabie nieta 
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ilnininium one would expect more hydrogen peroxide to be formed 
die n with copper or mercury. This view is in harmony with the 
act which Traube discovered (Ber., 1882, 15, 670), that consider- 
iblc quantities of hydrogen peroxide were produced when zinc 
irted upon water in presence of oxygen, whilst he did not detect it 
liicn copper was treated in a similar manner. 

However, it has been shown in the preceding paper that a trace 
of hydrogen peroxide is sufficient to increase the activity enorm- 
ously. and thus it is quite reasonable to suppose that the quantity 
of hydrogen peroxide necessary to produce a small increase in the 
activity would be quite undetectable by the ordinary colour tests 
Further specimens of water were exposed to radium bromide for 
various periods. The results were certainly interesting. 

Time in hours 1. 2. 3. 4. 5 6 

Vat i-r alone, sealed cold, 

-- days 0-2c.c. II a 07 1-3 i*» o-k 

Same exposed to RaBr 2 

(closed tube), 28 days... 1*2 27 4 3 6 '3 87 n*0 

Water sealed boiling , 

todays unmeasurable 0*4 0'5 1-9 i.c 

Same exposed to RaBr a 1 J 

(ujwn tube), 29 days... 2-4 7'2 127 18'6 25 0 2 S 0 

Water sealed boiling , 

50 days 0-2 1*1 24 3 -r. 

Same exposed to RaBr a , q 5 6 '° 

50 bl* 8-3 14-0 20-0 25-5 _ 

Water sealed cold , 27 

lame exposed to RaBr 2 15 1 ~ 

(dosed tube), 85 days... 17 ’6 387 

Exposure to radium bromide in every case has increased the 
ictivity considerably. 

In support of the explanation of the varying activities of 
mu, t samples of water advanced in the previous paper, namely, 

, P eroxlde »> the agent which influences the rate of 

ama ' gam a!Kl Water ’ Kailan {Xonatsh., 

ft } “ that Water ex P° sed t0 penetrating 

toons from radium bromide, in acid, neutral, or alkaline 
u ions, is partly transformed into hydrogen peroxide. 

f °r the increase ° f ° f ° ,e water » 

he It „ eX P lanatlon P ut forward above would seem to be 
f J "l y one with ail the observed facts. 

College or Science and Tmaaoioor, 
bot’TH Kensington, S.W. 
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CC XX.— Studies in the Diphenyl Series. Pari j; 
Derivatives and Substitution Products of the f Vl 
Isomeric o-Dinitrobenzidines and Synthesis 
Derivatives of Benze.rythre.nc. 

By John Cannell Cain, Albert Coulthard, and 
Frances Mary Gore Micklethwait. 


Tn Part II of this series (T., 1912, 101, 2298) proof was adduce- 
of the existence of two different o-dinitrobenzidines, and it 
also sliown that these yield two different acetyl derivatives, 
by elimination of the amino-groups, two different diuitrodipliem-Js 

In order further to study the difference between these base 
several derivatives have been prepared from each (dilon^l 
dibenzmjt, and < timcciiijit ), each pair proving to he different. 

In addition, a study of the action of phthalic anhydride and 
of its di- and tetra-chloro-dcrivatives on the two dinitrobenzidinei 
led to results which may help to throw light on the constitute! 
of these bases. It has been shown by Roller (Ber., 1904, 37 
2880) that when benzidine and phthalic anhydride are boU 
together in aqueous suspension, the cyclic compound, ]iliMialvl- 
- AK1-NH-C.H. . . 

benzidine, C,,;II 4 <_^,y _ JJH.-C.Il' ’ 1<! forme ”' aIU > tlle uniinoleciilat 

character of such compounds has been proved by Kaufler (dnmh, 
1907, 351, 151 ; Ber., 1907 , 40, 3250). When, however, the aWi 
materials are heated together, 4 : 4 , -diphthaliminodiphenyl, 




Xh„ 


is formed (Bandrowski, Ber., 1884, 17, 1181). On applying te 
two reactions to the two dinitrobenzidines, the 3 : 3'-isomeri(]« 
furnished, in both cases, the cyclic compound, 3 : Z f -di/iitroji1dh<hl 
. ... „ TT XO-NH-C r H„-m 

benzidine , C c H.<" i , whilst the 3: O'-isomentle m 

tU'^i rl’LgHj'JNUj 

not react at all in aqueous suspension, and, when heated with 
phthalic anhydride, gave 4: A'-diphthalimino-3: b’dinitrodifhml 


It would thus appear that under these conditions 3 : 3 ^-dinitro- 
benzidine exhibits much more tendency to form a cyclic compound 
with phthalic anhydride than does the 3 : 5 'dsomeride, and it may 
be that, when further results have been accumulated, Kaufler 5 
stereochemical formula for benzidine (Antuden, loc. cit .) vM ^ 
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deciding the influence of the nitro-groups i„ tlle86 

3 . 

With 3 : 6 diehlorophthalic anhydride both bases gave the corre- 
sponding diclilorophthahmino-derivative, wliilst with 3 ■ 1 ■ 5 c 

teiraclilorophthalic anhydride the cyclic phthalyl compounds were 

produced. 

[Pities (he above compounds, certain bisazo-derivatives of each 
b,,* have been prepared by the aid of phenol, ^aphthol 
1-nai’l.t iy amine- 4-sul Ip] -,c ac-d (naphthionic acid) and 8-amino- 
l-naphtliol-3 : 6-disulphomc ac.d (H-acid), the corresponding pairs 
oi bisazo-compounds bemg found to be markedly different in each 
?ase. 

Further, each base has been submitted to the diazo-reaction with 

‘■l‘ e ob Jf ct , of r 1 e P ]ac,n S the amul °-groups by chlorine, bromine 
iodine, hydroxy], cyanogen, and the thiocyano-group 
Through this reaction tl.e two o-dinitrobenzidines have been 
■tHtud to exhibit a still greater difference in their chemical behaviour 
ian MS dl f Iosed by fclle reactlons studied in the former paper 
rarryl "S ° ut "placement of the amino-roups 
.■ rhlonne, bromine, and cyanogen, by means of copper bronze 
lllinami s method) and by the thiocyano-group (without the use 
it copper), 3:3'-dimtrobenzidme gave the expected substitution 
unducts (except m the case of bromine, see p. 2081) but 
o ■dmilrobenz.dme showed an entirely different behaviour . 
ustead of the expected substitution products, it was found that 

"* - «... 


So far as we know, the compounds described in n,;„ 
the first substitution products of this hydrocarbon that l^V 
obtained, and their formation, represenled «ru s ' 


no 2 

SH,< )_/ \ NHj 
NO, 


— > 


(Br,CN,NCS)Cl<^ 

no .; 7 


NO, N0 2 

_/~\ /Cl(Br,CN,NCS), 

NO., 


ma T r in the case of «-Ditroaniline, 
cll Pfous chloride) vield™ ' US1 ” g eitiier c0 PP er P°wder or 
yl6Jds a raixta ™ oi o-chloronitrobcnzene and 
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2 : 2 f -dinitrodiplienyI (Niementowski, Her., 1901, 36 , 33 ,. 

Ullmann and Forgan, ibid., 3803), thus: ' 


NO, 


_no 2 no, no, 

? Cl and / : — / 


In the replacement of the amino-group by iodine (wliet e 
copper was used), the reaction followed the normal course, the 
di-iododinitro-derivatives differing from each other. 


Some ten years ago, during an investigation of the action ,1 
water on dianisidine and 3: 3'-dichlorobenzidine, bases contain 1 ' 
acidic groups in the ortho-position with respect to the amino-o™ ’ 
(Cain, T., 1903, 83 , 688 ), it was found that the chief product^ 
each case was a dark-coloured insoluble substance, to ■which 
quinonoid constitution was assigned, and that only in the case 
of 3 : 3'-dichlorobenzidine was it, possible to isolate a trace 0 ; 
3 : 3'-dichloro-;>-dipIienol. Tt was to be anticipated, therefore, that 
on applying this reaction to the case of the o-dinitrobenjldj^ 
containing strongly acidic groups in the ortho-position to ftt 
amino-groups, difficulties might be experienced in substituting (lit 
amino-groups by hydroxyl. By carrying out the reaction in tfc, 
ordinary manner, namely, by heating the bisdiazonium salts of fit 
two dinitrobcnzidines with water or dilute sulphuric acid, unit 
traces of phenolic substances were formed, but by a variation of 
this method three different substances, all of the composition oi 
the corresponding dinitrodiphenol, were obtained from 3 : 3 ; -<tinitro- 
benzidine, and one dinitrodiphenol, apparently different from am 
of the above, was produced from 3 : o-'-dinitrobenzidine. All these 
dinitrodiphenols appear to be of high molecular weight, as they ate 
brown and amorphous, and do not, resemble in any way the dinitro 
diphenol obtained by nitrating 4 : 4' diphcnol (see below). Since tie 
work on dianisidine and 3 : 3 ; -dielilorobenzidine was carried oat, 
it was shown by Orton, Coates, and Burdett (T., 1907, 91, 35) 
that in many cases (in the benzene series) where this reaction was 
difficult or impossible to bring about, the substitution could to 
effected easily by means of sunlight. Accordingly, solutions oi 
the diazotised bases were exposed to sunlight until no more 
diazonium salt was present. Incidentally this experiment showed 
the great stability of the diazonium salts; that from 3 : 3 f -dinitro- 
benzidine, exposed to light, in June, 1913, at the ordinary tem- 
perature (about 20 °) required two weeks, and that from 3 : 5 f -di- 
nitrobenzidine, about three weeks, before the decomposition was 
at an end. The experiments were successful in so far as hydros? 
compounds were produced; in fact, two different hydros? 
compounds were isolated from each base, but from neither h® 5 ® 
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tea? there obtained a dinitrodiphenol identical with that described 
bv Ktmze (Her., 1888, 21, 3331; compare also Schiitz, ibid 
! a 3-530), namely: 


NO, NO, 

ho/ \ 


-/ \_/ 


OH, 


prepared by nitrating 4 : 4'-diphenol, or that discovered by 
Goldstein (•/■ Russ. Rhys. Chem. Soc., 1874, 6, 193; 1878 10 
318 1 by oxidising o-nitrophenol, the constitution of which is not 
known-* From each base was obtained a compound having the 
composition of a dimtro-4 :4'-diphenol and -one having the 

composition of a telranitrodihydroxybenzerythrene, the latter 
evidently having been produced by the coalescence of two diphenyl 
nuclei as in the case of the experiments mentioned above- they 
were easily separated by means of alcohol, but, only one of the 
four compounds melted below 300°. 


Experimental. 

T, Derivatives. uf 3:3'- and 3: V-Dimfrnbtmidint. 

3: 3 • Dirntrodiformylbenzidine, prepared by heating the base 
with anhydrous formic acid, is very soluble in nitrobenzene and 
separates from acetic acid in brownish-yellow crystals, melting 

(hW gave 38 c.c. N 2 at 21° and 761 mm. N = 1709. 
c i4H,AN f requires N = 16'97 per cent. 

3: 5 '-/Jin ifrndiformylb enz id in e separates from nitrobenzene in 
f olden-yellow crystals, melting and decomposing at 282°: 

8-1054 gave 15 2 c.c. N 2 at 19° and 759 mm. N = 16-97. 
C uH 1( ,O c N 4 requires N =16 97 per cent. 

A mixture of the above two compounds melted at 260° 

Ui.^oyi-^y-Juntrol , prepared by heating the base 
Mil benzoyl chloride, separates from nitrobenzene in yellow 
crystals, melting at 290°: y 

,J ' 2 ' 19 ° ave 26 6 c - c - N i> at 17° and 761 mm. N= 11-63. 
b'icH IB O c N 4 requires N = 11'62 per cent, 

a ' d "" lrohe ' ni < r '“e crystallises from nitrobenzene in 
golden-yellow needles, melting at 298° : Monenzene in 

01691 c -°- N 2 at 21° and 760 mm. N = ll-77. 

C 26His 0 6 N 4 requires N = 11-62 per cent. 

, 1IUS UIe of tlle a bove two compounds melted at 270°. 
fe»p™a" l8miU pro « reS8with thB of elucidating the constitution of 
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3: S'-J)h(ifro-4 : 4 f -disuccimminodiphenyl f 

V H2 * C Sn*C H (NO ) .N^ C(), ? H2 
CH i -CO >KCl2Hf ' (N ° !,iN< CO-CH 2 ’ 

ivas prepared by heating 3 : 3'-dinitrobenzidine with sueeinj 
anhydride at 150—160° for six liours. The alcoholic extract 
the product furnished bright yellow crystals, melting at 203 = 

0 0824 gave 9T c.c. N 2 at 18° and 763 mm. N = 13’00. 
C.. (l H 14 O s N 4 requires N =12 78 per cent. 

3 : 5'-l)iiiitro4 : i'-dinierimmiiwdiphenyl, prepared similarly ., 
140°, is insoluble in alcohol or benzene, but separates from nitrj 
benzene in yellow crystals, melting at 238° : 

0T016 gave 111 c.c. N« at 15° and 760 mm. N = 12'93. 
C., 0 H 1 ,O i N 4 requires N = 1 2 ' 7 8 per cent. 


, , , „ ... „ CO-NH-C # H,-NO 

3: y-DtiutropIttMi/V'tiaiduie, c s H << co . NH .^ H ||. NO ! . - Hi, 

compound is formed when molecular proportions of phtlralij 
anhydride and 3 : 3'-dinitrobenzidine are boiled in aqueous suspen 
sion for seven to eight hours. The orange-yellow product ns 
crystallised first from dilute alcohol, and then from nitrobenzene, 
when it melted at 297- -298°: 

01124 gave 1 3‘4 c.c. N., at 21° and 767 mm. N= 13-96. 
C>| I H ] .0 Ii N 4 requires N = 13’86 per cent. 


The substance, is also formed when 3 : 3'-dinitrobenzidine am] 
phthalic anhydride (2 liiols.) are heated together at 140— 150° for 
four hours (Found, N = 14'00. Calc., N = 13*86 per cent.), 

4 ; 4'-])iphtluiUmiiio - 3 : o'-JinilrotUliheni/l * 

C 8 H 4 <“>N-C 12 H 6 (NO 2 ) 2 -N<^0>U 8 H 4 . 


— When 3 : oMinitrobenzidinc was boiled in aqueous suspension 
with phthalic anhydride, no action took place even after two days, 
but on heating the materials at 140 — 150° for four hours, inter- 
action occurred. The product was crystallised from nitrobenzene, 
and was found to consist of a mixture of a greyish-yellow substance 
(m. p. 265°), of which the amount formed was not sufficient for 
analysis, and canary-yellow crystals; the latter, which did not 
melt at 305°, were specifically lighter than the former, and 
mechanical separation was effected by means of benzene: 

0*1582 gave 14*7 c.c. N, at 22° and 761 mm. N = 10*78, 
C 2S H ]4 0 S N, requires N = 10‘48 per cent. 


* The corresponding compound from 3 : 3'-dimtrobenzidine, which « 
analysed by Bandiowski (Honalsh., 1887, 8, 472), separates from nitrobenzene id 
pale yellow crystals melting at 284° ; Bandrowski did not give the melting point, 
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; 3 : 6-dichloro)phlhalimino-3 : V-dinitrodiphenyl, 

0, i H 2 CI ! <“>N-C 12 H 6 (N0 2 ) 2 -N<CO> C6 H 2 ci 2 . 


_„ 5 prepared by heating a mixture of 3 : 6-diehlorophthaIic 
Liirdride and 3: 3'dinitroheiizidme at 100—135° for four to five 
Ljjj. The product was extracted with alcohol, and the greyish- 

„|],-,w residue, which was soluble in benzene, melted at 191 192° : 

1)1103 gave 8'1 c.c. N 2 at 19° and 760 mm. N = 8'58. 
C, s II], 0 8 N 4 C1 4 requires N = 8'30 per cent. 


l'-Di(3 : 6-(licliloro)])hthalimino-3 : b'-dinitrodiphenyl was pre- 
pared by heating a mixture of 3 : 6-dichlorophthalie anhydride 
j,„l :i : i' dinitrobenzidine at 150—160° for four hours. The 
product was extracted with alcohol, and the residue dissolved 
io benzene ; on adding alcohol to the solution, a gelatinous, pale 
grey substance separated, which melted at 205° after turning 
mellow and shrinking at about 184°: 

’ 01377 gave 10 0 c.c. N 2 at 17'5° and 763 mm. N = 8’56. 

C, s Hj 2 O s N 4 C1 4 requires N = 8'30 per cent. 


i 3 : 4 : :> : 6-Trlrnrhloro)phthalyl3 : 3'-dinitrobenzidine, 

' 4 ^C0-NH-C,H,-N0 2 ' 

was obtained by heating 3 : 3'-dinitrobenzidine with tetrachloro- 
piit italic anhydride (2 mols.) at 100—130° for four hours. The 
product, after extraction with alcohol and then with benzene, 
separated from nitrobenzene in yellow crystals, melting at 312°: 
it 1793 gave 16’5 c.c. N, at 20° and 760 mm. N = 10'69. 


C 2|1 H S 0 6 N 4 C1 4 requires N = 10 33 per cent. 

(3 : 4 : a : b-T,:trachloro)phthalyl-3 : b'-dinitrobenzidint, similarly 
prepared from 3 : 5'-dinitrobenzidine, crystallises in pale yellow 
needles, which do not melt at 310°: 


!I --H gave 19'8 c.c..N 2 at 24° and 767 mm. N = 10’40. 

C.JIrOjNjClj requires N = 10'33 per cent. 

A mixture of this and the preceding compound melted at 270°. 


A zo-deHiatires. 

1 3 -IJinilrodiphcnyl - 4 : A! -bisazo phenol,* 

HO-C 6 II 4 -N 2 'C 1 JI G (NO,).,-N„'C 0 H 4 -OH, 
prepared by adding a diazotised solution of the base to an alkaline 

; !°" °' P llenol > separates from xylene as a reddish-brown 

powder melting at. 240—245°. 


taT 8 0 , f frr; in , thi8 a,,J tl,e three roiio ' vh, s 

-^d,wivL bur n in te g 1 4h w ei i hc calc " latel Fa ' ;uUge ' eTiden% due 


gave 

the 
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3 : o '-Dimtrodi phenyl-A : i'-bisoiophenol, C 24 Hi 6 O fi N s , separate 
from acetic acid as a black, amorphous powder, melting and de WlE . 
posing at 250 — 255°. 

3 ■ 3 '-l)initrodipliniyl-i : A'-bisazo-fS-iiap/ithol, C^H^OgN,.. ; 
bright red powder insoluble in the usual organic solvents, j. 
melts and decomposes at about 297° with previous sintering. 

S-.b'-IJinitiodiplicni/l-iA'-bkazo-Pnaphthol is a black p 0ff( ] fr 
very sparingly soluble in xylene, which does not melt at 33 ;,: 
The diazotised bases were also combined with l-naphthylaiui af .. 
sul phonic arid (naphthionic acid) and with 8 -amino-l-nap] u ]„i. 
3 : C-disulphonic acid (H-aeid) in order to obtain soluble bisas> 
colouring matters, the shades of which on cotton could be Wt . 
pared. 

The colouring matter from 3:3'-dinitrobenzidme and napltt 
ionic acid dyes cotton in reddish-violet shades resembling those 
produced by ' Congo Corinth B,” whilst the corresponding colour- 
ing matter from 3 : o'-dinitrobenzidine produces a bluer shade on 
cotton, similar to that furnished by " Azo-violet.” Both these 
dyeings are changed to red by mineral acids. With ‘ H-acidf 
3 : 8 '-dinitrobeuzidine gave a reddish-grey (similar to • Direct 
Grey B ”), whilst 3 : 5 '-dinitrobenzidine gave a greenish-grey. 


II . — The Diaso-reaction Applied to the Dinit robe.mid'mts: 

Synthesis of Derivatives of Benierythrene. 

In these experiments the bases were dissolved in concentrated 
sulphuric acid, the solutions cooled in ice, diluted slightly silt 
water until the base began to separate, and diazotised by adding 
sodium nitrite. The solution was then filtered, and treated in tie 
usual way. 

Chlorine . — The diazo-solulioii was poured on copper bronze sud 
hydrochloric acid. 

From 3 : 3 ' ciiuilrobenzicline there was obtained i-A’-elMmr 
3:3'-dinitrodi]>licnyl, which crystallises from glacial acetic acid in 
pale yellow needles melting at 111 — 112 °: 

0' 101 1 gave 7'7 c.c. N 2 at 18'5° and 764'3 mm. N-~8'9. 

CjolljOjNoCL requires N = 8'9 per cent. 

3 : S'-Dinitrobenzidine, when similarly treated, gave d 1 ; 1 l- 
chlorotetranitrobenzcrythrene * : 

* The ring system of benzerytlnelle has not yet liven numbered. In Blchter* 
“Lexikon” the name “4 : 4'-diphcnylbiphenyl ” is assigned to it. Ncirber 
this name nor “p-bisdiplienyl " ajijiears to be suitable when silbslituM 
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SO.. NO, 

\ "\_/ \_/ \_/ Ci or 

NO, NO. 

NO^ NO, 

Gl( 

\_/ \_/ \ 

NO. 


>CI. 


NO. 


is soluble in benzene or glacial acetic acid, but insoluble 
in light petroleum or alcohol, and forms yellow crystals melting 

iVMS! gave 9'4 c.c. N„ at 20° and 765 mm. N = 10 2. 

C 2J H,AN 4 a requires N = 101 per cent. 

™' iou8 P™P»™tions of this substance it was obvious that 
an .-.zo-compound was simultaneously formed, as the values obtained 
i« ,lie estimation of nitrogen were often considerably higher than 
required by the above formula. 

*.«.<> -The products obtained in various experiments by 
treating the chazotised solution of 3 : 3'-dinitrobeuzidine with 
liydrobromic acid and copper bronze or cuprous bromide all con- 

ti,ne<1 rr m , tro ^ n than was «q«irod by the expected dibromo- 
(luatrothplienyl, or even by the corresponding derivative of benz- 
ervthreue, and evidently this was due to the presence of some 
UMOnipound 4 :i’-Dihron lo -Z :3>,/i„itror!i p / l r r , y l was , however 
euiy prepared by treating the diazotised solution with hydro^ 
Iroimc acid and bromine, and decomposing the perbromide formed 
hi 1m way with glacial acetic acid (Saunders, .1 mer. Chan. J„ 

u } ' 1 J l eparate3 from S^ial acetic add in orange 

crystals melting at 137—138°: 

blilS gave 8-6 c.c. N, at 23° and 765 mm. N=7 0. 

C 12 H 0 O 4 N 2 Br 2 requires N = 7 0 per cent. 

The diazotised solution from 3:5'dinitrobenzidme', when partly 
a ’ Ke<1 " lth sod,um hydroxide and then treated with hydj 

Wetheref ° rePrefer t0 - and number 


/3 i\ 


/2- '- .V\ 


V \«1 \ n- y /' 

t Kt , Che “'" ai <““* - f ortho. 

5 aid hS 1 r' T bre " t0 Kkr la th * two buses as 

»I, I 101 ’ 2301 i ““Pare also this vol., 

**ml m nc l em,Li,d td0I " >t a f a C ■ J “ Stlfi<? ‘ l a5sumi,1 S these positions in the 
1 two formuhe given! ““plication is introduced as indicated 
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bromic acid and copper powder, yielded l" :i'"-dibromolttr m ,i rt 
bemtnjlhrtne, which is soluble in benzene or alcohol, and sepa rs , 
from the latter solvent, in greyish-yellow crystals melting J 
decomposing at. 184°: 

01218 gave 9'4 c.c. N s at 30° and 762 mm. N=8’7. 

C.,.H|»0 6 N 4 Br 2 requires N=8'7 per cent. 

This formula was confirmed by an estimation of bromine, 
treating the diazotised solution of 3:5'-dinitiroi>eiizidiiic w :,j. 
hydrohromic acid and bromine, and decomposing the perljroni,:, 
formed witli glacial acetic acid, iA’-dibrumo-i-A’-dimtrodip),,,^ 
was obtained. This separates from giacial acetic acid in oracj... 
yellow crystals melting at 24.7°: 

0- 1 603 gave 9'7 c.c. N 2 at 20° and 759 mm. N-7'0. 

C,.H t O|N.,Br., requires N = 7'0 per cent. 

C'/atwgeii . — The diazotised solution prepared from 3 : 3'-diiiit». 
benzidine was partly neutralised with sodium hydroxide, and 
treated in the usual manner with cuprous cyanide. 3:3 '-Dmi,,, 
AA’-dicyamdiphenyl, which was extracted from the product lit 
means of benzene, separates from this solvent as a brown powder 
melting and decomposing at 190—192°: 

01322 gave 22'2 c.c. N 2 at 29° and 762 mm. N = 19'0, 
Cj|ir (l 0 4 N 4 requires N-=19'0 per cent. 

This nitrile, when hydrolysed, furnishes an acid, which, however, 
could not be obtained in a pure state. 

3:5'-Dinilrobenzidine, "hen similarly treated, gave 4":4 "Vi 
niuimtitniiiitrohnizeri/lhnne, which is insoluble in ether, benzene, 
or alcohol, but dissolves in glacial acetic acid, and separates. «i 
diluting the solution with water, as an amorphous, yellow powder, 
melting and decomposing at 195 — 198°: 

n 0944 gave 12'5 c.c. N s at 22° and 767 2 mm. N = 15‘5. 

C 2i; il,.,O a N 8 requires N = 15'7 per cent. 

Hydrolysis of this nitrile furnished an acid, which could not bs 
obtained in a pure stale. 

Indinr. — 3:3'-Dhiitrobcnzidine gave, on diazotisation and treat- 
ment of the. solution with potassium iodide, 4 -A' -di-io(hA :3 eV 
nilrudipheiiyl, which crystallises from dilute alcohol ill yellow 
needles melting at 151-152°: 

0'2342 gave il’45 c.c. bi 2 at 11° and 754 6 mm. N=5'8. 

requires N = 5'6 per cent. 

3 : ,V - Dinitrobenzidiue gave 4 : A’ -di-iodo- r 6 : 5'-d/tutrodipht !: ?' 
which is soluble in glacial acetic acid, alcohol, or xylene, b" 1 
insoluble in acetone or benzene, and forms yellow crystals melting 
at 252—253°: 
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i.jOIO gave 10'7 c.c. K, at 24° aud 762 mm. N = 6'l. 

C|_,H 6 0 4 NJ, requires N=5G per cent. 
lhmc : n:in>-yroir,).— The diazotised solution prepared from 3 ; 3'-di 
iirol.enzidine was treated with sodium acetate until little mineral 
rid "’M P resent * and then P° ured into aqueous potassium thio- 
rauiite. The 3 : 'i'-dimtroA : i'-<lithwcyanodij>hti»jl separated 
roil, alcohol in very pale, brick-red crystals, melting at 158° : 
i rlOL’S gave 13 5 c.c. N 2 at 15° aud 768 mm. Jv =1574 
C„H,;0 4 N 4 S, requires N = 15G4 per cent. 


3 : .l-Dinitrobenzidine, when treated in the same way gave 
-r,u,ilro4 s -A ll '-dUhweyanobemergthreiie, which separates from 
itroljenzene as a yellow powder decomposing at 301°: 

0-166S gave 197 c.c. N» at 18° and 770 mm. N = 14-04. 

C*n«O^A requires N=14'00 per cent, 

II i/flro.n/l . When the two dinitrobenzidines are diazotised and 
lf solutions boiled, minute amounts of phenolic substances are 
jn .,e-d. the main products being brown, amorphous, insoluble 
tames. By adding the diazotised solution from 3 • 3'-dinitro 
enzidine to a boiling mixture of a solution of sodium sulphate 
, K 1 sulphuric acid (Eng. Pat. 7233 of 1S97), a yellowish-brown 
morphous substance was obtained, which was soluble in sodium 
ydroxide. A portion of this dissolved in alcohol, but did not 
if !i below 300°. Analysis indicated that the substance had the 
,n, position of a 'i-Z’-duntm-i .-l' diphcnol, but its amorphous and 
ifcible condition indicates that it possesses a higher molecular 
eight than that calculated from the simple formula : 


T^-i* S»v* 13 7 e-c. N, at 22° and 757 nun. N = l(r38. 

(Wi). requires N = 10l4 per cent 
The alcoholic filtrate from the above, on evaporation, yielded a 
a,1,0rp ’ 10 “f substance melting at 106°, which had the com- 
ot a 3:3 dt«i/fo-A phenol combined with water: 

T3055 gave 24-0 c.c. N, at 17“ and 761 mm. i\ = 9-o 6 
(l '5o.l lost 0 0170 at 110—120°. H,0 = 619. 

re T uiras N=9-52 j" HaO— 6*12 per cent. 

" 10 arih ydrous substance decomposed at 200 .905° 

toLuJ ,‘ lle , ak0Ve '“ ,e ': ti0ned y e h°"'ish-l)ruwii substance 
tit at 310 o. Si ° Ke 111 alcoho1 (° r S laclal acetic acid) did not 


" 1M6 gave ( , 14 ' 35 Ns at 23° and 761 mm. N = 10 08. 
(hjjHjOjNj), requires N-10‘14 per cent. 

f* f luhi“rh ha t th r tbe COJU P° S ' 1,OU ° f a 3 : Z'-dinitroA : 4'- 
oi High molecular weight. 
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On decomposing the diazo-solution with a boiling solution rj | 
copper sulphate (D.R.-P. 167211), the product was only patt]; 
soluble in sodium hydroxide; the soluble portion furnished 
hydrated compound melting at 105°, described above. 

The above reactions were repeated with 3 : 5' dinitrobenzidiu. 
and a third reaction, which consisted in adding the diazo-sol^ 
to hot concentrated sulphuric acid, was also carried out. 
each of the three experiments a very small amount of a substaj,, 
soluble in sodium hydroxide was obtained, the main product beit; 
brown, amorphous, and insoluble. The material soluble in ^ 
separated from dilute acetic acid as a yellow powder, which 
apparently identical with the 3 : 5'-dinitro-4 : 4'diphenol obtained 
by the action of light on diazotised 3 : S'-dinitrobenzidine (s« 
below). 

Action of Li it fit on the Diazo-solutions. 


The diazotised solutions were submitted to the action of sun 
light at the ordinary temperature until decomposition « 
complete (Orton, Coates, and Burdett, toe. cit.). The precipitate 
formed from each solution were soluble in sodium hydroxide, an: 
were separated by means of alcohol into two portions, one beiti. 
soluble and the other insoluble in this solvent. In the case j j 
3 : 3 '-dinitrobcnzidine, decomposition was complete in two week 
and there were obtained a 'iA’dinitrolA’-diphenol, which did 
not melt at 300°, and was soluble in alcohol : 

0-1192 gave 10 4 c.c. N» at '23° and 764 mm. N = 10'l. 

(C,,,H 8 0 6 N 2 ), requires N = 10'l per cent, 
and a tetramtroA" A'"-d>hydn>j:\jbemerythnne, 

NO^ N0 2 N0 2 JNO, 

H °O-O-O“O 0H or 



which did not melt at 330°, and was insoluble in alcohol : 

0-2042 gave 19'5 c.c. N 2 at 19° and 763 mm. N=11'2. 

Cyi 14 O 10 N 4 requires N=10'8 per cent. 

Both the above substances were brown and amorphous. 

In the case of 3:5'-dinitrobenzidine, decomposition was comply 
in three weeks, and there were obtained a. 3:5 '-dimtro-iA-n 
phenol, which separated from glacial acetic acid or alcohol £ 
brown, amorphous substance, melting at about 180°: 
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i ;iavo Id 35 c.c. N, at 19’5° and 763 mm. N — to 5 
C 12 H 8 0 6 N 2 requires >7 = 10-1 per cent,, 
i, traintroA" ■A"'-dihydroxybemerythrene, 
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NO, NO., 

iji'"«n. amorphous substance, which did not melt at 330°, and 
, insoluble in alcohol: 


■■■1640 gave 15*35 c.c. N. at 25° and 770 mm. N-UVS. 

requires N = 10'S per ceul. 

Win iiiei- this substance was identical or not- with that described 
...ve could not be ascertained owing to their infusible nature. 
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'•\\\.-Ab.<orpl.ion Spectra awl Chemical Read l city. 
I 'tit HI, Tnnitivbenzene, li'initroanisole. awl 
Pimc Acid. 

By Edward Charles Cyril Baly and Francis Owen Rice. 

:li;ree l Jll?vio " s P a P“s (T., 1912, 101, 1460, 1475; this vol 
hi the general theory was put, forward that any molecule of a 
m um in the free state is the centre of a closed (ield due to the 
nnensiiig together of the force lines arising from the free aflini- 
- «t the individual atoms within the molecules. Ti was shown 
1 “ Lle ' c t ' on(,l?nsed fields may be unlocked or opened bv their 
.opHiMi-ation by the force lines arising from the residual 
C l 01 t ie molecules of a second substance when the two are 
o '- .' i ie residual affinity is meant the balance of free affinity 
" J. "" ixlm " m P 0SSI ble condensation has taken place. Loose 
VOL cm" 6 * 11 the m0,ec ’’ !cs ari ‘ fol ' mcd “I this way, which 

6 Y 
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correspond with the solvates formed when substances exist ; 
solution. 

Tn considering the mechanism by which tlie closed force iietj,. 
any one molecule is opened by the residual affinity of a 
substance, it is evident, in the first place, that there must exist ■ 
difference between the two. As a general statement it may l le SJ j, 
ihat in order that a substance may have its closed field opcr„. ( | 
must be treated with a second substance, which differs in ch, tract, 
and the greater the difference in character the more will tl u . j, jn _ 
lield he opened. The point of attack may vary with the natm,. 
the compound, and, of course, in some cases the same compo u , w 
will be opened both by a strong acid and by a strong base, tl ; . 
nature of the opening being different in the two cases, Sari, s 
compound is amphoteric in the real sense of the term, and t i,. 
correct definition of an amphoteric substance is a compound « 
such a type that its closed force field is opened differently hv * 
acid and by a base. 

In the second place, it follows from the general conception il„ ; 
the opening up process will be carried out in stages. This 
emphasised in a previous paper dcaliug with the application of tin 
theory to fluorescence (T., 1912, 101 , 1469). Whereas previous:, 
only two of the stages had been recognised in the opening up, ». 
have now succeeded in studying the process more completely, ait.', 
in recognising several distinct stages. 

One point of interest at once arises from the existence of ti., 
various stages in the opening up of the closed force fields. Ik 
evidence of experiment clearly shows that these stages possess < 
separate and distinct existence, and are stable under the necessary 
conditions. They represent the same substance with different fo 
energy contents, since the greater the amount of condensation 
which takes place between the force lines the greater the fits 
energy that escapes. In order, therefore, to convert a substance 
from stage 1 (in which the maximum possible condensation exist- 
into stage 2, or first partly opened up condition, a definite quanta;' 
of free energy is required. In other words, free substances must 
necessarily take up energy in definite quanta, a conclusion that is 
of some importance in relation to Planck's energy quantum theory 
and photochemistry. 

In the present paper we deal with the application of the tlicon 
to nitro-derivatives of benzene, and more particularly to trhnti- 
benzene, picric acid, and trinilroanisole. In previous papers yl 
1905, 87 , 1332; 1910, 97 , 591) it was pointed out that in 
benzene the affinities of the nitrogroup and phenyl rw 
mutually influence one another in such a way that only a ™. 
small selective absorption is exhibited. It is a well-known fac > 
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niUu-groU]) in the aliphatic uitro-compounds and in the 
llic nitrates tends to give powerful selective absorption, and 
;aiue is true of the phenyl residue in benzene and its homo- 
* Jn nitrobenzene, however, the free affinities of the two 


Fig. 1. 



I. iV.v iuWftrttr. IV. Li diinethtjlauilhu. 

II. k Y. m-Xitrobvmrnemlphoiiic acid iti SO 

1 h S') f/er sulphuric acid. per cent. sulphuric acid. 


n>apa have condensed together to give a very stable system, which 
5 n °l readily opened up by the ordinary solvents in the presence 
)l light. A small absorption band is therefore exhibited by nitro* 
in the ordinary solvents, which diminishes to a step out 
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wlipii I lie iiiiiT liquid is examined. Evidently, therefore, li le 
affinities of the nitro- -group and the phenyl residue are of opp os j tf 
character, and whilst that of the nitro-group is electronegative B 
acid in type, that of the phenyl group is of an electropositive M 
basic type. It is quite possible, however, to open up the system ,j_ 
nitrobenzene by the use of special solvents. It is an amphoteric 
substance in the strict sense of the word, for the closed system C1; 
he opened by solution either in moderately concentrated sulpha,:, 
at id (80 per cent.) or in dimethylaniline, and the absorpti te 
spectra in the two cases are different owing to the difference in t l, 
manner in which the nitrobenzene is opened up. The absorptiot. 
curves of nitrobenzene in the pure state, in alcoholic solution, jr, 
yd j,,,,- cent, sulphuric acid solution, and in solution in dimethyl, 
aniline, are shown in Fig. 1. curves I, II, HI, and IV.* Curve V 
is that of ’m-nitrobenzenesulphonic acid in 80 per cent, sulpha, 
acid, and shows from the difference between it and curve III thi; 
the nitrobenzene is not sulphonated in the 80 per cent, sulphuric 
arid solution. The absorption curve of the dimethylaniline solution 
does not exhibit, any definite absorption band, but shows evidence 
of considerable absorption of the visible rays of the spectrum, 1: 
is obvious from these curves that a very profound modifications 
brought about in the nitrobenzene by solution in these m 
solvents. It is amphoteric ill the sense that its dosed force ride, 
is differently attacked by a strong acid and a strong base. As w> 
stated above, owing to the electropositive character of the phenyl 
nucleus and the electronegative character of the nitro-group, nitre 
benzene forms a very completely closed system which is opened |» 
a very small degree by solution in alcohol. If now trinitvobeims: 
be considered, this compound, owing to the two additional tiiu 
groups, is much more electronegative or acid in character tk 
nitrobenzene. The closed force field is not opened by alcohol, an; 
the solution in this solvent shows no absorption band at all (Fig . 
curve I) On the other hand, the closed system is extremely easy 
opened by basic solvents, and here the results obtained are «: 
considerable interest. As is well known, the addition oi son® 
ethoxide to the alcoholic solution develops a fine red colour, sm 
the absorption spectrum is shown in Fig. 2, curve II, »k'- 
gives the absorption curve of a triuitrobenzene in the pie>fn 
of A/ 10-sodium ethoxide. Almost- identical absorption is shown sy 

» Whereas in all previous papers die absorption curves have ljw» ' 
terms of oscillation frequencies (1/A), all I he curves in this paper are don » * •, 
of wave-lengths. This change has been adopted ill response to a | 

from Professor Kayser. Professor Kayser, who is a member n tin '■ ,, 

Committee oil Wave-length Standards, has advised us that the t'Ty/'c 
measurements of absorption in terms of wave-lengths is much to be pie -eu 
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;rimtro bemene in piperidine solution, the difference between the 
" ,nes bemg very sllght - 1,1 each case two absorption bands 
:rc d and therefOTe ’igtt vibrations of two frequencies arc 
« nder these conditions, and evidently, therefore, two 
iiffcring amounts of free energy are being absorbed simu’ltaue- 

Fig. 2. 


Ware-lengths. 



I- In alcohol. 

II. In sodium dhoc.uk. 


III. Li duucthy liiii) liar. 

I V . la briizene and anf-hmcr,n\ 


h follows from this that two different stages in the openiim- 
m |"occss of tnmtrobeiizene are produced by the action of sodium 
s\i e and by piperidine. The absorption of trinitrobenzene in 
•: Sohition is shown in F'g- 2, curve III, and again 

, v /'- "" eil( 'es of two stages in the opening-up of its closed 
' very marked absorption band is shown, and n 
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step-out at greater wave-length, which shows that another stage j, 
also brought into play. It ie interesting to note that the in,,’ 
refrangible absorption band of the dimethylaniline solution is jp' 
same as the less refrangible hand of the piperidine solution, so th a , 
one stage in the opening-up is common to both solutions. We h av , 
therefore altogether three distinct stages in the opening up 0 f ^ 
closed system of trinitrohenzene, two of which are brought about 
by solution in alcoholic sodium ethoxide and in piperidine, j,,; 
two by solution in dimethylaniline, and middle stage being comm® 
to all the solvents. 

The fact lhat trinitrobenzene possesses such a well-marked t l 0Sfa ; 
system due to the opposite affinities of the nitro-groups and the 
phenyl residue, at once suggests the lise of complex aromatic hydtf 
carbons for purposes of opening up the closed system. In Jig, y 
curve IV, is shown the absorption curve of trinitrohenzene it 
solution in benzene previously saturated with anthracene. One 
broad absorption band is here shown, and clearly covers the same 
wave-lengths as the two bands shown by the piperidine solutior. 
and by the solution in alcoholic sodium ethoxide. The result e: 
these investigations is that three separate and distinct stages hit, 
been recognised in the opening up of the closed svstem of trinitro 
benzene. The first of these is obtained by solution either in piperi- 
dine or ill alcoholic sodium ethoxide. The second stage is obtained 
bv solution either in piperidine, alcoholic sodium ethoxide. or 
dimethylaniline. The third is only obtained in dimethylaniline 
solutions. When dissolved in the benzene-anthracene mixture, 
both the first two phases also co-exist. The wave-lengths of tie 
light absorbed by the three stages are approximately 430 pa, 515 tp. 
and 600pp. 

It is well known lhat trinitrohenzene tends to form compounds 
with sodium ethoxide and with anthracene and the oomph 


aromatic hydrocarbons generally. We venture to think that our 
observations afford an explanation as to why these compounds 
are formed. When a compound possessing a closed field is miser 
with another compound possessing residual affinity of an opposite 
type, the closed system is opened by being interpenetrated by ta* 
force lines arising from the residual affinity of the second substance. 
If now the difference between the properties of the two compounds 


be sufficiently marked, the system formed will be found to po® 
characteristic properties of its own as regards solubility in at 
indifferent solvent, etc. In the case of trinitrohenzene am 
anthracene, for example, the difference between their properties n 
sufficiently great for the system formed between the two to ■ 
relatively stable in alcoholic solution. If strong alcoholic solutioi^ 
of the two be mixed, therefore, a ‘'compound” separates out- 
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. .. w;!,eral case the stability of this compound depends on the 
ui.icBC* in properties between the reacting substances. Such a 
ml has only a stable existence when this difference is well 
r.sric'd. but the spectroscope is able to detect the mutual influence 
i ihc l 'VO substances when the difference in their properties is far 

■ -i - ‘I! to produce a stable compound of the two. When the 
liJtrvuce between the properties of the two reacting substances is 
!icr-:.' ; -ed. the resulting compound becomes more and more stable 
uiiii dually we arrive at salt formation. There is therefore no need 

c- aoeive of any break in continuity between the simple mutual 

■ hi. "ice between two substances which can only be detected 
rurally and the formation of a salt between acid and base. The 
pertroitope would seem, therefore, to afford a far more delicate 
.tihod of detecting the formation of loose additive compounds or 
!:,■!)■ tendency to form, than the other physical methods such as 
how used by Kreiriann. 

Tliese observations also give an explanation of the nitration of 
•ronaiir hydrocarbons. Owing to the mutual influence of the 
i -igiour and the benzene ring, the nitric acid opens up the 
■“‘"I of thc hydrocarbon, with the result that a loose additive 
■ffipo’.'iid of the two is formed, which then proceeds to rearrange 
iffli, giving water and tlic nitrocompound. The process °is 
Asdlv analogous to the sulphonation of aromatic compounds 
duel! lias already been investigated by us, and in which the 
Menuediate phase was observed (T., 1912, 101, 1475), The forma- 
oi !id,:Iitive impounds with trinitrobenzene and aromatic 
hydrocarbons is quite analogous to the first stage in the nitration 
reaction, when the nitric acid and aromatic substance form a loose 
jflditive compound. 


h ' wo l,Iso cxamined trinitroanisole, and the results are some 
rw sm,,ar fo * hose obtained with trinitrobenzene. The absorp- 
■™ n,TOS are show “ “ Kg. 3, Where I is that obtained with a 
■ -nly-propared solution of the recrystallised colourless compound 
n alcohol. 1 his curve does not agree with that observed by Buttle 
Hid Hewitt (T„ 1908, 95, 1755), and is very similar to that of 
unurobeiizeue in the same solvent. The curve given by Buttle 
Hewitt lies nearer to the red thau ours, and the reason of this 
u ie explained below. The addition of sodium ethoxide to the 
, c soUltion at . 0Dce produces a fine red colour, and the 
wMpluni spectrum is now shown by curve III in Fig. 3 . Two 
J-im are shown here, which closely approximate to the’ two bands 
I.. , ‘ tnmtrobermene under the same conditions. The 

' f'.°“ 0t tnlntr oanisole in piperidine is also strongly coloured, 
“ sbown b y carve IV in Fig. 3* ’ The more 
jhsoiption band of the alcoholic sodium ethoxide 
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solution is also evidenced here, whilst the lees refrangible band 
is reduced to a step-out. The difference in these absorption cun-*, 
shows that trinitroanisole is less easily opened up than trinity, 
benzene. This is more strikingly shown by the absorption exhibit^ 
bv the solution in dimethylanilinc and in the benzene-antliracccr. 
mixture" In the case of trinitrobenzene very well marked absorp- 
tiou bands are shown, but with trinitroanisole there is evidence « 
much less absorption (curves V and VI, Fig. 3). The dimethyl 
aniline solution of trinitroanisole shows only a very shallow band 


Fig. 8. 

1 rave-lengths. 



1 . In alcohol- ( fresh). 

II. In alcohol after exposure to light. 
III. hi sodium clhoxidr. 


IV. In pi'/xridinc. 

V. /?t dimethylanilinc. 

V 1 . l?i- benzene and aniluwi-?. 


which, however, resembles the bands given by trinitrobenzene in 
that it extends over the same wave-lengths as the absorption baud; 
of the alcoholic sodium ethoxide solution. The benzene-anthracene 
solution also shows evidences of absorption over the same region, 
but the band has given place to a very shallow step out. 

When trinitroanisole has been kept for some time, it become, 
yellow, but may be obtained colourless after recryslallisation. ' 
existence of two forms with the same melting point seems a 
fo have been recognised (Hantzsch. lUr.. 190b. 39 . 1 ■ 
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interesting to note that the two forms have different absorption 
j oeflr a. If the freshly prepared colourless solution in alcohol is 
j..pr. especially if left in the light, it turns strongly yellow, and 
r „ ..option spectrum is shown by curve IT, Fig. 3. There 

J , ne well-marked absorption band at a wave-length of 360 ««, 

,,,,[1 there is, moreover, a step-out or incipient absorption band over 
,;,c same region as the more refrangible band of the piperidine 
, 1K j j liclic sodium ethoxide solutions. It may be said here that 
,],; s fenii gives the same absorption spectrum, on the addition of 
ethoxide, as the colourless form, which proves at once that 
p ,, i,, filiation of the yellow colour is not due to hydrolysis. Alto- 
jihei, therefore, there are three absorption maxima with trinitro- 
, : ho!e, and this substance is thus capable under suitable conditions 
: p. sorbing three different quantities of free energy. Four different 
■ pliases of ibis compound must therefore be capable of existence 
according to the amount of free energy that is supplied to it. The 
clourless solid variety is that form in which the maximum possible 
, ci-nction has taken place in the force field surrounding the 
c.lecules. By supplying free energy to this, three other forms 
, ; j fe produced, and represent different stages in the opening up 
di'ius closed system. The wave-lengths of the light absorbed by the 
o.roe opened up phases, and which are characteristic of them, are 
c'jc. 419 /rp, and 360 pp. 

li (lie alcoholic solution of the colourless modification is kept 
f-sjostd to light for a short time until it is coloured faintly yellow, 
cat is to say, until only a relatively small fraction has been 
converted to the yellow form, then the absorption curve is shifted 
:i little towards the red at the greater concentrations. The curve 
lists agrees with that given by Buttle and Hewitt, and already 
toted. There is no doubt, therefore, that Buttle and Hewitt's 
; e>’iT.ttious referred to a solution containing a small quantity of 
yellow or partly opened up form of trinitroauisole. 

Picric acid differs from trinitroauisole iu that it is still less 
'Tip opened up by alkaline solvents. The absorption curves of 
"is compound arc shown in Fig. 4, where curve I is that of picric 
in heptane. II in alcohol, III in alcoholic hydrogen chloride, IV 
is concentrated sodium hydroxide, V in piperidine, VI in dimethvl- 
cmine, VII in benzene containing anthracene. The two first curves 
' - those given by the colourless and yellow modifications of picric 
r, and we may point out the close resemblance between the form 
- tee absorption curves given by the latter and that given by the 
p tev form of trinitroanisole (curve II, Fig. 2). The same conclu- 
"™ lb therefore to be drawn as to these two modifications of picric 
,rl »s iii the case of trinitroauisole. The colourless variety is the 
npl et^Tv closed form, whilst the yellow form, containing more 
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free energy, is the first stage in the opening up of the closed f c , 
Hantzech attributes the act -constitution to this yellow form. k„, 
Fin. 4. 

Wave-lengths. 



I. is kf}itn,ir. V. in piperidine. 

II. In alcohol. VI. in dimcthylanilinc. 

III. In alcoholic l 1U. VII. In benzene and mlhw-.v. 

IV. In cove n f rated N’aOEt. 

we would point out that this view is untenable, inasmuch as exact!} 
the same phenomenon holds in the case of trinitroanisole, 
the ffn-form is ruled out. 
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mifresting fact about picric acid is the readiness with which 
■ t the yellow form in alcoholic solution compared with tri- 
' ; : ; r,,anisole, whereas the latter gives at first a colourless solution 
‘ ' gij.jwl, which under the influence of light passes into the yellow 
! the former at once gives the yellow form, or first stage in 
Iv e opening up. in alcohol. 

\Vi,L'iJ an alcoholic solution of picric acid is treated with sodium 
ethoxidc in equivalent quantities, no change in the absorption is 
,j,ed. as already pointed out by Buttle and Hewitt. They attri- 
'r.ate this 1° fhc salt will be so strongly ionised that 

Ap absorption will he that of the picric ion. The ionisation will, 
', i\ be much less in alcoholic solution, and yet even here no 
, ini-re is observed on the addition of an equivalent of sodium 
ri ‘.oxide- Buttle and Hewitt say, moreover, that in all proba- 
;.;:iiv the picric ion will be derived from the net-form, and therefore 
.! c absorption would in that case be that of tile un-form. When, 
Palaver, a very concentrated solution of sodium hydroxide is used 
as solvent for the picric acid, the absorption is changed, for signs 
, a new absorption band begin to make their appearance over the 
one region as the band given by picric acid dissolved in the 
cane -anthracene mixture. Now undoubtedly this absorption is 
ue to the midissociated sodium salt, and if the absorption of the 
Cation with one equivalent of sodium eihoxide is due to the act 
v quiiiomiid ion, to what is the incipient new band due ? This 
sapient bend is given iu less degree by a piperidine solution of 
vric acid, and very completely by the solution in the benzenc- 
intbraceiie mixture. It appears that the conception of the act-form 
■ unable I., explain the results. The same explanation is applic 
fi'ls here as in the case of trinitrobenzene and trinitroanisole. The 
enoiii absorption bands are due to the existence of different stages 
r - the opening up of the closed fields surrounding the picric acid 
molecule, cadi stage being characterised by an absorption band. 
As pieri"- acid shows evidences of two absorption maxima, so two 
rerun singes in the opening up are present ill equilibrium in this 
— ,ntk>n. then again there is the more completely opened up 
-ill! which is readily obtained in solution in the benzene 
sj iracene mixture, and much less readily in solution in concern 
reiwl sodium hydroxide or in piperidine. Altogether, therefore. 
*' ^ ave t0 recognise the existence of four phases of picric acid, 
first, the colourless or completely closed form; secondly, the two 
"isn which co-exist in alcoholic solution and in solution in strong 
vodiuin hydroxide; and finally the fourth form, which exists in 
greatest amount in solution in the benzene-anthracene mixture. 
J,; absorption maxima characteristic of the three last- forms 
-ppi. xitti.Uely 350 pa, 408 up, and 516 pp, The last phase 
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is the most completely opened up condition of picric acid Vf! 
obtained. 

The following table shows the various absorption maxima p,„. 
sessed by trinitrobenzene, trinitroanisole, and picric, acid, and a st j,. 
existence of each one marks a definite stage in tile opening U)J 
of the closed force field, they represent the wave-lengths of (lie ]j„j; 
energy absorbed by these forms : 

4. 3. 2. 1, 


Tt'iniUnbeii/eue 

Trinitroanisole 

Picric aei'l 


600 516 430 - iiu 

510 410 360 no 

— 516 408 359 «u 


The variations in the wave-lengths of the various maxi,,,, 
obtained with the three compounds is not large. It will be iioti te ,j 
that trinitrobenzene gives one maximum (600 pp), which the other 
two do not. This absorption maximum, as previously pointed mu, 
is obtained with dimethylaniline as solvent, and corresponds wit',, 
a more complete stage in the opening up than we have yet bee), 
able to observe in the case of the other two compounds. This tan 
agrees with what has already been pointed out, namely, t),,, 
trinitrobenzene is most easily and picric acid least easily opened 


up by the three substances. 

Since this paper was written, a communication by Clark. , 
Macbeth, and Stewart has been published (P-, 1913, 20, 161). i. 
which they deal with the colours given by tetranitrometliaue will 
substances possessing various types and degrees of residual affinity. 
It, would seem that these are due to similar phenomena, a. 
described above, namely, the opening up of the closed syrler 
of the complex nitro compounds by the force linos due to tla 
various residual affinities with which it is treated. 

In considering the absorption of light by any organic ran 
pounds it must he remembered that the light is doing work oil tie 


compound. When a solvent opens up the closed system of a soluf 
and the mixture absorbs definite wave-lengths of light, this Ugh' 
is doing work, and increases the effect due to the solvent. It 
solvent alone brings about an equilibrium between the less closet 
and less opened phases, and the light when it is absorbed inerww 
the effect of the solvent, that is to say, it shifts the equilibrium 


towards the more opened form. In other words, a photodynamic 
equilibrium is set up. This point of view was brought out in our 
previous paper (this voh. p. 91), where we showed that- when the 
mass of solvent is increased beyond a certain limit the anioiu., 
of light absorbed tends to decrease, and in the case of ethyl acew 
acetate it is easy to reach a dilution at which the light, absorption 
vanishes. This phenomenon will be observed when the equilibi" 11 
is carried so far in one direction by the solvent that there i 
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I f„r I lie light l u Jo. l'eilmps this may he made Hearer 
v jHiTeuee to a specific case, in which the light has actually been 
,; v ve,l !’■ ilo wort. Certain cases have been observed in which the 
r ] ■. . 1 conductivity, and hence the ionisation of a solution, is 
J.ioa-cd by light. The equilibrium between dissociated and undis- 
. ,i molecules is shifted towards the side of dissociation by 
-m, ft such a solution were diluted until the ionisation were 
-culicitily complete, then the amount of light absorbed would be 
,v •.mall indeed compared with that absorbed by an equimolecular 
,,i the stronger solution. 

When I lie closed force, field of a substance is opened up it 
free energy and becomes endowed with chemical reactivity. 
\ L -yin . when the system is entirely closed tlie reactivity is vanish- 
..glv small, and as the systems are opened up by the. addition of 
^finite quantities of free energy the reactivity is enhanced bv 
yrfnite amounts. In the cases where ionisation takes place the 
-irtivily of the system is usually attributed to the ions, but it 
will'd htiu preferable to consider that the. reactivity is a property 
the whole system, ami that the formation of the ions is a 
Miriioracnon which is secondary in the sense that it. is a function 
..] the enhanced reactivity arising from the conditions under which 
salt exists. This point of view has already been discussed for 
h... cupric salts by Garrett (Zrihrt. Ehktrochem., 1913, 19. 1). 
Tim; I'sivihisity, Liveriwi.. 


'.•'xx 1 1. n<- b ritctiuHUtiou of Alloys <tml Mnievuls 
to. lh<> Electric Micro- farmer. 

By Arnold Lockhart Fletcher. 

Tilt, following apparatus, for which the name *■ Micro furnace ’ •• 
i’itjposod, has been employed in the distillation at high tem- 
>r»tM'es of various inorgauic substances, including alloys, minerals, 

■slid ores. 

it consists oi a brass drum sliding over a solid slate cylinder 
■ ljm ’’ t0 ^ c,n - diameter, bearing a pair of terminals for a 
<'>rbon rod.T which can be heated rapidly to extremely high 
Hiperatures by the passage of ail electiin current. These terminals 

l"! 1 assignee in designing the most convenient form of this furnace, I am 
• ''■Oit! to my father, Mr. G. Fletcher. 

Carious of small sectional area suitable for the qualitative application of this 
•'•'..iiuiint have been obtained from the he Carbone Co., London. 
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are most, conveniently made in the form of horizontal clock 
which press the carbon down on a block of copper or grap^ 

Fin. 1. 



resting on a copper strip connected to the terminals, as shown 
h'iir. 2 . The carbon may bo protected or partly enclosed whet 
desirable by loose, closely placed parallel carbons. The genm! 
arrangement is shown below: 


Fie. 2. 



SUBLIMATION CHAMBER or MICRO -FURNACE 

In the above figure the carbon rod and terminal connexions are 
for the sake of convenience placed diametrically, the terminal? 
being shown turned through a right angle. In practice, however, 
they may be arranged with the carbon at right angles to the 
spring clips, forming with them three sides of a rectangle, thus 
reducing the size of the chamber. The sliding cylinder is covered 
by a receiving plate of glass, clear or opaque silica, or biscuit ware. 
The space surrounding the rod can be filled with various gases or 
rendered partially vacuous by means of inlet and outlet tubes, the 
former perforating the slate support, whilst the latter is tised 
below the upper rim of the brass cylinder. The spring clips 
holding the rod are easily manipulated during the frequent 
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, „| the carbon by removing for a moment the sliding 

Irani. This drum may be set in any position on the slate cylinder 
,v miJiis of the screw S, and thus the size of the chamber, and 
if distance between the carbon and cover plate., regulated at will 

:ie h'h't lubo wluch °P« D » the heated particle tends to 

ransporr heavy vapours to the receiving plate. 

ihi'i’on appeals to be the most satisfactory support for the 
, . under examination because (a) it may be raised to the 
,iJ.«' attainable temperatures, (S) it prevents oxidation when 
MwW*. W lfc does not contain impurities likely to affect the 
a.aiyurii! results, and does not usually combine with or adhere 
, die molten metal, and hence non-volatile residues may be 
vfiovcd for gravimetric purposes. 

As (.samples of the application of this furnace to qualitative 
is.aiysi.--. the following table is presented, showing the colours 
/■■ainC'l in air on glass or transparent silica: 


J Sii v<-r 

jliliii'imnn 

Maum-sium 
\l •' Ziiw 
Itjulminm 

' MciciiiT 

I Al:. in in iu in 
'1, - Indium 
I Tiialliuni 
'JU.'mimn 
Zir>.-»uium 
1 1 1 ‘evil i in 
Sii. cmi 

Tin 


Deposit. 

red, green, yellow, 
dull grey, some 
pink. 

rea, violet to pur- 
ple, gold, 
white, 
white, 
white, 
red-brown. 

grey-white. 

white, 

pale yellow. 

red and white. 

white. 

cream. 

white. 

white, some 
yellow, 
white, 
yellow. 


Family. Kicmeut. 

f Vanadium 
Columhiuin 
Tantalum 
| Arsenic 
Antimouy 
l Bismuth 
i' Chromium 
Molybdenum 
yj 'Tungsten 
l Uranium 
Selenium 
.Tellurium 
VII- Manganese 
( Iron 
Cobalt 
VIII. - Xickel 

Hutlienium 
l. Platinum 


Deposit, 
yellow-green, 
white, 
white, 
white, 
white, 
yellow, 
gruen. 
pale yellow, 
white, 
black, 
red. 
white. 

light brown, 
red -brown, 
black, 
black. 

gray- 

black. 


he following table represents the colour of deposits obtained 
,nt of hydrogen sulphide, (b) by distillation on a 

on winch iodine has been previously sublimed : 



Deposit iu 
hydrogen 
sulphide. 

green- black 

black 


white 

yellow 

black 


Deposit on 
plate bearing 
iodine, 
white, 
pale yellow, 
yellow-brown, 
white, 
white, 
scarlet and 


I'-'il-lifOVVll 

-■lack, red 
;, nd brown 


yellow. 

yellow. 

orange-brown. 


Klonient. 

Tin 

Lead 

Arsenic 

Antimony 

Bismuth 

Selenium 

Tellurium 


Deposit in Deposit on 
hydrogen plate bearing 
sulphide. iodine, 
black and orange-brown, 
yellow 

blue-black deep yellow, 
red, yellow deep yellow. 
re d orange-red. 

brown, black chocolate, 
led black, 

black chocolate, 
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In dcalini' with refractory substances, such as steels u,u| 
alloys two difficulties were encountered : the decrepitation 0 i .V, 
fusion at high temperatures, and the rapid burning of the carl/,. 
The first, of these may be overcome by placing strips of carbon-., 
biscuit ware against the rod, so that the fusion is unable 
escape, or by using larger carbons and heavier currents, and ti, 
second to some extent by using larger carbons partly protect 
The rod should not be wholly embedded, as, in the absent,. ,, 
free oxygen, a deposit of carbon interferes with the. disiillatj,,, 
Kor high temperature work the most suitable size of the r 0( ] . 
I'roin RU, SO sfj. mm. cross-section. Tills is reduced at Hip com, 
according to the current available. 

(fniiniilatirc ftr-imraluuu in Sir. 

The general behaviour of many metals when heated in depre- 
sions in the carbon of the micro furnace in the manner dwerife 
suggested the possibility of obtaining quantitative results by it 
method. From the experiments so far carried out, it appears tie 
the micro-furnace is capable of yielding quantitative results lit 
mi accuracy which depends on the nature and relative quantfe 
of the constituents of the alloy.' It lias been recently shown 
(Turner, ,7. hut. Metals, 1912, 12, Jan., and Groves and Turner 
T. 1912, 101, 58a) that quantitative separations may be rairitl 
out on certain’ alloys by beating for some time in a vacuum up it 
1200° in the electric furnace. By the process to be described, the 
method may be extended to include in certain cases alloys whirs 
are stable, at the temperature limits of the tube furnace. A.smtL 
weighed filing- say, 4 or 5 milligrams— of the alloy is placed in hi 
hollow of tho carbon rod, which is then covered with a fragmen: 
of transparent silica, and the temperature of the stiip is raise-, 
slowly until the deposition of one constituent is observed oa th 
cover plate. The temperature is then steadied for a short tit 
until this has ceased, when the circuit is broken and tl» 
cooled. An inspection of the colour and nature of the depot 
shows whether the constituent has volatilised per ir. To aid 
inspection a number of such deposits should first be ; 1 " 
This operation is thou repeated as often as necessais. 
remaining globule weighed. This method possesses certain adyat- 
tages over one in which the sublimate is weighed, and 
therefore involves an assumption as to the chemical nature 
uniform character of the deposit. A further heating will 
whether the fractionation has been satisfactorily accompli-^ 
If not, further weighings must be made. The final residue ■ 
be volatilised, as this method often reveals traces ol U,! U 1 
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When a separation is incomplete, a rough approxima 
■ £ ’;, to the proportions present may be made by inspection, or from 
taken at some points between the appearance of the 
. .ml disappearance of the first, constituent. 

\ rpi.iiititative separation can only be carried out in cases where 
v mi, .-winces or their compounds with the surrounding atmo- 
jliere differ greatly in volatility. In practice, the following diffi- 
s arise ; (1) One constituent is mechanically retained bv 
j .,,1 [it-r. and is thus difficult to volatilise; thus, although tin and 
,,,) are partly separable, they are difficult to separate owing to 
j 1L . ixcit'iii ion of lead inside the fusion. This is to sonic extent 
W rw»,e •>>' repeated heating and cooling, aided by intermediate 
Pri'inc of the soft fusion, whereby the lead is brought to the 
miacc. (2) The alloy does not assume the spherical condition, 
j.is i- often the case with alloys containing aluminium, which 
ends to powder. (3) Oxidation. When the sublimate oxidises 
jcriv if lends to transport portions of the residue. The presence 
if much oxide in the residue introduces an error into the calcu- 
jiiiiii. In most cases this may be prevented by the use of large 
\ui), or by partly surrounding the rod with parallel graphite 
carbon rods; in others the separation should be carried out in 
rogen or coal gas. 

here is in practice usually a tendency towards underestimating 
residue, and this is enhanced as the volatilities of the substances 
ler the conditions of the separation approximate ; for example, 
per ami nickel are difficult to separate quantitatively. Analyses 
in general most easily carried out. in alloys in which the con- 
new most freely volatile is present in the smallest relative 
unity. The micro-furnace will find its chief use as a powerful 
>ns for ascertaining rapidly what elements are present in any 
iy, mineral or ore, and roughly in what proportions they are 
suit. 

die following is a list of alloys on which quantitative separa- 
te have been attempted : 


Brin's. 



Hr "‘* (Cu, 64-32; Zn, 35’68; Ni, 2-85; Fe, 176). 

i 0 0073 yielded after distillation of zinc a residue 0 0050. Cu 68 49. 
,5™! >■ .. .. „ 0-0043. Cu 68-25. 

» ,, „ „ 0-00395. Cu 68-10. 
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German Silver (Cu, 60; Ni, 15; Zn, 25). 

\ separation of copper and nickel is difficult owing to 
approximation of their volatilities. There is, however, i„ ^ 
distillation of mixed copper and nickel a point at which there j 
in the deposit a marked decrease in the amount of copper and i; 
i ncreaso in the quantity of nickel obtained. Traces of copp.. 
appear until the end. A rough approximation may lie ohtairm. 
if a weighing is made at this point. 

1 U-G02D yielded aft" distillation of zinc a residue 0 0021. | Zu s-,;. 

., ,, ,, copper ,, 0-0004 ui Eyi,, 

l-'inal’distillation showed traces of copper. (.Ni 13-b. 

o 0-0022 ridded after distillation of zinc a residue 0 0016. j Zn 211 
■' a,„r ,, ,, „ copper „ 0-0002. -j Cu HS U. 

Final distillation showed traces oi copper. fXi 

■1 0-0052 yielded after distillation of zinc a residue 0 0030. / Zn 3irt. 

Final distillation copper and nickel together. l»’a* 


Eureka (Cu, 60; Ni, 40). 


1. 0-0020 
■>. o-ooio 

0. 0-0041 


yielded alter distillation of copper a residue 0-0008. 

, ,, 0 - 0000 . 

0-0017. 


< u Tki'O. 
Cu O'J','. 
t’u 


Cvnstantan (Cu, 60; Ni, 40). 

0-0058 yielded after distillation of copper a residue 0-00-22. ( 


llrou:i (Cu, 95; Sn, 4; Zn, 1). 


1. 0-0-208 j 

2. 0-0140 
:l. 0 0063 


elded aftei distillation of zinc a residue 0-0261. 

,, „ 0-0138. 

0-006-2. 


/ill -IS*. 

Zu 1-13. 
Zn T 


Antimony-Leail (Ph, 50; Sb, 50). 

1 0-00-26 yielded after distillation of antimony a residue 0-0012. S!i 8| 
2. 0-0120 " , - .. » °' 00 ‘°- ** 4>v 

Impure Cadmium (containing aluminium). 


1. 0 01 00 yielded after distillation of cadmium an oxidised residue jhOOoiL A0. •■■■ 

;• J'®??}® ’■ ” ’’ ” ”, o-ooitr. Ailo.i-s 

00»J .. .. •• ” • 0*0036. AtO, ft' 

4. 0 2254 ,. „ - ” (POOLS. A]il.;r 

f>. O'OGyl it >' 

The residue remained as a lightly coherent film of alumina. It 
percentage of aluminium, therefore, is about half the mean i N 
that is, about 1 per cent. 


A luminium-Zinc. 


1. 0 0093 yielded 

2. 0-0032 ‘ 

3. 0-0097 

4. 0*0102 


after distillation of zinc a residue 0 0019. 

0-0006. 

>! ” ” „ 0 * 0022 . 
” ’ „ 0 - 0020 . 


Al AS- 
Al 1 S’75. 
Al *22*65. 
Al 19-lil. 
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Bismuth, Zinc (Bi, 50; Zu, 50). 

,j-W22 yielded after distillation of zinc a residue 0-C012. Ri 54-5 

i & 0036 0 0016. Bi 44-5’ 

. 01022 „ „ „ „ „ 0 0010. Bi 45-5. 

Fci'ru :tnc (Zn, 95 ; Fe, 5). 

• 0 0071 yielded after distillation of zinc a residue 0 0004. Zu94i, 

" "150 „ „ „ ,, 0 0011. Zn 02'7. 

Fcrra-mangunem (Mu. 90; Fe, 10). 

A roudli approximation to the proportions of the constituents 
|,rrsem in Hie more refractory alloys may be made by an inspec- 
tion 0 1 ilitur sublimates. The separation of iron and manganese 
which occurs by the removal of the manganese as the buff oxide is 
; tedious when the manganese is present in large proportions. A 
anga nose containing about 10 per cent, of iron was treated in 
e furnace. A free evolution of manganese oxide at lirst takes 
ate, becoming less copious in succeeding distillations until a 
jht residue is left, consisting chiefly of iron. The following 
<nhs were obtained : 

O uOii.' gave after distillation of manganese a residue 0-0005. Mn 80 '0. 

' 0-0004. Mn 87-»! 

0-0007. Mil 80-0, 
0-0007. Mn 90-0. 
0-00095. Mn 88-3. 
0-0002. Mn 92-0, 

0 0004. Mn 78-9, 

The difficulty of this separation is further increased by the 
milarity in the deposits of small quantities of the oxides of iron 

id manganese. 

As illustrative of the delicacy of detection of certain elements, 
may he pointed out that the zinc present in 0 0005 gram of 
rwizc coinage is quite easily visible when distilled on to glass, 
<■ actual quantity being only ox 10- e gram. Previous experi- 
* I1U have shown that lead and arsenic, can be detected in 
Minnies of the same order of magnitude (Fletcher, Sci Prnc 
V VM- Hoc., 1913, 13, 460). 

Tie following are particulars of experiments showing analyses 

t residue and sublimate : 

Bras * (Cu, 65-23; Zn, 33*95 ; Fe, 0*82 ; Sn, trace). 

to the difficulties arising in analysing by this method, 
R&tmes suitable for gravimetric estimation which would necessi- 
^ Mger carbons and disproportionately heavier currents, the 
fc'iURlrom several separate analyses were examined together. 

6 z 2 


0-0(i»8 
;. 0-0070 
0-'»OM 
rt-0027 
7, 0-0019 
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Vmiihtinm 11 / Jispcriment .—' The temperature was raise.:! 
distillation appeared nearly complete, when the current was cu . 
oil for examination of the sublimate. The residue was 4 , 
re heated until the sublimate showed traces of copper. Appro*; 
mate total time of heating, one to two minutes in several period, 
of some seconds. Approximate temperature, 900°, rising in suets; 
sive sublimations to about 1500° for the last traces of 4 , 
Percentages of residual copper obtained: 6644, 65 16, 66 08. f;.| 
fi/'CO; mean, 65 99. 

In the tables the first column gives the composition obtains; 
from two previous, ami sometimes independent wet aualys* 
The second column gives the total weight of residues analysed, mil 
the quantities of the original constituents contained therein, 4 
last two columns show the analyses of residue and subliii.su 
respectively, calculated to show the percentages on the origin; 
alloy The portion unaccounted, ' obtained by difference, dot. 
not involve a large actual error, and probably represents a rlcficiran- 
in the analysis, in which case the analyses of residue and sublimate 
mav be regarded throughout as satisfactorily complementary, acj 
ill verv fair accordance with the results obtained. 


Initial hrn-ss. 


Cn 

Zn 

Ke 

S 11 


G5-23 
33 -9;. 
0-82 
I race 


Unaccounted 


1 let Analyses. 

SuMiotr 

Per cent, on per cm:, "i; 
Kesidue O-250'i. original weight, original wfe. 
0-2283 00 *00 1 79 

truce — '1-'^ 'A 

nolle 


0 0222 


5-08 


The result- should show from this a net excess of less its: 
3 . 29 per cent. It shows, in fact, a deficiency of only 0 06 on tl* 
wet analysis. 


toll* (Cu, 64-3-2; Z 11 , 35 68 j Ni, 285; Fe, 1'76). 

Cni'diliotus oj Experiment* — Six separate quantities of auuq 
weight 0 03704 were treated. They were raised to the require! 
temperature range (about 1200°) on a carbon rod < 111111 x 
diameter, filed to the core in the centre, by a current of 2o ampn^ 
The time of heating was in all one to two minutes in i iell ° u 
about twenty seconds, with intermediate cooling for cxamniatiii 
The percentages of residue in each case were: 65 69, C 00 &. oM - 
68-70, 68-14, 68-35; mean, 67-18. This average compares . favour- 
ably with the previous mean result on three analyses of 68- '■ 

* Same specimen as previously examined. 
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Wet Analyses. 


[tial brass. 

Residue 0 3512. 

Per cent, on 
original weight. 

Sublimate 
per ccd t. on 
original weight. 

64 '32 

0 3073 

58-84 

2-42 

35 '68 

noue 

— 

32-54 (dill.) 

2-85 

o-oioo 

1-91 

none 

176 

0-0062 

1-19 

0 17 

.•uiinteil 

0-0277 

5-31 



jj;,. unaccounted portion is partly explicable on the retention 
, , nbon in the residue (apparent on subsequent solution) and the 
. dll partial oxidation of the surface film of the residual pellets. 

, .unbilled effect of these errors is very small, amounting on 
-.win close experiments with similar quantities of copper to only 
per rent., the remaining deficiency of about 4'8 per cent, being 
:.p,i.;ib3 v accounted for in the loss on analysis. An examination 
ihesi 1 numbers shows that the analysis should yield an excess 
pirccntage of the refractory constituents of 5'31, and a counter- 
iictinst deficiency of 2*59, due to the volatilisation of the copper 
.ml iron found in the sublimate. This leaves a net result of 
per cent, of excess. There is, in fact, a deficiency of 1'75 per 
rat. in the estimation of the residual constituents. The errors of 
,ue-s ami deficiency in practice nearly balance one another, anti 
i'; i ho previous experiments already cited the error amounted only 
p, ' .'id per cent. The figures are satisfactorily close in view of the 
-mall quantities dealt with, and seem to indicate the possibility 
. f a brass analysis by this method to within 1 or 2 per cent. 


Tin Lead Allay (Sn, 4894; Pb, 5106). 


hieiietltrt >if Experiment . — This alloy can only be analysed 
under conditions allowing of free access of air, as the separation 
d'-peiids tm the oxidation of the lead and the removal of its oxide. 
This i- best done by using small quantities, five portions, amount- 
u: i" all lo H l’tiOG gram, were analysed. Each portion was heated 
in ("in or live separate periods of twenty to thirty seconds to a 
0 'T'-'riil n re ol about 1000°. The evolution of litharge was at first 
" Sinus, mid finally scarce, and mixed with stannic oxide. The 
.••rails obtained were: tin, 42*31, 40-00, 41*66, 42*86, 41'09; mean, 
[41-58. 


Initial alloy. 



I’naeeounted 


Wet Analyses. 

.Sublimate 
l*er cent, on per cent. 
Residue 0 ’ 1 0835. original weight, composition. 
0 09963 3S'23 711 

t race — f»l T2 

0 00872 3 35 — 


lhu eniU'Wion from these results is that a 50 per cent, alloy 
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of these metals is not capable of analysis by this method in ... 
to within 8 or 9 per cent. If we assume the unaccounted portior 
to be mainly due to deficiency of analysis, then in an alloy of t},^ 
proportions about 7 per cent, of tin passes into the sublimate, jjj 
actual deficiency on five experiments was 7'82. The error will |* 
increased or diminished directly according to the proportion of l ev j 

Tin- lead Alloy (Sn, 8212; Pb, 17-88). 

Conditions of experiment the same as before. Nine separate 
fractionations were made, using small quantities, and similar dijs. 
culties were experienced. The results obtained were: tin, 753 ; 

77 50, 73-53, 70-91, 78-18, 73-47, 79*26, 75-36, 78'69; mean. 7ft;, 
A wet analysis yielded the following results: 

If ’ct Analyses. 

Residue pur cent. Sublimate iter cm. 

Initial alloy. on original. on original 

Sn 8-2-12 7624 4-3 

Pb 17-88 0-8 18-3 

It appears from these numbers that with lead-tin alloys in tvliici; 
the lead is below 20 per cent, the separation can be effected by 
distillation in air to within about 6 per cent. The actual deficiency 
on nine fractionations was o" 6 o, ami the analysis showed 4"3 pc 
cent, of tin in the sublimate. 


Aluminium Cadmium (Al, 86"67 ; Cd, 1 3' 3 3i . 


Conditions of Erpnimml.—The filing is heated slowly to ab«: 
1000 ° for some fifteen to thirty seconds, when the cadmium distil; 
off freely. Although the separation is in most cases fairly complete 
the tendency of this alloy to decrepitate during the evolution 0 ! 
cadmium prevents an accurately quantitative analysis. Atom 
2 centigrams were used for each fractionation, and the lollmviiig 
results were obtained: aluminium, 79 5, 8. r )-7, 885, 86'3, 783. "ft. 
$2-4, 84-6, 86-4; mean, 84-24. A number of deficient results are 
excluded. 

Wet Analyses. 

Sii'iiiwa!'- 


Initial alloy. 


Al ... S6'67 

Cd 


Per cent, on j*r «'“<• J-'® 
Residue 0 1 379. original weight, original to* 
0 1302 30 0 I’ 1 

0 0077 4 '5 l" 1 - 1 


Tile wet. analyses were made on all the residues, among 
were particles, which owing to decrepitation had been insufficient; 
heated, and yielded abnormal results. The amount of cadiim® 
retained is therefore usually below the 4’5 per cent, above. 
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Mineral Analysis, 

the most useful possibility for the micro-furnace lies 
.plication to the rapid determination of minerals of doubtful 
: „ in which field of work its value is enhanced on account 
• ; : Vmall quantities necessary for an analysis, and the ease and 
with which such analysis is carried out. An inspection 
• . foregoing deposits resulting from the distillation of the 
'.ic ills of a mineral from carbon at high temperatures is 
: v sufficient for its determination without a gravimetric 
■jj‘1 ra ; i 1 'U . and with some practice such analyses can be made with 
fair amount of accuracy owing to the concentric arrangement 
.■ , [..posits according to their relative volatilities. The follow- 

jy , ; i h > are given in illustration of its application in this 
”p irl . The analyses occupied in each case a few minutes only. 

Sylvanite. 

i.i:}05 yielded after distillation 0*001 6. To 56i. 

A second "tl iatillation yielded chiefly silver O OOOU5. Ag 17'8. 
ivaidue separated mechanically into gold Au 21*9. 

:n.d some impurity resembling silica. Impurity 4 "2. 

■[\ W)V is a tendency to a mechanical separation of silver from 
: gold in the residue from the distillation of the tellurium : 

■I. .1-00705 yielded after distillation 0-00365. Te 52*3. 

Au and Ag 47 '7. 


rsilomelane. 


•..'•'24 gave 

ifter distillation a residue of Mn 

0 0018. 

Mn 

75. 

0041 

Mu 

0-0029. 

Mu 

71. 

0010 

„ „ Mn 

0-00075. 

Mn 

75. 

00-15 

„ Mn 

0-00325. 

Mn 

72. 

0031 ,, 

„ „ Mu 

0-0023. 

Mu 

74. 

«'i0 s 7 .. 

.. ,, Mn 

0 0065. 

Mn 

75. 


1!;> above rough approximations to the percentages of the 
Mnerals dealt with, together with the characteristic appearances 
■•I the deposits produced by each mineral, would be of very great 
■.^stance in identifying the mineral. 

Sufficient has been said to indicate both the value and the limita- 
tions of the method. The possibility of a separation is in most 
'■-ases bound up with the relative volatility of the metal or its 
i-ompound formed under the influence of the particular atmosphere 
is which the distillation is made. As yet only a few alloys have 
been examined, and those in air, and it is hoped that the method 
!Ka y find extension both in its application to the qualitative analysis 
?nrl determination of minerals by their characteristic sublimates, 



2108 


LE SUEUR: RESOLUTION OF 


and in the more accurate quantitative separation of metals n 
the influence of atmospheres other than air. 

I am indebted to Professor G. T. Morgan and to Dr. ,J. g j, , ^ 
for their continued interest in the course of these expeii m ° 
ami to Professor Grenville A. J. Cole for the mineral specim^t' 
examined. tt: 

Chemical Laboratory, 

Royal C'ollwje of Scirkcr for Ireland, 

Dublin. 


C'OXXIII .— Resolution of a-Anilinostearic Acid 

By Hf.nry Rondel Le Scecm. 

The resolution of a-aniliuostearic acid was undertaken in w ,; t , 
to obtain an optically active amphoteric substance, which «> 
required for an investigation with which the author fo i W6 
engaged for some time. It was essential that the active substaii.-e 
should be not only feebly amphoteric, but also insoluble in wte 
and in organic solvents generally, and both of these conditions m 
fulfilled by a-auilinostearic acid. 

At the outset the fractional crystallisation of the quinine sail 
of the auilinostoavic acid vas carried out, hut although the salt 
was recrystallised ten times, ihe Iree acid obtained from it- hid 
very little optica] activity, ft was then found that, dissociation 
of the quinine salt took place during the recrystallisation, with lit 
result that the solid which separated out from the solution on 
cooliug consisted largely of tile free acid. Thus, in one experi- 
ment, T'S grains of what was supposed to lie tile true quinine fall 
gave 6*5 grams of free acid after removal of the quinine, runt ib- 
is far ill excess of what should have been obtained even if it* 
quinine had acted as a diacid base. To overcome this difficile’, 
due to dissociation, tile alkaloidal salt was recrystallised inn" 
solutions containing a large excess of the free alkaloid, fur 
although a better result was obtained, nevertheless a compile 
resolution was not effected by this method. Thus, in one experi- 
ment, 45 grains of anilinostearic acid and 90 grams of quinine 
were dissolved in one litre of hot alcohol, and the solution kept at 
5° for several days, at the end of which time 78 grams of (lie 
quinine salt were obtained. These were recrystallised from alcohol 
containing an amount of quinine equal to half the weight- of the 
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salt, and after repeating this process seven times, a dextro- 
„s« obtained, having an optical activity of [a],, + 1 1'5° in 
'viininc. This result was not regarded as satisfactory, and 
were made to effect the resolution by means of morphine 
Hl ,j cinchonine, but with no better results, and the idea of using 
'-■ah ids had to be abandoned. 

Experiments were then made with /-menthvlainine as a base, and 
, *„< ion nd that this substance forms a well-crystallised and stable 
with a-anilinostearic acid, and hy means of this base the 
:,,jre.j resolution was effected. For this purpose 35 grains of 
, iiiijhmstearic acii#and 14 grams of /-menthylamine were dissolved 
ii a mixture of 250 c.c. of alcohol and 30 e.c. of ethyl acetate, and 
ae si j l ii l ion kept in a cold place. The menthylamine salt 
-raduiilly separated out in aggregates of long, flat needles, and 
,t i lie cm! of eight days these were collected (filtrate .1), and after 
living weighed IT grams. These were then recrystallised once 
rout a mixture of alcohol and ethyl acetate, and then from alcohol 
i!„ne until the activity of the acid, vhich was dextrorotatory, was 
: i.l increased by further recrystallisation. That the resolution 
,ns complete was further proved by recrystallising the acid itself, 
when it was found that both its melting point, ami rotatory power 
a-,, re constant. 

Pyridine was used for determining the rotation of the acid, as 
ii is quite insoluble in water, and its solubility in the ordinary 
I'ljanic solvents in the cold is far too small to admit of their being 
used far this purpose. The values thus obtained are consequently 
Picisp of the pyridine salt in solution in pyridine: 

"■4618 of acid, dissolved in pyridine, made up to 15 c.c., and 
examined at 19° in a 2-dcm. tube, gave «j»+2 4 15°, whence 
[a]J' r 34’7°. 

The -/-iinilimisfcaric acid is sufficiently soluble in alcohol at 40° 
t If its rotation to he determined in this liquid at this temperature, 
;’"■' iw the determination under these conditions the author is 
ui.ei'M to Hr. 0. W. Clough, who obtained the following result : 

1, ' --0 0037; ct(, i 045°, whence [ejn 18'C° in solution in 
alcohol. 


d-o-dM li, meteoric acid, C 10 H 33 -CH(NHPh)-CO 2 H, is insoluble in 
j ^iit petroleum, chloroform, or benzene in the cold, sparingly so 
|N‘ coid ether, ethyl acetate, or acetone, and moderately soluble in 
‘ fjl alcohol, from which it crystallises on cooling in aggregates of 
^iieedles, melting at 129 -130° (Found, N-3 S5. C^H^O.N re- 
i wires X-r3u3 per cent.). The melting point of inactive anilino- 
: ^anc acid is 141—142° (T., 1910, 97, 2435). 

Tliv '/hnnine salt of </-anili nostearic acid is readily soluble 
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in ether, chloroform, or benzene, and crystallises from alcohol 
aggregates of long needles, flat needles, melting at 61 — 63 s ■ " 

0 2308 gave 10 4 c.c. N, (moist) at 17° and 765 mm. K=g-o,* 
C„ 4 H 41 O 2 N,C 10 H 21 N requires N = 5’28 per cent. 

The filtrate A (p. 2109), obtained in the first crystallisation • 
the menthylamine salt of the inactive anilinostearic acid, i Vas ,. , 
centrated to 120 c.c., and allowed to remain for some time , 
2'8 grams of solid separated. This was collected, and the filtrat* 
concentrated to 50 c.c., hut as no solid separated the solution » , 
poured into dilute sulphuric acid, and the precipitated ar ; 
collected, well washed and dried. After Lwo recrystallisations fir, ' 
alcohol its rotation in pyridine was (Vjg 1 -18°. The acid 
recrystallised three times more from alcohol, then again convert*! 
into its menthylamine salt, and this recrystallised from alcohol 
Finally, the acid was again liberated from its salt, and after three 
recrystallisations from alcohol melted at 128 — 129°, and a dele: 
mination of its rotation in pyridine gave the following result 
1=2, « = 2'38; a[i‘ - 1'44°; whence [oJf-30’2 0 in solutionis 
pyridine 

l-a-Amlinostearic acid crystallises from alcohol in aggregates «i 
flat needles, and its solubility in various solvents corresponds »iti 
that of its d-isemeride. 

Chemical Laboratory, 

St. Thomas's Hospital, 

London, S.B. 


CL XX I V. — Bbwwthinitntes. 

By Walter Craves Ball and Harold Helling Abram. 

In previous communications (T., 1905, 87 , 761; 1909, 95, '2126: 
1910, 97 , 1408) one of the autliors of the present paper has described 
several compounds of bismuth nitrite with the alkaline nitrite? 
These compounds were chiefly remarkable as affording a method 
for the gravimetric estimation of sodium, and for its separation 
from potassium, owing to the insolubility of caesium sodium 
bismuthinitrite and the non-formation of the corresponding 
potassium salt (T., 1910, 97 , 1408). As it is unusual to find such 
sharp differences in the behaviour of sodium and potassium salts, 
the present authors have investigated all the salts of this series 
which they have been able to obtain, in order to discover, ii 
possible, other facts bearing on this difference in behaviour. The 
salts which have been obtained all fall into two groups, of 
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ral formula; are respectively X s Bi(N0 2 ) 6 and X 2 YBi(N0 2 ) li . 
t i, s e formulas X represents any of the metals ammonium, 
,o". a-'iD-'ii. rubidium, etesium, and thallium, whilst Y stands for 
lithium, sodium, or silver. 

•[■i..., are thus possible five compounds of the X,Bi(NO s ), series, 
. bismuthinitritea, and of these, four have been obtained, 
; , „• tempt* to obtain the ammonium salt having been so far 
!i; . U i , -nil owing to the great instability of concentrated solutions 
,, .niiium nitrite in the presence of acid. 

All io'Heh the ammonium salt has not been obtained, bismutbi 
j.jit.i I several organic nitrogenous bases, such as cocaine and 
, rac i)ie, van easily he prepared. 

Of lie: mixed bismuthinitrites of the general type X 2 YBi(NO») ll , 
are possible; for each of the metals X might exist together 
n a compound with any of the three metals represented by Y. 
These rompounds have all been obtained. 

Although many attempts have been made to prepare compounds, 
„ ihe solid state, containing two metals of the X series together, 
metals of the Y series together, they have been entirely 
siisucresflul. The same remark applies to all the attempts the 
authors have made to obtain compounds in the solid condition, 
nmiainii'g two atoms of a Y series metal with one atom of an 
flcrai'iit represented by X, or to prepare compounds having the 
foiijgSja 'i r ;i Bi(NO») c . The simple bismuthinitrites of sodium and 
i lithium probably exist in solution, for deep orange-coloured 
liiiiiid- result when bismuth nitrate is added to solutions of the 
nitrites of these metals, just as happens in the case of potassium 
nitrite or of rubidium nitrite. Whereas, however, the bismuthi- 
tirntw of the two latter metals can be precipitated from their 
e lutions, this cannot be done with lithium or sodium. 

The apparent impossibility of preparing mixed bismuthinitrites 
: ntitimntl only metals of the X series, or of the Y series, is well 
boivn In- Killing caesium nitrate to separate solutions of the 
tit] ins of sodium and of potassium each containing bismuth. With 
,] v sodium solution there occurs an immediate precipitate of the 
'to! sail, sodium caesium bismufchinitritc, even when traces only 
<i oi'si um salt are added. With the potassium solution there is no 
apparent change until a large quantity of caesium has been added, 
" ' fri a precipitate of the simple caesium bismuthinitrite gradually 
•me'. Again, silver nitrate, the nitrate of an element of the 
1 sw,fi u whoa added to a solution of sodium nitrite containing 
'isinutl;. produces no deposition of a mixed compound containing 
* n elements of the Y series, but on the addition of a potassium 
■o-utioti, or of a solution of any of the metals of the X series, 
'*'■ is nl once a precipitation of the mixed X -An salt. 
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This difference in behaviour between sodium and potassium 
which, as above mentioned, is sufficiently pronounced to for,,, j 
method of separating them, is now to some extent explained; 
potassium, being a metal of the X series, will not form a mi& , 
bismuthinitrite with cesium, also a metal of this series, ivli Prfi . 
sodium, belonging to the Y series, will do so. As the caesium socli 8t 
salt is 1 very insoluble one, the metal can in this way be sep ar , H 
from potassium, collected, and weighed* 

Jn a similar manner, caesium and rubidium may be separat.,: 
from potassium, T for on adding a mixture of salts of the 
metals to a concentrated solution of sodium nitrite coutainii;. 
bismuth, the mixed bismutliinitrites of sodium with caesium. 4B ; 
of sodium with rubidium, will precipitate, being only very sparing 
soluble, whilst the very soluble potassium sodium salt remains is 
solution. It seems, then, necessary, in order that a mixei 
bismuthinitrite should be capable of existence, that it should 
contain a metal of the isomorphous series, (NH 4 ), K, Rh, Cs, 11 
together with one belonging to the isomorphous series, Li, Xa. At 
the metal of the former series being present in the greater atoms 

P1 iTfurtlier series of live compounds exists, containing nickel a: 
addition to a metal of the X series. These compounds are precr 
tated when a nickel salt is added to the solution of a nitrite «i 


* Incidentally, this explains another (act noticed in studying the MWtt 
sodium as sodium cesium bismuthinitrite. The reagent used contained SOgnmai! 
potassium nitrite, 3 grams of bismuth nitrate, and about 1 '5 grams of mb 
nitrate per 100 e.c., and produced a yellow precipitate of sodium cicen.m bud* 
nitrite on the addition of traces of a sodium salt. Wheu a reagent contains; 1* 
potassium nitrite was made op, it was noticed that part of the casmra «. 
maduallv deposit as cesium bismuthinitrite, more being thus precipitated Ik 1;« 
the concentration of the potassium nitrite. Conversely, when the reagent MtK 
more than 30 grams of potass urn nitrite per 100 o..o„ it could hold more •» » ■ 
without deposition of cesium bismuthinitrite. There would appear to W j. 
librium between the amounts formed of the very soluble potass., .... imfm* 
and of the relatively insoluble cesium hismuthinitrite, the concent, at, on r. ■■ 
latter, when high concentrations ofpotassium nitrite wore used, failing lo «*. 
value necessary for precipitation. These facts seen, to render unlikely fc*-. 
even in solution, of a potassium caesium bismuthinitrite. . , 

t Caisium may also be separated from ruhidinm by taking ad™" V 

greater insolubility of the cesium sodium bismuthinitrite. thus, it ■ 

ciesiun, and rubidium nitrates is added to a concentrated sold Lon^p ^ 
nitrite containing bismuth, and then a sodium .salt gradually, • 
bismuthinitrite will precipitate with a very small concentration ol s . ■ 

the rubidium will remain in solution until a much greater eoucenlration 
is attained. One of the authors has used this method satisfactorily j.^ 
cresium from an impure rubidium chloride obtained in the extue ion 
The separation has not been investigated quantitatively, and some nt " 
in solution. 
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d .hese metals, in presence of bismuth. The Y metals do 
; .npear to form any mixed compounds with nickel. 

. thmuthinitrites resemble the cobaltinitrites closely in 
colour, and solubility in many cases; thus silver produces 
i.r,'. ipitate with lithium or sodium cobaltinitrite, nor with 
„i iu; ,. , r lithium solutions containing bismuth (sodium and lithium 
initiates), hut on the addition of a salt of a metal of the 
the corresponding X-Ag cobaltinitrite or bismuthinitrite 
lvl ii,jtiUe(l as a yellow or red, crystalline powder. 

| u preparing the bismutbinitrites, chlorides should he absent, or 
fi.-.M in only very small amount; otherwise bismuth oxychloride 
;|| precipitate. 

As the bismnthi nitrites are all hydrolysed by water, in most 
ilies rapidly, it is impossible, as a rule, to wash them. They are 
uerallv prepared by precipitation from a strong solution of a 
a rite, and it is, in consequence, difficult to remove all traces of 
ether-liquor from the preparations. The most that can be done 
, 10 remove the mother liquor as completely as possible by the aid 
tin- pump, and then to press the crystals on porous plates. The 
iearlv dry crystals are then kept for some hours, under pressure, 
, tween sheets of filter paper. Fortunately, the salts are highly 
■rvsialliiie, which renders it easier to remove mother liquor, hut 
he difficulty of completely effecting this removal frequently shows 
!<fl! slightly ill the analyses; thus the thallous sodium salt, which 
< precipitated on adding a thallous salt to a strong solution of 
■...hum nitrite containing bismuth, shows a rather too high percent 
tp- o i sodium. This effect on the analytical results is hardly 
evident in the case of the less soluble bismutbinitrites, such as (he 
■i'viT salts, for these can be precipitated from a less concentrated 
wutlier liquor, but is chiefly seen in those which are the most 
soluble. 

The proportions of the different salts used in the preparation 
"!' the various bismuthinitrites may, as a rule, he considerably 
’ -'nned. and those given arc simply the amounts which the authors 
have found to yield good results. In a few cases, such as that 
'1 die potassium sodium bismuthinitrite. the salt is formed with 
■nSculty, and the proportions given cannot be much departed from. 
Frequently the method of preparation may lie reversed; thus 
I'titaethiin lithium bismuthinitrite may be made either by adding 
Stamm nitrate to a solution of potassium nitrite containing 
or by adding potassium nitrate to the corresponding 
■ttliium nitrite solution. 

Ihe nitrites used should be as pure and as free from alkali as 
!«:l)le. i- or convenience, the description of the various bismuthi- 
1 mtes is divided into three parts. Part I describes the simple 
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I, ismuthmitiil.es; Part J1 the mixed salts; and Part III Hm ^ 
containing nickel. 


Part I. 

T hr Simple Bismuthinitrites. 

'these salts form yellow or orange, hexagonal plates. They an 
less stable and more soluble, on the whole, than the mixed , a ],. 
from which they differ alto in crystalline form. The potassium and 
rubidium salts are very unstable, as indeed are all the bismuth, 
nitrites that contain water. In the case of caesium, which is t]« 
most electropositive of the metals, the formula of the salt i* 
Cs.,Bi(NO.,)i;,Bi(NO.,).„ and in ihc case of thallium, which is tin 
least electropositive of the metals concerned, it is 
Tl 3 Bi(NO 2 ) 0 ,TlNO 2 ,HjO. 

It is a curious fact that the more strongly electropositive eaesiun, 
should be able to combine with more bismuth nitrite, whereas ii, 
much less electroposilive thallium should need an extra molemie 
of thallium nitrite in order to form its salt. 

The potassium and rubidium salts have the normal funnnht 
K 3 Bi(N0 2 ) e ,lf 2 0 and Rb 3 Bi(N0 2 ) c ,2H 2 0, but it is possible tint 
other hydrates of the two salts exist. 

1'otauinm Jlismuthinitrite, K 3 Bi(N0.,) 6 ,H.,0. 

The properties and composition of this salt were given iii a 
former paper. It was previously prepared by passing nitron- 
fumes into a suspension of bismuth hydroxide in concentrated 
aqueous potassium nitrite, but can also be obtained by adding 
bismuth nitrate to a very concentrated aqueous solution of this 
salt. 

The solution of bismuth nitrate used throughout the work 
described in this paper was made by warming 50 grams of crystal 
line bismuth nitrate with 10 c.c. of fuming nitric acid and a 
little water. After dissolution of the. salt, the liquid was mad' 
up to 100 c.c. with water. 

When some of this bismuth solution is added to four times it- 
volume of an 80 per cent, solution of potassium nitrite, potassium 
bismuthinitrite is precipitated in fine, golden plates. Access oi 
air must he avoided as much as possible, and the solution aunt 
not be cooled, for although this gives a larger yield of the salt. « 
leads to contamination with potassium nitrate. The salt- should 
he collected by the aid of the pump, pressed on a porous plate, 311,1 
dried finally by pressure between sheets of filter-paper. 

It crystallises in large, golden yellow or orange plates, is unstsir 
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aniofc be kept, at the ordinary temperature, for more than 
... ,; a ys. Its properties and full analyses were given in the 

. .. r ; Jr ;• paper. 

Rubidium Bismutkinitrite, Rb 3 Bi(N0 2 ) 6 ,2H 2 0. 

i ..alt can best be prepared by adding bismuth nitrate solution 
■j] i rent rated solution of rubidium nitrite (see p. 2131). On 
« u ; . ;; or 4 c.c. of the bismuth solution to 20 or 30 c.c. of 50 per 
.. . lihidium nitrite solution, the salt is rapidly precipitated, it 
i , -cl ed and dried as for the potassium salt. It is very unstable. 

, iIl01 e so than the potassium salt, probably because it contains 
, WJ ( . joules of water. Other hydrates possibly exist. 

It. forms orange-yellow plates, which on keeping become white, 
lt li ^volution of oxides of nitrogen. It i6 considerably less soluble 
; !ui the potassium salt. 

M„d: Rb = 33*56; Bi = 26*74; N0 2 -35*44, 35*75; H 2 0(by 
difference) =4*26. 

li, BqXCVJo^HgO requires Rb = 33*01; Bi~26*79; NO.»=35*55; 
H 2 0=4*65 per cent. 

Oae-sium Bismutkinitrite, Cs s Bi(N0 2 ) 6 ,Bi(N0 2 ) 3 . 

phi-: substance can be obtained by adding bismuth nitrate 
yiution iu caesium nitrite solution (prepared from caesium sulphate 
, m -I barium nitrite, p. 2130). It is much less soluble than the two 
weeding salts, so that less concentrated solutions may be used in 
is preparation. 

It is obtained by adding one or two drops of nitric acid, then 
:r«dually 2 or 3 c.c. of bismuth nitrate solution to 20 c.c. of a 
per cent, solution of caesium nitrite, shaking continually. A 
.'•jiumiaous, yellow, crystalline precipitate is formed at once, which 
collected after a few minutes, and dried as for the previous salts. 
Li may also be prepared by adding caesium nitrate to a solution of 
paiagiam nitrite containing bismuth. To prepare it in this manner, 
-V 1 grams of the nitrite (as free from sodium as possible) are 
dissolved in about 40 c.c. of water; then about 7 c.c. of the bismuth 
nitrate solution are added, together with enough nitric acid to 
dissolve any precipitate (due to free alkali iu the potassium nitrite) 
which may be produced. To the clear liquid 5 c.c. of a 10 per 
t-at. soluliou of caesium nitrate are added, and it is kept in a 
tiosecl vessel (provided with a Bunsen valve for the escape of oxides 
°i Mtfogen) for several hours. Should any yellow precipitate be 
produced (caesium sodium bismuthinitrite, due to traces of sodium 
,,a ^ 5e reagents used) it is collected, and about 20 c.c. more of the 
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eiesium solution are ad Jed. TLc precipitate of caesium bisiatm,;. 
nitrite should he collected after several hours’ keeping. 

It consists of golden to orange, hexagonal plates, close), 
resembling lead iodide. Contrary to expectation, the sals 
found to give results on analysis agreeing with tlie formula 
Cs 3 Bi(N0 2 ) 5 ,Bi(N0 2 ) s , the percentages of caesium and of liisi nutil 
being about the same, and corresponding therefore with the at„ 1( .; ( , 
ratio 3G’s : 2Bi. 

Found: Cs= 3343, 32 8; Bi = 33'80, 334 ; NOj-330. 

(V.liii XO.g.Bn NO.,) s requires t's-32'44; Bi = 33'8? ; 

NO.,-33’7 per cent. 

On account of the flaky nature of the crystals it is dilliculi ! , 
free this salt entirely from its mother liqnor. 

Thiilliiim Bii’iniithiinlritc, Tl 3 Bi(N0 2 ) li .TlN0 2 .ir„0. 

For this preparation it is necessary to use a solution of thallm, 
nitr ite (the preparation of this salt is described in the following 

paper, p. 2131) containing 20 per cent, or more of the sail. To 

50 c.c. of this orange-coloured solution (the solid thallous nitrile 
is red) arc added a few drops of acetic acid,* and then gradual!, 
2 to 3 c.c. of the bismuth solution. A golden-yellow, crystalline 
precipitate is formed, which must be collected and dried as quick), 
as possible. Should the substance tend to decompose and turn while 
during its preparation, this is duo to deficiency of nitrite in tin- 
solution (TIKOj contains less than one-fifth of its weight of NO, . 
and may be remedied by the addition of a little 50 per cent, 

potassium nitrite solution; too much of this salt will cause the 

precipitate to redissolve. 

The salt forms line, golden-yellow, hexagonal plates, which have 
a high specine gravity. It is unstable, gradually becoming white. 

Found: Tl = 59'8; Bi~15'2. 

Tl.,Bi(N0 2 ) li ,TlN0. 2 ,H,0 requires Tl=59’8; Bi = 15-25 percent. 

The numbers found for the bismuth and thallium agree ten 
accurately therefore with the proportions required by the formula 
suggested. The same would, however, apply to the ionuuii 
T b Bi ( X 0 , ) i; . T I NO, almost equally well; for in it the ratio n. 
bismuth to thallium is the same, and the molecular weights arr 
nearly the same. It is clear that a direct determination oi tin 
amount of nitrite present would settle which of the formula: o 
correct, hut, unfortunately, we were unable to devise a method tor 
the estimation of nitrite in the presence of thallium, which shouM 
at the same time distinguish between nitrous and nitric nitrogen. 

* Acetic aciii rather than nitric ; for thallium acetate is much more solub-C tin 
tire nitrate, and therefore less likely to contaminate the precipitated eotupoun . 
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Tin' s.ivtlMKl employed throughout this work for the estimation of 
i.iU.o 11 "as t0 oxut,SB tlle nitrite to nitrate by means of an excess 
of arid permanganate at 0°, titrating the excess of permanganate 
with 1 lerrous salt. When a thallium salt was present, this was 
oxidised to the thallic state, but always incompletely. Experi- 
,;„!!!-■ made with thallous sulphate showed that at 0°, and under 
lie conditions used, very nearly two thirds of the thallium was 
I.xidbed to the thallic state (or, alternatively, that the whole of 
tlw thallium was oxidised to au intermediate stage of oxidation; 
IV, ■ lure not yet had an opportunity to test the point further). If’ 
however, both thallium and a nitrite were present, the oxidation 
of tile thallium was more complete than if thallium alone had been 
lament. 

' Tims, although it is impossible, in this way, to estimate exactly 
tin 1 amount of nitrite ill those bismulhinitritcs which contain 
ihidliuiii, yet by finding the amount of oxygen absorbed from 
permanganate it is possible to estimate the nitrite approximately. 

]n the case of thallium bismutkinitrite, for example, if the 
tiiriuuln were TI s Bi(N0o) 6 ,T1N0 3 , the percentage amount of oxygen 
absorbed would be 1 1 '75, on the assumption, never quite realised, 
that the thallium is completely oxidised to the thallic state. The 
jivreertage found, 12 3, was greater than this, so that this formula 
must obviously be incorrect. The alternative formula, 

T) s Bi(N0 2 ) 6 ,TlNOa,ILO, 

would, on the assumption of complete oxidation of the thallium, 
require 12'90 per cent, of absorbed oxygen. The amount of oxygen 
absorbed, representing that required for the complete oxidation 
m the nitrite plus that required for the partial oxidation of tile 
ttollinm, therefore confirms the formula Tl 3 Bi(N0.,) c ,TlN0.„II,,0. 

In the case also of the other bismutkinitrites containing thallium, 
tin amount of oxygen absorbed is given, instead of tko amount 
\>i nitrite. 


Part II. 

Mi, red Bismuth '(.nitrites. 

these sails are, in general, less soluble and more stable than 
he simple bismuthinitrites. In consequence of their less solubility, 
he; are more easily prepared. In crystalline form they differ 
ro “ tlle plat«-sbaped crystals of the simple salts, forming crystals 
, a PP ear to be octahedral. They vary in colour from the 
M yellow of the. cesium silver salt to the red of the thallium 
5ll?e r compound. 

'jith the exception of those containing water of crystallisation, 
®‘ as the lithium ammonium salt, they are relatively stable, and 
'W- Cm. 7 
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can be kept unaltered for months. Some of them, such as t l |t 
ciesium sodium salt, remain unaltered at 100°. They are, lio» tVf , 
very liable to rapid decomposition under certain conditions; 
example, a large number of specimens of the various conipou&j, 
which had been kept unaltered for weeks, in a store desiccat,, 
were found to have all suffered decomposition, more or less cm, 
plete, shortly after the introduction into the store vessel of , 
specimen of the potassium nickel salt. The decomposition appt a[# ; 
to be due to the slow liberation of oxides of nitrogen from the vert 
unstable potassium nickel salt. There have been, however, ott e 
cases of tile sudden decomposition of specimens that had remaiaef 
for a long time unaltered, for which there were no obvious cans* 
On account of this instability, specimens of some of the salts » et( 
kept for some days in contact with a closed tube containing J mil 
grams of radium bromide, but there was no evidence of decoinpgj. 
tion, nor was aiiv phosphorescence produced. Short exposures to 
Rontgen radiation also produced no perceptible effect. Light acts 
very slowly on the silver salts, producing a gradual blackening, 
For convenience, the mixed bismuthinitrites are divided into 
three groups : Group A containing those salts in which the metal 
represented by Y in the general formula X 2 YBi(N0 2 ) f , is lithium; 
group B, those iu which Y is silver; group C, those ill which I 
is sodium. 


Group A. Bismuthinitrites containing Lithium. 

Ammonium Lithium Bimuthinitrile,, (NH f ) 2 LiBi(NO 3 ) c .H ; 0. 

To about 16 c.c. of a 50 per cent., solution of lithium nitrite (the 
preparation of this salt is described in tire following paper, p. 2133) 
are added 4 c.c. of the bismuth nitrate solution. The mixture is 
cooled to 0°, and about 3 grams of ammonium nitrate iu 10 « 
of water arc added. After a few minutes, during which time tie 
containing vessel is surrounded with ice, the yellnw, crystalline 
precipitate is collected, dried on a porous plate, and then by 
pressure between sheets of filter-paper, as previously described. 

The salt consists of fine, bright yellow crystals, probably octa- 
hedra. It is unstable, and cannot be kept at the ordinary 
temperature for more than a few days. Water hydrolyses it 
readily. 

Found: N1I 4 — 6'70; Li-1'23; Bi = 38'4; NO*=50T; H,0(by 
difference) = 3'57. _ 

(NH 4 ) 2 LiBi(N0.,) fi ,hI»0 requires NH 4 = 6'62; Li = l'27; Bi- -> 
NO>— 50'6; TT,0 — 3'31 per cent. 
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Votassinm lithium Bismti flit nitrite, K„LiBi(NO,) fi . 

To about 50 c.c. of a 50 per cent, solution of potassium nitrite 
in added between a and 10 c.c. of the bismuth nitrate solution, 
„,j ;j or 1 grams of » soluble lithium salt, such as tile nitrate or 
! .ilc. dissolved in about 20 c.c. of water (as previously men- 
iiiMcl. the chloride must not be used, as it would cause bismuth 
xycliloride to precipitate). A yellow precipitate of the salt rapidly 
allies, partly on the walls of the containing vessel, and after an 
iimii- nr more this is collected and dried, as in the ease of the salts 
ircviously described. 

The preparation may be reversed by adding the solution of a 
lOlassium salt to a solution of lithium nitrite containing bismuth. 
The salt forms bright yellow, apparently octahedral crystals, 
.-cnibliiig (he ammonium lithium compound, but quite stable. It 
. easily hydrolysed by water. Its specific gravity at 15° is 321. 
found: K~ 13'97; NO., — 48'3. 

K,LiBi(NO,) r , requires K = 13 T4; NO.-ISo per cent. 

ltuhidium lithium Biimuthinitrite , Rb,LiBi(NO.,) 6 . 

To I’ll c.c. of 50 per cent, lithium nitrite solution are added 
bout 10 c.c. of the bismuth nitrate- solution, then 2 to 3 grams of 
ubidium nitrate dissolved in enough water to brine the total 
■olume io about 60 c.c. 

The compound is precipitated rapidly, and may be collected after 
bout an hour, and dried as previously described. The preparation 
:>»>’ bo reversed by adding a soluble lithium salt to a solution of 
iibiilium nitrite to which bismuth nitrate has been added. 

The salt forms yellow, apparently octahedral crystals, very similar 

0 the potassium lithium salt in all respects, hut less soluble. It is 

1 quite stable compound. 

Found. Rb = 26'8 ; Li-097; NO,~41-34. 

Ih,LiBi(NO,),. requires Rb-^25 8; Li = I05; NO. -41 71 per cent. 

('ursmm lithium BitmuthinUritr, Cs,LiBi(NO,), ; . 

1c JJ c.c. of 50 per cent, lithium nitrite solution are added 
' to 111 C.c. of bismuth nitrate solution, then 2 to 3 grams of 
usum nitrate in enough water to bring the total volume to about 
)" c.c. The yellow precipitate is collected after about an hour, and 
hied as previously described. 

The salt forms yellow crystals resembling those of the rubidium 
wit, but still less soluble. It is quite stable. 

Found : Cs^35'0; Li=l*00; NO,=366. 

IUiBuXOJ, requires Cs = 35T; Li-0112; N0 2 = 36'5 per cent. 

7 A 2 
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'Thallium Lithium, liismuthinitrite, Tl 2 biBi(N0 3 ) c . 

To JO c.c. of a 25 per cent, solution of lithium nitrite in * a(li 
about 4 c.c. of the bismuth nitrate solution are added, followed ! jv 
20 c.c. of a 10 per cent, solution of thallium nitrate or acetate 
the addition being made gradually. The salt is collected a ; lR 
about an hour, and dried as previously described. 

The colour of this salt differs considerably from those of t | lr 
other bismuthinitrites, as it is pale brown. It forms 1,^, 
crystals, probably octahedral. It is quite stable, and rather 
insoluble. 

Found: Tl = 45'4 ; Li=0'81; Bi = 23'04. 

Tl.LiBi(NOj) t requires Tl-45'4; Li -0 77 ; Bi-231 per cent. 
The percentage amount of oxygen absorbed by the salt fr 0! , 
permanganate solution at 0° was 13 8 (see p. 2117); assuming that 
all the thallium was oxidised to the thallie state, it should be lit 

Group B. Bismvthi nitrites nintuin i mj Nit nr. 

These salts crystallise well, and, with the exception ut tie 
potassium- silver compound, arc stable. In the series ammonium 
silver, potassium-silver, rubidium -silver, and caesium-silver the 
solubility and the depth of colour decrease with increasing 
molecular weight: the ammonium silver salt- is red, and the 
most soluble of the group, the potassium salt, is red inclining to 
orange, and less soluble, the rubidium-silver compound is orange 
and still less soluble, and the cesium-silver salt is yellow and very 
insoluble. The thallium silver salt is also of very low solubility, 
but is red. The specific gravities of these compounds also increase 
with increasing molecular weight, and have the following values 
at 15 — 16°: 

Ammonium silver salt. Found, 3'05, 3'06. Mean, 5 055 

Potassium-silver „ „ 3‘32, 3'34, 3'33. Mean. 3 33. 

Rubidium -silver „ „ 3'66, 3'G8, 3‘67. Mean, 3 bi, 

Cicsium silver ,, „ 3'883, 3‘875. Mean, -j 88. 

Thallium-silver ■, ,, 4’860, 4'874. Mean, 4 87. 

Ammonium Silver JJisinuthinitnte , (NH 4 ) 2 AgBi(K0 3 ) c . 

This salt can be prepared by adding a solution of silver nilrati 
to, a solution of ammonium nitrite containing bismuth nitrsti 
but as acidified solutions of ammonium nitrite are very uimtab ( 
it is more convenient to add first bismuth nitrate, and then sm 
nitrate, to a solution of sodium nitrite in water. This 111 IX |) 
does not- yield a precipitate of sodium-silver salt, as both el 
metals belong to the Y group, as previously explained. On 
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a solution of ammonium nitrate, a red, crystalline precipitate 
1 ( iic ammonium-silver salt will fall. 

' l ^ •>,) c.c. of a 50 per cent, sodium nitrite solution are added 
” of the bismuth nitrate solution, then with constant shaking 
Vut 10 c.c. of a 10 per cent, solution of silver nitrate. The white 
"nvipitate of silver nitrite at first produced will dissolve (silver 
‘ tr ie being soluble in concentrated solutions of the nitrites of the 
|- „j e tals), but there will probably remain a slight permanent 
rveciphate of silver chloride, due to chloride almost always present 
: t ] 1(l reagents. Should this be the case, it is removed by filtration, 

, .j 2 grams of ammonium nitrate dissolved in a very little 
\u-r are added. A red, crystalline substance will be precipitated, 
which must be collected after a few minutes. The liquid should be 
kqjt {'old throughout, and the filtration accomplished as quickly 
possible. The substance is dried, as in the case of the former 

.fait?- 

Xhe substance forms fine, red crystals, apparently octahedral. 

, j. particularly insoluble, and the crystals can be obtained 
•iir!v lar« r e. It is quite stable at the ordinary temperature, speci- 
ous having remained unaltered after several months. Water 
ivdrolvses it rapidly. When quite dry it explodes very feebly 
in being rubbed in a mortar, as also do some of the other 
,j, mut hi nitrites containing ammonium. 

‘found- Ag=17*2; NH 4 -5‘4; NO*=43-7. 

(NH 1 ') 2 AgBi(NO 2 ) 0 requires Ag-17*2; NII 4 -sV75 ; 

NO., — 43*9 per cent. 

Pttlnwum Silver Bismnthimtrih K 2 AgBi(NO.,) r( . 

To 30 c.c. of 50 per cent, potassium nitrite solution are added 
about 10 c.c. of the bismuth nitrate solution, then silver nitrate 
mv. 2 per cent, solution) until all chloride that may be present 
precipitated, and the orange-red potassium- silver bismuthyiifcrite 
pins to fall. The mixture is filtered, and to the filtrate about 
i c.c. more of the silver nitrate solution are added gradually and 
,th constant shaking. The salt is collected, and dried as for the 
her salts. By using a fairly dilute silver solution the substance 
obtained in larger crystals. More concentrated solutions may be 
ad, but in that case the salt will be precipitated in minute 
ratals. 

The salts forms orange-red, apparently octahedral crystals. -It 
esemblcs the ammonium-silver salt closely, but is less soluble. For 
wne reason, which the authors have, so far, been unable to 
Kplain, this salt appears to be less stable than the other mixed 
[!Vfr bisimithi nitrites. One would expect it to be much more 
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stable than the ammonium salt, but the reverse is the ease, atl( ] 
the preparations hitherto made, about seven in number, have ail 
gradually decomposed and become white on keeping, 
preparations of the other mixed silver bismuthinitrites, made at 
the same time and kept under similar conditions, have remain^ 
unaltered. 

Found: Ag-16'2; KO„ = 41'2. 

K,AgBi(KO.,) l; requires Ag— 161 ; NO s =41 , 2 per cenl. 

Rubidium Stiver Bimuthinitrite, Rb 2 AgBi(NO.,) c . 

This salt may be obtained by adding bismuth nitrate, and tl le „ 
silver nitrate, to a solution of rubidium nitrite (the preparation oj 
this salt is described in the following paper, p. 2131), but the u se 
of this salt may be avoided in the following manner. If bismuth 
nitrate, and then rubidium nitrate, are added to a solution ol 
sodium nitrite, the result is the precipitation of rubidium sodium 
bismulhinitrite. If, however, silver nitrate be added before th ( 
rubidium salt, this precipitate will be replaced by an orange 
yellow one of the rubidium-silver salt. Tire amount of rubidium 
nitrate must be limited, so that there is always enough silver present 
to form the rubidium-silver compound, to the exclusion of the mort 
soluble rubidium sodium salt. 

To 15 grams of pure sodium nitrite (free from potassium) water 
is added until the volume of the solution is about 80 c.c. To this 
are added about a c.c. of the bismuth nitrate, then gradually, and j 
with shaking, about 15 c.c. of 10 per cent, silver nitrate solution. ! 
Should any silver chloride form, it must be filtered oil', finally, 
about 1 gram of rubidium nitrate dissolved in about 10 c.c. of 
water is added. After allowing to remain for a short time, the 
precipitate is collected and dried as previously described. 

The salt forms orange-yellow, probably octahedral crystals. It is 
only very sparingly soluble, and not very rapidly hydrolysed k 
water. 

Found: Ag = 14'2; Rb=22'3; N0 2 = 36'2. 

Rb.,AgBi(N0 0 )n requires Ag — 14'14; Rb = 22'4; 

NO.»~36 2 per cent. 

Caesium Silver Bismuthinitrite, Cs.,AgBi(N0 2 ) fl . 

Although ibis compound is the most insoluble of all the bismuth- 
nitrites, it is one of the most difficult to obtain in the puic state. 
It cannot be obtained pure by adding bismuth nitrate and si <« 
nitrate to a solution of casium nitrite, as when thus prepared it >- 
contaminated with the insoluble caasium bismuthiuitrite. - 11 
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attempt "' a * made lo P re P are it by adding bismuth nitrate and 
filial nitrate to a solution of potassium nitrite, then gradually 
adding silver nitrate in smaller quantity than would be'Vequired 
K , precipitate the whole of the caesium as caesium-silver salt. It was 
thoughl that this might yield a pure product, the caesium-silver salt 
brill, lormed exclusively, as it is much less soluble than the 
potasiuni-silver compound. This was not the case, as determina- 
tions of the nitrite and of the silver showed that the product 
remained several parts per cent, of the potassium-silver salt 
(Found. N'0.)=34 a ; C S2 AgBi(NO,) 6 requires N0 2 = 32‘2 per cent.). 
Better results may be obtained by effecting the precipitation in a 
more dilute solution of potassium nitritg, but the most satisfactory 
method is to use a dilute solution of sodium nitrite, conducting the 
preparation as in the case of the preceding salt, rubidium-silver 
bisimit liiuitrite. Although cesium-sodium bismuthinitrite is ail 
insoluble salt, the caesium-silver compound is still less soluble, and 
precipitates preferentially. The quantities to be used and the 
method of preparation are exactly as described for the rubidium- 
silver salt. 

Found: N0 2 = 32'4. 

Cs 2 AgBi(NO.,) fi requires N0 2 = 32'2 per cent. 

The salt forms pale yellow, very minute crystals, which are very 
insoluble, and decomposed only slowly by water. It blackens slowly 
mi exposure to light, but in absence of light appears to be stable. 

Thallium Silver Bumuthinitrite, Tl 2 AgBi(N0 2 ) 6 . 

This salt cannot readily be obtained by the addition of bismuth 
nitrate and silver nitrate to thallium nitrite solution, as thallium 
bismuthinitrite itself is an insoluble compound. It can, however, 
easily be prepared in a way exactly similar to that described for the, 
rubidium silver and caesium-silver salts, as it is very much less 
soluble than the thallium-sodium salt. 

To In grams of pure sodium nitrite (free from potassium), water 
B added until the volume of the solution is abuut 60 c.c., then 5 c.c. 
oi the bismuth nitrate solution, 15 c.c. of 10 per cent, silver nitrate 
solution, and a few drops of dilute acetic acid are added. The 
mixture is filtered, if necessary, to remove traces of silver chloride, 
“tul to tire clear filtrate 20 c.c. of a 5 per cent, solution of thallium 
nitrate are gradually added. The red precipitate is collected after 
a minutes, and dried as in the previous cases. 

The salt forms a red, finely-divided, crystalline powder, which is 
ter - bisoluble, and only slowly decomposed by water. It appears 
>o quite stable. 

Found: Ag= 10 S; Tl = 40'4. 

TUgBi(NO,) 6 requires Ag-10 8; T1 40 8 per cent. 
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Orowp C. Bismuthinitrites containing Sodium. 

These are all bright yellow, crystalline salts, and they differ V( . n , 
much in their solubilities. The ammonium-sodium salt is Ve ' 
soluble, and can only be obtained from concentrated solutions; 
potassium salt is extremely soluble, can only be prepared f t(lni 
solutions of definite concentration, and has probably not yet been 
obtained in a pure state; the rubidium-sodium compound is of on], 
sparing solubility, and the caesium-sodium salt is very insoluble 
The thallium salt is not particularly soluble, and can easily b, 
prepared in the pure state. 

The ammonium-sodium, rubidium-sodium, and caesium sodium 
salts have, as previously mentioned, been described in earlier 
papers, but some further methods of preparation, etc., are included 
here. 


Ammonium Sodium Bisninthinitrite. 

As previously prepared, this salt was obtained by dissolving solid 
bismuth nitrate in a cold, very concentrated solution of ammonium 
nitrate, and pouring the resulting liquid into a cold, nearly satur- 
ated solution of sodium nitrite. Analyses of the bright yellow 
powder obtained pointed to the formula (NH,) 2 NaBi(NO.,) c . Sub- 
sequently, it has been prepared by adding a concentrated solution 
of ammonium nitrate to a concentrated solution of sodium nitrite 
containing bismuth, hi order to prepare it in this manner, about 
16 grains of the nitrite are dissolved ill the least possible amount 
of water at the ordinary temperature, 5 c.c. of the bismuth nitrate 
solution are added, the mixture pooled with ice, and the compound 
precipitated by the addition of a previously-cooled solution ol 
4 grams of ammonium nitrate ill about 5 c.c, of water. The yellow 
precipitate is collected after a few minutes, and dried as previously 
described. It is identical in appearance with the product obtained 
by the. former method, and under the microscope appears homo- 
geneous. On analysis, however, the percentage of ammonium was 
found to be 6 04 and that of sodium 5T7. The ratio between tliess 
numbers is T17, and that between 3(NH,) and 2Na is l'b6, 
pointing to the formula 9(NH 4 ),6Na,5Bi(N0 2 ) 6 for the salt pre- 
pared in this way. This formula would require NH, = 5 'Ji and 
Na=5'07 per cent, (compare the case of the caesium- sodium salt, 
given below). This and the succeeding salt can only be prepared 
from such concentrated solutions that it is very difficult to remove 
all mother liquor and ensure that a pure substance is being dean 
with. 
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Potassium Sodium Bismuthinitrite. 

I ; S alt was at first thought to be incapable of existence, as on 
bismuth nitrate to a very concentrated solution of equal 
part-- <•:' the mixed nitrites of sodium and potassium, the substance 
debited consisted of orange-yellow plates of potassium bismuthi- 
iiitriti - It was found, however, that if a concentrated solution 
or i»Kis s inm nitrite was gradually added to a concentrated solution 
: sodium nitrite containing bismuth, when a cetrain amount of 
the potassium salt had been added, bright yellow, octahedral 
.rvstals deposited, containing occasionally a few much larger, orange- 
■Jlom.'d plates of potassium bismuthinitrite. These, if present, 
;tiiiM I’c removed and a homogeneous product obtained. 

To grams of sodium nitrite are added 20 c.e. of water and 
' c.c. of the bismuth nitrate solution. The mixture is cooled to 0°, 
tlfl an)' sodium nitrate that may deposit is filtered off. Into this' 
liquid is poured a solution of 5 grants of potassium nitrite in about 
...... of wafer, and the whole cooled to 0°. Should no precipitate 

iWm. a lurther small addition of potassium nitrite is made. After 
about half an hour the very finely-divided, yellow precipitate is 
ulletled, and as much as possible of the remaining mother liquor 
■artfully removed by pressure on a porous plate.' 

The salt is a finely-divided powder, consisting of very small, 
-right yellow crystals, probably octahedral. The substance is 
ui-iable, and water at ones hydrolyses it, although very small 
plant it i cs of water produce a yellow solution. 

On analysis the percentage of potassium found was 13 4, whilst 
be amount required by the, formula K 2 NaBi(NO.,) (i is also 13 4. 
Hit percentage of NO. found was, however, much below the 
■f.|..iied quantity, being 43'6 as against 47‘2. This may have been 
lutlv due to decomposition, but the formula K.,NaBi(NO.,) 0 can 
ally be regarded, from these results, as probable, but not certain. 

l/nhidiiim Sodium Bismuthinitrite , El^NaBifNO^j. 

Tins salt has been previously described by one of the authors, 
Hid it is sufficient to mention here that it is best prepared as a 
ansht yellow, crystalline precipitate by adding rubidium nitrate 
■»a In per cent, solution of sodium nitrite containing bismuth. It 
is also formed in the reverse manner from rubidium nitrite by 
iMln S hmt bismuth nitrate, then sodium nitrite. 

Caesium Sodium Bismuthinitrite. 

Tie properties of this salt, and its use as a means of determining 
- mm gravimetrically, have been described by one of the present 
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authors iu a former paper, and the salt is also referred to 
p. 2112 of this paper. Like the ammonium-sodium compound : t 
composition appears to vary somewhat with the method of prep sri 
lion. When prepared by adding a sodium salt to a solution c j 
potassium nitrite containing bismuth and caesium, the ratio betwee 
the caesium and sodium in the salt was found to be 3Cs pin- 
pointing to the formula 9CsN0,,6NaN0 3 ,5Bi(N0,) 3 , but a sa upl t 
made in absence of potassium nitrite contained ail amount o[ 
caesium corresponding with the normal formula : 

Cs 2 NaBi(N0 2 ) 6 . 

Thallium Sodium Bismuthinitrite, TLNaBi(NO 2 ) (i ,H. l 0. 

To 25 c.c. of a 50 per cent, solution of sodium nitrite are adds! 
5 c,c. of the bismuth nitrate solution, and then 1 or 2 gram* oi 
thallium nitrate or acetate in about 20 c.c. of water. The bri»ht 
yellow crystals are collected after about an hour, and dried ji 
previously described. 

The salt forms fairly large, honey-yellow crystals, which ar f 
moderately stable oil keeping, but are decomposed gradually when 
heated to 100°. 

Found: TI = 43'86; Na=2'82; Bi = 22'3G. 

TljNaBifNO^d.H.jO requires Tl-43'73; Na-2'47; 

Bi-22'30 per cent. 

Another specimen, prepared in a very similar manner, did i« 
contain any water, and was quite stable. 

Part III. 

Bismuthinitntes containing Nickel. 

When nickel nitrate is added to solutions of the nitrites ol 
sodium or of lithium containing bismuth, no precipitate is formed, 
On the addition of a salt of any of the metals of the X class s 
brownish-yellow or brownish-red precipitate of a mixed bismuth! 
nitrite of the metal X and nickel is formed. These substances 
deposit slowly, and are micro-crystalline. They are produced with 
very small amounts of nickel. Owing to lack of time, these 
compounds were not fully investigated, but rather complex rat® 
were found on analysis between the metal X and nickel contained 
in them. Possibly this may be due to the substances consisting o! 
mixtures of closely similar compounds containing a metal X and 
nickel in different ratios. 

Ammonium Nickel Bismuthinitrite. 

To 40 c.c. of a 50 per cent, solution of sodium nitrite are added 
10 c.c. of the bismuth nitrate solution, and then to the mixture 
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jfooifil "it' 1 lce a solut * on of 5 grams of ammonium nitrate and 
o of nickel nitrate in 20 c.c. of water. After a few minutes 
l"),e reddish-yellow precipitate is collected and dried in the usual 

way. 

The substance forms a yellowish-brown, micro-crystalline powder. 
]! is very unstable, slowly evolving oxides of nitrogen, and water 
ihwnil'o-es immediately. It has not been possible to assign a 
deii nib- formula to the substance, as the composition of different 
specimens varied considerably. 

Found: NH 4 = 6'05, 6'45; Ni — 4'16, 3*59 ; Bi = 32'9; XO, — TO'O 
per cent. 

The substance also contained some water. 

Potassium Nickel Bismnthinitrite. 

To -lu c.c. of a 50 per cent, solution of potassium nitrite are 
added 5 c.c. of the bismuth nitrate solution, and then about a gram 
of nickel nitrate in 10 c.c. of water. Much of the precipitate 
deposits on the walls of the vessel. It is collected and dried in 
t!i«* usual manner. 

This salt is a yellowish-brown, micro-crystalline powder, very 
similar to the nickel-ammonium salt, and, like it, very unstable. 

As the salt decomposed gradually while being dried, giving off 
oxides of nitrogen, the value obtained for the (NO,) is too low. 
The ratio between the bismuth and nickel in the salt is not affected 
by this decomposition. It was found to be 7 39, whereas the ratio 
•JBi : Xi is T 09. 

Pound: Ni=4 25 ; Bi = 31'4j NO<> — 43’7 per cent. 

The compound approximates to the composition K,Ni,2Bi(NO*) , 
plus about G molecules of water. 


Rubidium XirkrJ Bixmuthin't trite. 

Iliis is prepared in a similar manner to the corresponding 
potassium compound, nickel nitrate, and then bismuth nitrate being 
added to a solution of rubidium nitrite. 

h IS a reddish-yellow powder consisting of minute crystals, 
'" cl ‘ arp !ess soluble and much more stable than the potassium 
“ t. As this 6alt could be kept for some time, it was analysed 
“ I1< * t ^ e resu 't s ure, no doubt, more correct than those 
rained with the two previous salts which are difficult to analyse 
’ u accon, d of their instability. 

tuu '" 1: Rb~29'0; Ni = 2*75; Bi-28 0; NO.,- 3714 • H.Ofbv 
difference) = 311, ' 
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The formula which corresponds most nearly with these numL 
is Rb 7 Ni3{Bi(N0 2 ) c },4H 2 0, for the ratio of Rb to Ni from tL 
above numbers is 10*5, whilst the atomic ratio 7Rb : Ni is jq.,' 
This formula requires Rb — 27*4; Ni = 2*69; Bi = 28'6; N0 2 =^3g.jJ’ 
HgO=- 3'30 per cent. 

The N0 2 /Bi ratio is 37*14/28‘0 — 1*326, whilst the rat 
6NCy Bi - 276 / 208 — 1-327. 10 

Caesium Kirk el Bismuth* nitrite. 

This is prepared in the same manner as the rubidium salt (th e 
nickel nitrate must be added before the bismuth nitrate, otherwise 
caesium bisinuthi nitrite will precipitate), and resembles it closely j„ 
appearance and properties. 

Found: Cs=36*6; NO d =32'6. 

These figures would indicate a formula similar to that of the 
rubidium-nickel salt, for the ratio of Cs to NO ;J = 36*6/32 6- lqi 
whilst that of 70s to 18NO», required by the formula 
Cs 7 Ni3{Bi(N0 2 ) 6 }, 

is 1*12. The numbers agree most closely with the formula 
Cs 7 Ni3 { Bi (N 0 2 ) c } ,6H 2 0, 

which would require Os=36'5; N0 2 =32'5 per cent. 

Thalliu m N ickcl B is nin th in i tri te. 

Fifteen grams of sodium nitrite are dissolved in about 60 c.c. oi 
water, and 5 c.c. of the bismuth nitrate solution are added, as welt 
as a few drops of acetic acid and 1 or 2 grams of nickel nitrate. 
A solution of 2 grams of thallium nitrate in about 40 c.c. of water 
is now added, when the substance is precipitated at once as a line, 
red powder. This is collected after an hour or so, and dried a* 
previously described. 

The salt is a reddish-brown, crystalline powder, which is insoluble 
and decomposed slowly by water. It appears to be quite stable. 

Found: T1 -46*54; Ni = 3*23. 

T] 4 Ni,2Bi(N0 2 ) fi requires Tl = 44*28; Ni 3*1 3 per cent. 

Methods of Analysts. 

In order to estimate the bismuth in these compounds the nitrite 
present was expelled by boiling with hydrochloric acid, the bismuth 
then precipitated with hydrogen sulphide, the sulphide dissolved 
in nitric acid, and the solution precipitated with ammonium 
carbonate, the precipitate being ignited and weighed as the 
trioxide. 

Bismuth and silver were separated by precipitation of the silver 
with a slight excess of hydrochloric acid in the presence of » 1UC * 1 
nitric acid. 
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illiiuu and bismuth were separated by dissolving the salt in 
jjjluit iivdiochloric or sulphuric acid, and then precipitating tho 
bbiiiiith as sulphide (the precipitate may contain a little thallium, 
(dticb *» separated by the method described by Crookes “ Select 
Mcilicds. In the case of thallous silver bismuthinitrite, where 
[lit. three metals are present together, the silver and bismuth were 
u-precipitated as sulphides from a solution in dilute sulphuric acid, 
util then separated by dissolving the sulphides in nitric acid (tho 
mine acid used in this case was more concentrated than that used 
ior dissolution of bismuth sulphide alone, as the silver sulphide 
lisdvi'd with difficulty) and precipitating the silver as chloride. 

Tilt- thallium was determined generally by oxidation with dcci- 
normal permanganate, at a little below 100°, in the presence of 
hydrochloric acid, the thallium solution having been previously 
boiled with sulphurous acid to ensure the absence of thallic salts 
.(/[Dukes, " Select Methods ”). 

Thallium was also, in a few cases, determined as thallous iodide. 

In the analysis of thallium nickel bismuthinitrite tile s*4t was 
(.ailed with hydrochloric acid and much water to avoid precipita- 
licii of thallous chloride; the bismuth separated as sulphide, and 
ill.' filtrate containing the nickel and thallium divided into two 
eijual portions, To one of these was added some sulphurous acid, 
anil the liijuid boiled for some time. On titration with perman- 
ganate. 16-52 parts per cent, of thallium were found. The nickel 
ami thallium in the other portion were separated by sodium 
carbonate, tile thallium remaining in solution. After removal of 
the nickel this portion was treated exactly as the former one, and 
(•are 46 55 per cent, of thallium. The nickel present, therefore, 
did not interfere with the estimation of the thallium with perman- 

Nickel was estimated either as the dimethylglyoxime compound 
or 35 the monoxide after precipitation as peroxide. It was separated 
from the alkalis either by ammonium sulphide or dimethylglyoxime. 

After the heavy metals had been removed by the methods indi- 
iMmI, rashim, rubidium, and potassium were estimated as platini- 
chlorides or as sulphates, lithium as sulphate, sodium as sulphate 
oi as sodium caesium bismuthinitrite. When two of the alkali 
wtals were present at the same time, such as caesium and lithium, 
tilt mum was estimated as platinichloridc in one portion, and the 
lasium and lithium together as sulphates in another portion, the 
dtiiiiim being then determined by difference. 

lie determination of ammonium in these compounds must be 
i my carefully, or the results will be too low, presumably 
»*>ti” to interaction between the NH 4 and NO, groups. A weighed 
(jnantity of (be substance is dropped into cold fairly dilute sodium 
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hydroxide solution, and (he ammonia then distilled off in a 0 , Jr ^ 
of steam. 

Nitrite was determined by oxidation with permanganate j,- ., 
following manner: Distilled water acidified with sulphuric •' 
so as to contain about 1 per cent, of the acid was well .j 
expel air, and then cooled to 0°. A bottle holding about h 
a iitre was nearly filled with the cooled acidified water, and en«»» 
permanganate added to give the liquid a just perceptible pink tuu 
About one and a-half limes the required quantity of .V/10-pr ;rnia 
ganate was now run into the bottle, and a weighed amount of til, 
substance, not much greater than 01 gram, added in a small tub 
The bottle was well shaken, and when all solid particles Inj 
disappeared, the excess of permanganate was estimated by 1Mail! 
of a ferrous sulphate solution. 

The determination has to be made with care, but gives w n . 
satisfactory results unless the compound also contains thallium ij 
which case, as has been previously mentioned in this paper 
p. 21*7), the thallium is also partly oxidised. 


The thanks of the authors are due to the Chemical Society fora 
grant from the Research Fund, which has defrayed the greater pari 
of the cost of the above work, and to the managers of the Davr 
Faraday Research Laboratory for permission to conduct the work 
there. 

Tn k Daw- Fa li. \i ) ay Kesearch Laboratory, 

Albemarle St., \V. 


CX’XXV .— The Nitrites of Thallium, Lithium, Caesm, 
and Rubidium. 

By Walter Craven Ball and Harold Helling Abram. 

The nitrites of these metals appear to have been but incompletely 
examined, and as they were required in somewhat large quantities 
during an investigation on the bisinuthinitrites, the authors thought 
that it would be of interest to record some points with regard to 
their preparation and properties. 

Caesium Nitrite. 

Caesium nitrite has been prepared by G. S. Jamieson (J mf - 
Chem. J. } 1907, 38 , 616), and our preparations agreed in ^ 
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rci perts with his description, the salt being very soluble, hygro- 
indistinctly crystalline, and possessing a faint yellow colour; 
fsct, resembling potassium nitrite very closely. Jamieson pre- 
pared the substance by the interaction of cesium chloride and 
jilver nitrite, and he mentions the difficulty of ensuring that this 
action shall be complete, unless the silver nitrite be' wholly in 
solution. As silver nitrite is a sparingly soluble salt, a large 
volume of water is required, and the method is a tedious one. We 
discarded it in favour of the preparation from cesium sulphate 
aIK l barium nitrite, both of which are readily soluble salts. Barium 
nitrite can be bought in the pure state as the monohydrate 
Ba(N0Aj,H 2 0, and solutions of this salt and of cesium sulphate 
in equivalent proportions were heated and mixed, the barium 
sulphate removed by filtration, and the resulting solution of 
cesium nitrite evaporated. This method is less costly and trouble- 
some, and much more rapid, than that by way of silver nitrite. 


Rubidium y it rite - 

This salt does not appear to have been previously described. It 
was obtained both from rubidium chloride and silver nitrite, and 
also by the interaction of the sulphate and barium nitrite, the 
latter method being, for the reasons given above, the better. ’ The 
salt resembles the nitrites of cesium and potassium very closely 
forming an indistinctly crystalline mass of a pale yellow tint It 
is deliquescent, and very soluble in water, as 50 grams of the salt 
dissolved readily in about 35 c.c. of water, forming a rather viscous 
solution, It is only sparingly soluble in hot absolute alcohol and 
almost insoluble in acetone. The addition of absolute alcohol’ to a 
concentrated aqueous solution produces at first a separation of 
the mixture into two layers, the heavier one containing nearly 
a I o the salt, just as in the case of potassium nitrite. On shaking 
this layer with more absolute alcohol, the solid separates. 

; Found: Rb = 65'2; NO.,= 34'7. 

RbNO, requires Rb = 65 0; NO, = 35 0 per cent. 

The salt was dried at 170° before analysis as it retained a little 
*ater when dried at 100°. 


i /unions A it rite. 


'v!*a,tdTL d °a eS n , 0t aPPear t0 haVe be0n described Wore. 

miphuri L dlssolv >"g. thafiium in a mixture of nitric and 
was of the th’ 7 P " C aCld bemg P roseut in only slight 
n; tte , | thCOrC Y al am0tfnt re( l uired to form thallous sulphate, 
■nine acid serving to dissolve the metal more rapidly 
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Tlie liquid was then evaporated, and the solid residue heated t, 
expel the nitric acid. The product consisted chiefly of thall,,. 
sulphate, hut contained also the thallic salt. It was necessary t , 
reduce the whole to the thalious state; otherwise, on adding bari B!t 
nitrite to produce thalious nitrite, the thallic salt present \r 01i ]. 
oxidise some nitrite, and a mixture of thalious nitrite and nitrate 
result, which could not easily be separated into its constituent 
The mixture of thalious and thallic sulphate was therefore boiled 
with excess of sulphurous acid, and the pure thalious sulpha 
crystallised out. This was recrystallised, dissolved in warm wan,, 
and treated with the requisite amount of barium nitrite. Af t(I 
removing the barium sulphate, the pale yellow filtrate wj, 
evaporated in a vacuum over sulphuric acid, or simply on n, 
water-bath. Evaporation over sulphuric acid is the better plan, 
as the product forms more distinct crystals, and there is no chance 
of oxidation to nitrate, which possibly occurs to a slight extent 
when the solution is evaporated on the water-bath. 

Thalious nitrite, T1N0.>, forms a soft, crystalline mass of a deep 
orange-red colour. When viewed under the microscope, the separate 
crystals are fairly large, hut of indistinct shape, the edges generally 
seeming rounded ; some of the crystals have the appearance «i 
solidified drops. It melts very readily, without decomposition, to 
an orange-coloured liquid, and at a higher temperature evolves red 
fumes and leaves a pale yellow residue, probably chiefly thalious 
oxide, which dissolves partly in water to a strongly alkaline liquid. 
The salt is more soluble in water than the nitrate, for a solution 
was evaporated in a vacuum until it contained 27 grams pa 
100 C.C., and there was no sign of crystallisation. The strong 
aqueous solution is orange-yellow, but this colour rapidly disappears 
on dilution, and a dilute solution is almost colourless, the colour 
returning on concentration. It is insoluble in alcohol. 

We did not attempt the preparation from thalious chloride and 
silver nitrite, as both these salts are only sparingly soluble. 

The salt is anhydrous, as the following analyses show: 

Found (mean of three analyses), Tl = 81'6. 

TTNO, requires T1 81t> per cent. 

We were unable to discover a satisfactory method for 1“ 
estimation of the nitrite radicle in the presence of thallium, and 
when the nitrite is estimated by permanganate at 0°, the thallium 
is also partly oxidised. The amount of oxygen taken up by tu 
thallium is about two thirds of that required for the oxidation to 
the thallic state when thallium alone is present, but rather wore 
than this, about three-quarters, when the nitrite radicle is present 
also (this point is discussed further in the paper on Bismut i 
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, unites "J. On the assumption that three-quarters of the theorelieal 
a ,,,uimt of oxygen required for the complete oxidation of the 
thuKim* 1 is taken up, then T1N0 2 would require 11'2 per cent, of 
,15 weight of oxygen for the complete oxidation of the NO., group 
,,;us die incomplete oxidation of the thallium. The amount found 
»-.» ll'M per rent. The formula T1N0„ is therefore confirmed. 

Lithium Nitrite. 

This salt was stated by Lang to crystallise with half a molecule 
of water, and a formula representing this composition is given in 
the text-books. A short note by Ray (P., 1908, 24, 75°) states 
that it crystallises with one molecule of water. Our analyses 
confirm the formula Lib. 02,Ih,0, and we have further examined 
this salt, and also anhydrous lithium nitrite. As in the case of 
til? other nitrites described, it is more readily obtained from 
lithium sulphate and barium nitrite than from the chloride and 
diver nitrite, but wo also prepared it by mixing equivalent amounts 
ii lithium sulphate and potassium nitrite in very concentrated 
iqueous solution, evaporating considerably, removing by filtration 
the precipitate of potassium sulphate and lithium potassium 
sulphate, evaporating again until a dry residue was formed, and 
extracting this with absolute alcohol. Lithium nitrite is'verv 
soluble in absolute alcohol, whether present as LiNO, or a's 
I.iXO ; ,ILO, and as potassium nitrite is only very sparingly soluble 
in that solvent, the former salt is extracted in a nearly pure state, 
rite alcoholic solution leaves, on evaporation, a white residue of 
small crystals, which, on the addition of a little water, changes 
to larger needle-shaped crystals of the monohydrate. When 
recrystallised once from absolute alcohol, the crystals contained 
only traces of potassium. Tile yield falls a good deal short of the 
theoretical, as part of the lithium is lost as potassium lithium 
sulphate, and, in consequence, some of the potassium nitrite is not 
acted on. Possibly sodium nitrite might be substituted for the 
potassium salt, but it would probably be more difficult to free the 
lithram nitrite from sodium nitrite than from potassium nitrite. 
Acetime might- be used in place of alcohol in the above method 
oi preparation, as it easily dissolves lithium nitrite. 

; The salt crystallises in flat, needle-shaped crystals, frequently 
2 fm ' 111 len gth- It appears to lie white, having certainly less 
w «r than the very feebly yellow-tinted sodium nitrite. It melts 
® own water of crystallisation below 100°, and loses water 
p" ; at f!lls temperature. It is dehydrated more rapidly at 160°, 
’ U ‘° lso m ' nn t e quantities of oxides of nitrogen, and leaving a 
l| c, consisting almost entirely of the anhydrous salt, as a white 
cm. „ 
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mass. It is very soluble in water, readily forming supersaturate 
solutions, from which crystals of LiN0 ; ,H 2 0 deposit on addin, , 
ready-formed crystal of the salt, or on cooling. A saturate.; 
solution must contain, at the ordinary temperature, about 90 grams 
of LiN0o,H.,0 per 100 c.c., for a solution which contained 97 gr lft 
per 100 c.c. did not deposit any crystals on remaining for twenty, 
four hours at the ordinary temperature, but deposited approj. 
mutely 6 grams per 100 c.c. after a small crystal of the salt hi 
been added and the solution allowed to remain for some hours. 

On adding a cohalt salt and a little acetic acid to a solution ,j 
lithium nitrite, a dark brown solution of lithium cobaltinitrite i; 
formed, which, with cresium, rubidium, potassium, and thalloas 
salts yields highly insoluble cobaltinitrites, just as does sodium 
cobaltinitrite. 

The lithium nitrite used for analysis was prepared from the 
sulphate ami barium nitrite. Before weighing, it was exposed in , 
desiccator over calcium chloride for about a month. Calcium 
chloride, therefore, does not dehydrate the salt : 

0-1920 lost, on heating, 0'0493. H»0-25 , 7. 

The dried residue, on ignition with sulphuric acid, 
0'1471 Li 2 S0 4 . Li = 97. 

0-0900 required 25‘2 c.c. of .V/ 10-potassium permanganate. 
N0 2 ~ 64 4. 

LiN0,,H.,0 requires H.,0 = 2S'4; Li-9'8; NO., = 64'9 percent, 
LiNOj,iH.O „ HjO- 14'G; Li = 112; N0 2 — 74'3 „ 

The salt, dried over calcium cliloride, is therefore the mono- 
hydrate. 

It is interesting to note the great differences of colour between 
thallous nitrite and the other nitrites of the formula XNO.; the; 
all, with the possible exception of lithium nitrite, have a faint 
yellow tint, but thallium nitrite is deeply coloured. It appears to 
be the most deeply coloured of the simple nitrites of those metals 
which do not, as a rule, form coloured salts. Although silver, also 
a heavy metal, forms a nitrite of analogous composition, it is only 
feebly coloured. This deep colour of thallous nitrite might point 
to a difference from the other simple nitrites, and iu this connexion 
one of the authors hopes to investigate the action of tliallom 
nitrite on alkyl haloids. 

Our thanks are due to the Chemical Society for a grant which 
defrayed part of the cost of this work, and to the Managers of the 
Davy-Faraday Research Laboratory, where it was carried oat 
The Daw Fa ha da v Rkheahch Laiioratohv, 

ALJiKMAKi.fi Sr., W. 
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CCXX VI. The. Catalytic Activity of Acids. Evaluation 
>’/ the Activities oj the. Hydrogen Ion and the 
1 1 , dissociated Acid. 

By Harry Medforth Dawson and Frank Powis. 

Tue vfe* tl)at tlie setiviLy of acids in accelerating chemical change 
i- due to the hydrogen ion rests to a large extent on the approxi 
mate proportionality between the relative catalysing powers and 
;h? corresponding values of the electrical conductivities of the 
it*. The velocity-coefficients used by Ostwald in making Hus 
;, m pa„son were those relating to the rate of inversion of sucrose 
jr the rate of hydrolysis of esters. 

At the time that this comparison was first instituted it was, 
biccvcr. recognised that the proportionality is by no means an' 
■xaet one, and Ostwald supposed lhat the observed deviations were 
fee >“ t,ic interference of secondary factors of relatively small 
importance. Largely no doubt by reason of its simplicity, the 
theory that tile catalytic activity of acids is essentially due to the 
kyjrogeii ion was accorded a most favourable reception, and for 
iiaiiy years no serious attempt appears to have been made to 
fcik'iige its validity. It is at any rate noteworthy that tile efforts 
winch were made to explain the anomalous variation of the activity 
» i in; mineral acids with concentration, and (he influence of neutral 
sit on the activity of these adds, were not such as to bring into 
die assumed relation between the velocity of (he catalysed 
iheinical change and the hydrogen-ion concentration of the catalys- 
ii : acid. 

In recent years the question of acid catalysis has entered into a 
" ,w f ,llase ’ ancl as « J’eault of the accumulation of new observations 
* ■ of increased accuracy in the measurement of reaction velocities, 
iviJcnce nas been obtained in support of the view that the catalys- 
t: power of an acid is not entirely due to the hydrogen ion, but 
M the umhssociated acid also contributes to the observed effect, 
hwrvations of Acree and Johnson (.liner. Chem. 1907, 38, 

! 0,1 thc rate <> f intramolecular transformation of acetylchloro- 
' ! ' ck '" mle let] lIlese authors to suggest that thc catalysing acid 
* Ve 111 lllc “on-ionised condition. The researches carried out 
vo.dsclimidt on the velocity of esterification in alcoholic solution 
l ,h y sikaL CW, 1910, 70. 627; ZeiUch. Elektru- 
''f ml, 17, 684; Goldschmidt and Thuesen, ZeiUch. phi/sikal. 

* 12, 81, 30) have led to the expression of a similar opinion, 

; ‘™ ltl v ' 01 'k on ff* e rat e of decomposition of methyl and ethyl 
tHC, ' tate m alcoholic solution (Bredig, Millar, and Braune, 

1«2 
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Zritseli. lileklrochem., 1912, 18, 535; Snethla-ge, ibid., p ^ 
affords evidence which is distinctly favourable to the theory. 

So far as aqueous solutions are concerned, the only two reaction 
which have been made use of in the investigation of the catalvtij 
activity of acids and of the extent to which this varies with "the 
acid concentration, with the temperature and pressure, and on t |„ 
addition of the corresponding neutral salts, are the inversion v 
sucrose and the hydrolysis of esters. The latter reaction has beer 
employed by Taylor (if aide!. K. Vtlensk. NobeUnstitul, 2, X os . j, 
35, 37), whose observations relating to the influence of neutral salt 
and of varying concentration of the acid on the velocity of hyd ri 
lysis, are interpreted in terms of the theory that the catalytic e j w 
is composite in character, being partly due to the hydrogen ion au j 
partly to the uudissociated acid. 

If k , i denotes the catalytic activity of the hydrogen ion aU( j 
h x that of the uudissociated acid, then from two experiments at 
different concentrations of the catalysing acid, or from two exj*h- 
incuts with and without neutral salts in which the acid concentra- 
tion is fixed, it is possible to evaluate i„ ami A:,,, provided that 
the degree of ionisation of the acid is known. The available data 
suffice to show that the ratio k,;k„ varies very considerably frra 
one acid to another, and that it decreases with the strength oi the 
acid. In the case of the mineral acids, the ratio is greater than 
unitv, and various observations seem to show that the activity oi 
uudissociated hydrogen chloride is about twice as great as that 
of the hydrogen ion. As yet-, however, the accuracy attained in (lie 
evaluation of the ratio is very limited, and results obtained by. 
different observers are not very consistent. The important- question 
as to whether the ratio for a given acid is independent of the nature 
of the reaction which is catalytically accelerated has also not beet; 
answered in any satisfactory manner, although the data obtained 
by Taylor (loc. cit.) in experiments on the hydrolysis of diffeinc 
esters indicate that the ratio is independent of the nature ol 
the ester. 

The authors have now succeeded in obtaining experimental data 
which not only lend considerable support to the theory oi the 
catalytic activity of the undissociated acid, but for the first time 
afford a means of determining with a fair degree of accuracy the 
catalysing powers of acids in the non-ioiiised condition. 

The catalytically accelerated reaction made use of in these ex] 1 ™' 
ments was the isomeric transformation of acetone from the y 10 ' 
to the cnol form, a reaction which takes place in aqueous soiling 
with conveniently measurable velocity at 25°, and can be ro d 
followed in the presence of iodine, which reacts very quickly "it 
(lie enolic form (Dawson and Leslie, T., 1909, 95, I860)- 0 
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.yoiir'il'le conditions the speed of this reaction i6 practically 
oust an t. and m respect the isomeric transformation of the 
clone possesses a distinct advantage over the two reactions (sugar 
jvorsion and ester hydrolysis) which have been mainly used in the 
summation of the catalysing power of acids. This constancy in 
lie rate of disappearance of the iodine is attained if the eircum 
acres are such that the concentration of the acetone is not appreci- 
i-ly altered during the progress of the reaction, and if the catalytic 
,'tivity of the hydriodic acid, which is formed as one of the final 
redacts ol the reaction, is negligibly small in comparison with the 
iiivity of the acid under investigation. In actual practice it is 
a easy matter to avoid the former source of disturbance but the 
utocatalytio effect is more difficult to deal with when weak acids 
re under examination. In such cases the speed of the reaction 
,.,,-ases continuously in consequence of the autocatalytic effect 
•i.tnpare T., 1912, 101 , 1503), and it. is necessary to eliminate this 
I order to obtain the catalytic activity of the acid originally 
resent m the solution. The method finally adopted to attain this 
-d is very simple, and depends on the fact that the mean velocity 
: rPartion dunn S successive time intervals is a linear function 
i ik mean concentration of the hydriodic acid which is liberated 
urinsr the progress of the reaction. All that is necessary, therefore, 

: order to obtain tile required initial velocity is to plot the 
rver.l reaction-velocities for successive time intervals as ordinates 
pinst the corresponding mean concentrations of hydriodic acid 
; abscissa? and extrapolate to zero concentration of hydriodic acid 
„ example may be given to illustrate the influence of the auto- 
«ly"c effect, and also the method by which it 1ms been elimin- 
nl. Iii this experiment the catalyst employed was ft 02 molar 
idibromopropionic acid, the concentration of the acetone 20 c.c. 

•r litre (0 272 molar) and the original concentration of the iodine 
l " :394 mo1 ' P er litre - From tim « to time 25 c.c. of the reaction 
inure were removed to a flask containing sodium acetate in 
ol the quantity of acid used as catalyst, and titrated with 
sta " f lardi?ed sodium thiosulphate solution of about 
"I normality. 


Table I. 


(mins. ). 

Thiosulphate. 

Iodine 

concentratioii (c). 

Hydrogen iodide 
concentration. 

c.c. 

Mok per litre. 

Mols. per lin e. 

0 

21-40 

0-003860 

0-000080 

100 

18-74 

0-003380 

0 000560 

270 

14-02 

0-002530 

0-001410 

430 

9 29 

0-001675 

0-002265 

530 

6 '22 

0 001122 

0-002818 
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Hy suitably combining these data, the following results ar! 
obtained for the connexion between the rate at which the iodi nt 
disappears and the mean concentration of the hydriodic acid. 

i' lulu combin- 
ation of 1 ami 2. 1 ami 3. 2 and 3. 2 and 4 3 and 4. 3 and 5 . 4 ;i|i , . 

Mean HI coin en- 

tr.ilioli 0-00032 O-ff‘75 0 0 3 9S 0 0-141 O'OHSl 0 0 J -2U o-f,V, 

- Ai'/ Air 10“ ... 4 30 4-93 0-00 LIT 5'34 5-42 y'f 

From these numbers we obtain by extrapolation an mips 

veloi-ii v — 4 (j'J x 10- <; tools, per litre per min., and this represent 

the rate of change due to the catalytic action of 0 02 molar add-;, 
brotnopropinnic acid. 

Tn general, the acceleration due to the hydriodic acid formed 
increases as the ionisation-coefficient of the catalysing acid diinin. 
islies, and in the case of a given acid it increases with increasin' 
dilution. By reducing the concentration of the iodine and iacreas 
ing the quantity of the solution removed for titration, it has beep, 
found possible to determine the activity of moderately weak acids 
ill dilute solution without difficulty. 

A point to which reference should be made is the fact that all 
the solutions contained a certain amount of potassium iodide, the 
iodine being added 10 l lie reaction-mixture in the form of an iodide 
solution, in which the molar ratio KI/L was approximately equal 
to 2. That the presence of potassium iodide is without measurable 
influence nil the initial velocity of the reaction is shown by a com- 
parison of the results obtained in experiments with moiiochW. 
acetic acid in tcOo molar solution, in which the concentration n 
the potassium iodide was varied considerably. The results in 
question arc grouped in table II, 

Table II. 

Potassium iodide 


Iodine concent ration. concentration. Initial 

Mols. |hm‘ litre. rMols. pur liti e. velocity. 

0-004 0 008 4-55x10 

0 004 0-08 4 '65 ;< 10 _b 

0-0125 0 025 4-60>:10- u 


The divergence of the values from the mean is probably not 
greater titan can be accounted for on the basis of experiment- 
er ror. 

The results communicated iu this paper have reference to tie 
five acids — hydrochloric, dichloroacetie, a/ 3 -dibromopropionic, moii"- 
cldoroacetic, and acetic — which form a series of gradually decreaaiL 
strength. In the tables which follow, the concentration ot tk 
catalysing acid (<•) is indicated in the first column, the tleg iee Ul 



DiffSOS AND TOVVIS : THE CATALYTIC ACTIVITY OF ACIDS. 2139 


ionisation (a) in the second, the hydrogen ion concentration ((?„■) in 
the third, the initial velocity („) * of the isomeric change in the 
fourth, whilst the fifth gives the ratio of the reaction-velocity to the 
tctal acid concentration, and the sixth the ratio of the velocity to 
,| lf Imlrogen-ion concentration. In the case of hydrochloric acid, 
die elegies of ionisation at concentrations between 0 01 and 02 mol. 
per lice has been taken from the table given by Bray and Hunt 
[J. ,-itfur. ( 'hem. Soc ., 1911, 33, 781), and that for the two more 
concent rated solutions from Ostwald's data, which have been 
reduced to the scale of Bray and Hunt’s figures by comparing the 
,wo ionisation-concent! ation curves. For the other acids, the degree 
i,l ionisation is that calculated from the mass law by means of 
the ionisation-coefficients recorded in Kohlrauscli and Holbonrs 
tallies. 

Table III. 


Hydrochloric A cid. 



a. 

Cm-. r. 

v jc. 

r/Vn- 

001 

0-971 

0-00971 4-48 

448 

461 

0 02 

0-959 

0-01918 9-10 

455 

474 

1.1-05 

0-940 

0-0470 22-9 

458 

487 

ij] 

0 921 

0 0921 46 5 

465 

505 

02 

0-897 

0-1794 95-3 

476 

531 

0-5 

0858 

0’42‘J 243-0 

486 

566 

ID 

0 792 

0-792 515-0 

515 

650 



Dichloroacetic Acid. 



0 01 

0 856 

0-00856 4*10 

410 

479 

O' 02 

0/69 

0-0151 7-95 

393 

516 

0 -05 

0 621 

0-0311 18-1 

362 

582 

(>•1 

0-503 

0-0503 327 

327 

650 

0 '2 

0-393 

0*0786 59 6 

298 

758 



a@-Dibromopropiomc A cid. 



0-01 

0’549 

0 00549 275 

275 

500 

(>■02 

0-435 

0-00870 4-69 

234-5 

539 

005 

0-305 

0-01525 8 0S 

179-5 

5S9 

'.-'l 

0-2275 

0*02275 14-65 

146-5 

641 

0’2 

0-167 

0 0334 27-05 

135 

810 



Mouochloroacelic Acid. 



0-05 

01 61 

0-00805 4 6 

92 

571 

o-i 

0-117 

0-0117 7-6 

76 

650 

0-) 

0-0842 

0-0168 110 

59 '5 

703 

0’5 

0-0542 

0-0271 23-8 

476 

878 

10 

0 0380 

0-0386 10 1 

40 1 

1039 



Acetic Acid. 



o-l 

0-01332 

0-00133 072 

7 2 

540 


0 00945 

0-00189 1-20 

6-0 

635 

0 5 

0-00598 

0*00299 2-07 

4-14 

690 

l'O 

0 00423 

0-00423 3-35 

3-35 

790 


v = velocity in mols. per litre per n,in. x 10’’. 
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From the values of the ratio vjC„. in the last column of 
tables it is evident that in no case is there an approximation 
constancy, but that for all five acids the ratio increases as tl, 
concentration increases. The observed variation indicate? tftt 
definitely that the catalysing power of an acid is very far f ro# , 
being determined solely by the hydrogen-ion concentration of u . 
solutions, and that in this respect there is no difference between 
the behaviour of strong and weak acids. On inspection of tb 
values of the ratio of the reaction-velocity to the total acid conce u . 
tration (rje) it will be noted that this also increases with increasinv 
concentration of the acid in the case of hydrochloric, hut that it 
decreases with increasing concentration for the four remain!],? 
acids which have been examined. 

The existence of these relations suggested that the chemit,] 
change is catalysed, not only by the hydrogen ion, hut also l Jt 
the non-ionised acid, and that the observed effect is the sum of t],j 
two separate effects. If c is the concentration of the catalysing 
acid, o its degree of ionisation, /„•„ and the activities of iV 

ionised and non-ionised acid, and »„ and the velocities due to 

these components respectively, then r„ = l„ac and ty-iyl-,. 
If, further, v is the measured velocity of Hie reaction, then 
v - v u + I’m = &i|ic + I ■ u)c, 

and if at a different concentration r', at which the ionisation 
amounts to a', the corresponding reaction-velocities are r', r'„, mil 
v'ji, then 

From such a pair of equations it is possible to determine i ( , and i,. 
and this has been done for each of the five acids. 

Apart from (lie varying accuracy of the experimental determina- 
tion of the reaction-velocity at the different concentrations, n is 
apparent, from a consideration of these equations, that flic most 
favourable conditions for the evaluation of k„ and £„ are obtained 
by llie combination of two experiments ill which the ratio of the 
component reaction-velocities undergoes the largest possible varia- 
tion. On this account, the experiments made with the highest and 
lowest concentrations of the catalysing acid have been utilised for 
the calculation of /■„ and k ,, in each of the five scries. The values 
thus obtained, which are placed at the head of each of the follow- 
ing series of data, have then been utilised in the calculation of the 
reaction-velocities at the intermediate concentrations, and these 
numbers arc recorded in the fourth column, the corresponding 
observed values being given in the fifth. The second and third 
columns give numbers which represent the component velocities 
due to the hydrogen ion and the undissociated acid respectively 
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Table IV. 
Hydrochloric Acid. 
k a — 1 37 ■ A'* = 811. 


•eiitration. 

V B . 


V. 

^'obs* 

0-0*2 

8-38 

0-66 

9-04 

9-10 

u-05 

0-1 

20-54 

2-43 

23-0 

22 9 

40-25 

6 40 

46-65 

46 "5 

0-2 

73 4 

167 

95-1 

05 3 

0-5 

187 5 

67 ’6 215 

243 



Dic.hlnroacetic Acid. 





A.-„ = 445. ** = 203. 



n-02 

0-S5 

0-94 

7-79 

7-95 

O-Ofi 

0-1 

13-84 

3-35 

17-7 

18-1 

22-38 

10-09 

32 5 

327 


aft-Dibromoproyionic A cid. 




/l-h ~ 149. A-,, = 74. 


0*02 

3-83 

0-84 

4-67 

o-or. 

6-71 

2 *57 

9-3 

o-i 

10-01 

5 72 

15-7 


01 


0 2 
0 5 


Monochloroacttic A cid. 
A,-„ = 4 48. A„ — 23’7. 


5-24 2 09 7 33 

7‘54 4-34 11-9 

12-14 11-21 23-35 

Acetic Acid. 

A-„ - 425. i\ - 1 - 5f». 

0-803 0-307 111 

T27 0-77 2-04 


7-00 

11-9 

23-8 


1-20 
2 07 


III a second series of experiments with monochloroacetic acid, 
ilic concentration of the acetone was 50 c. c. per litre. If the 
(onMants obtained {k n ~ 1055 and = u 9‘6) are reduced to a 
concentration of 20 c.c. per litre, the values obtained are A- f) = 422 
and i*ji = 23*8. The latter is identical with the * NI value in the 
tabulated series of experiments, and the values are not very 
different. A comparison of the observed and calculated values of 
‘iit reaction-velocity in the previous table shows that the two series 
'>i numbers are, on the whole, in good agreement, and it cannot be 
oenied that substantial evidence is thereby obtained in support 
oi the view that the catalytic activity is due to the composite 
influence of the ionised and non-ionised acid. 
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The data for the five acids afford five independent values f or ^ 
activity of the hydrogen ion, which are brought together j n ^ 
following table. 


Table V. 


Nature of catalysing acid. k u . 

Hydrochloric 437 

Dichloioacetie 445 

aj9-Dibromopropionic 440 

Monochloronceiic 448 

Acetic 425 


Mean 43", say 440 

When the magnitude of the possible experimental error vhicjj 
is associated with the determination of the reaction velocities is 
taken into consideration, it must be admitted that the agreement 
between the individual values is remarkably good. If the mean 
value it H =440 is taken as representing the true activity of the 
hydrogen ion, it is possible to utilise all the available experimental 
data for the evaluation of the activities of the various acids in the 
non-ionised form. From each measurement of the reaction-velocity 
r, will be obtained by means of the equation : 

t;~440ca + - a). 

The values thus deduced are collected in the following table, the 
particular experiment from which each number is obtained being 
indicated by reference to the concentration of the acid solution. 


Table VI. 


Nature of 


Calculated values of k». 

Molt, acid per litre. 


catalysing acid. 0 01 

0-02 

0-05 

o-i 

0*2 0-5 

1-0 

Hydrochloric 725 

805 

740 

755 

795 765 

eoo 

Dichloroacetic 230 

255 

233 

212 

206 - 

— 

afl-Dibromopropiomc 74 

7G 

05 

60 

74 - 

— 

Mnnochloroncetic — 

— 

25-2 

277 

24-6 25-1 

241 

Acetic — 

— 

— 

1-36 

1-87 1*50 

149 


The agreement between the values obtained from the experi- 
ments at different acid concentrations is as good as that which 
could reasonably be anticipated when the nature of the experi- 
mental data and the probable error attaching to the reaction- 
velocity values is taken into account. 

In consequence of the greater influence of the autocatalytu 
effect at the higher dilutions, it is probable that the degree oi 
trustworthiness attaching to the several k v values increases to 
some extent- as the concentration increases. In deducing those 
values which have been adopted as the most probable values of 
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j circumstance has been taken into account as far as 

^ibk. The values referred to are recorded in the second column 
• j j , ,, ml lowing table; in the third column is given the value 
1 J. |( c the activity of undissociated acid in terms of that of 

t j R . hvilroeen ion. 

Table VII. 


Add. t*„. £,/£„. K. 

llnlmchloric 780 1-J7 _ 

I if. lihiroacetic 220 0 00 5*1 x 10” 2 

aii -I >il iron! opropionic 07 0*152 0*67x10-- 

Murimdiloroaretic 24 5 0*055 O*155xl0 _ * 

.ti-itic 1*50 0*0031 0*0018 x 10"- 


Ii will be seen from the above table that the catalysing power 
the unlissociated acid diminishes rapidly as the ionisation 
tendency decreases, a relation which has already been pointed out 
I V Snethlage (loc. cit.). As yet, however, it. lias not been possible 
t„ tiiid any quantitative relationship between the activity of the 
;uii'foociate 1 acid and the specific affinity-coefficient, the values of 
oviiicli arc recorded in the fourtli column of the table, 
li is of some interest to compare the values of 1 1, ,//,*„ in 
above table with those which have been calculated front 
’nervations on other catalysed reactions in arpieous solution. 
>.iin Palmacr's data (Zcitsch. /i/i i/AIW. C'hnn., 189T, 22. 402) 
or the velocity of inversion of sucrose by hydrochloric acid at 
if, rent concentrations, Sncthlage has obtained \jk„ =2. Accord* 
!;; K> Taylor’s observations on esfer hydrolysis under the influence 
hydrochloric acid (loc. cit.), the value of *»/*„ is of the order 
* Although these numbers can only be regarded as approxi- 
nae, the order of magnitude of the activity ratio is in accord 
vith the result obtained in our experiments, 
from his experiments on the rate of hydrolysis of ethyl acetate 
bill dicliloroacetic acid as catalyst, Taylor has obtained" f*„'/t K - 
i'l. O’lb. and 0*02 from three pairs of velocity measurements. In 
:i*» ci the wide divergence between the three values it, might be 
u.’imt that the experimental results in question are opposed to the 
o f a velocity-coefficient characteristic of the undissociated 
It is. however, much more probable that the divergence is 
hi> to experimental errors on the one hand and the unsuitability 
i t.ic experiments as a combination on the other. If the arithmetic 
M ’,1 y O OS is -taken as an approximate measure of the 
tflitive activity of the undissociated acid, it is seen that this value 
f ' e! * 1 ’ mnc 'h smaller than that obtained by us, for according 
‘ tit previous table, the activity of the un’dissoeiated dichloro° 
“Wu* and , s exactly one-half that of the hydrogen ion. 

Mild comparison which may he made has reference to acetic 
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acid, for which, according to Snethlage’s calculation 
Arrhenius’ experiments on the inversion of sucrose, — O ong 

This is larger, but of the same order as the value obtained by 
£.„/*„ =0-0034. 

The question as to whether the ratio is independent, of tk 

nature of the catalysed reaction has already been discussed b v 
Snethlage and by Taylor (loe. tit-.). According to Snethlage, tl,» 
ratio is practically independent of the nature of the solvent as 
as of the catalysed reaction, and is mainly determined by tfc. 
magnitude of the ionisation-coefficient of the acid.* In onr opinion 
the available experimental material is not nearly sufficient u, 
permit of the expression of any definite opinion with regard to t) !f 
connexion between &„/&„ and the nature of the catalysed reaction 
On the one hand, the values of for hydrochloric and acetir 

acid are approximately the same, whether these are deduced from 
experiments on the rate of isomeric change of acetone or t| 1( . 
velocity of sucrose hydrolysis. On the other hand, the values oi 
kji- u for dichloroacetic acid appear to differ widely according t,j 
whether the rate of isomeric change of acetone or the rate of hydro- 
lysis of ethyl acetate is the catalysed reaction. The evidence is 
respect of these three reactions is therefore quite inconclusive, and 
for the present we are scarcely justified in assuming that the 
activity ratios recorded in the previous table are independent. <i 
the nature of the change which has been made use of in lliese 
experiments. 

I11 conclusion a comparison may be made between the observed 
reaction velocities and those calculated from the constants in tie 
previous table (VII). The arrangement of the table is similar t« 
that in table IV, except that a column is added giving the ratio 
of the velocity due to the noil-ionised acid to that clue to lilt 
hydrogen ions, that is, v„/r„, at each concentration. 

Table VIII. 

If ydrochloric A rid. 




— 410. 

Xv= 780. 



Concentration. 






Mols. /litre. 

fa. 

*•>«. 

r «/?•„. 



0 01 

4-27 

0-23 

0-054 

4 -50 

4 "4$ 

0‘02 

*■44 

0'64 

0-076 

9 08 

9-10 

0 05 

•20-08 

2 '34 

0113 

23-0 

22‘9 

0*1 

40 \r2 

l »*16 

0-152 

46-7 

4>V5 

0-2 

78-03 

1607 

0 205 

95 0 

95-3 

Of. 

188-8 

55*4 

0 295 

244 

243 

10 

348*5 

162-2 

0-465 

511 

515 


* We would point out that the ratio kJk H for a given acid cannot he indepemlriit 
of the solvent if it is determined by the ionisation-coefficient, for the ionisation 
coefficient of an acid varies with the solvent. 
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Dichhroacetic Acid. 





A" H “ 440. 

A* = 220. 



o-oi 

3*77 

0*32 

0*085 

4*09 

4*10 

Q-|V> 

6* 77 

1*02 

0*151 

7*79 

7 '95 

O'lid 

13*68 

4*17 

0*305 

17-85 

18 1 

tyl 

22*13 

10*93 

0-495 

33 1 


0 - 

34*53 

26*70 

0 775 

01 '3 

59*6 



afi-Dib romo pro pionic A r. id. 





k n =m. 

Am = 67. 



o-oi 

2 42 

0*30 

0-125 

2 72 

2*75 

f> 0 -2 

3*83 

0*76 

0 20 

4*59 

4-69 

u on 

6*71 

2*33 

0-345 

9*04 

8-98 

H] 

10 01 

5 17 

0-515 

15 2 

H-05 

<r2 

14*70 

11*16 

0 "76 

25*85 

27*05 



M onochloroacctic Acid. 





A„ = 440. 

A m =24*5. 



0 05 

3*54 

1*03 

0 29 

4*55 

4-6 

0-1 

5*15 

2*16 

0-42 

7*3 

7't) 

0*2 

7 39 

4*49 

0 01 

119 

11-9 

0-5 

11*88 

11*59 

0 975 

23-5 

23\S 

1*0 

16*98 

23*54 

1*39 

40-5 

10*1 



Acetic Acid. 





A* h = 440. 

Aji = 1-50. 



01 

0*585 

015 

0*255 

0 73 

0-72 

0'2 

0-83 

0*30 

0-36 

1-13 

1*20 

05 

1*32 

0*75 

0*57 

2*07 

207 

10 

1-86 

1*49 

0*S0 

3-35 

3*35 


Tl‘t degree of concordance between the calculated and observed 
dimties of reaction recorded in the fifth and sixth columns is 
■onvincingly in favour of the view that the catalytic action of an 
ifi'i is of composite character, and that it is additively determined 
>v the activities of the ionised and non-ionised acid. 

It is of interest to compare the magnitude of the effects due 
to die hydrogen ion and the undissociated acid as measured by 
hi and I'-,. As was to be expected, the relative importance of tho 
uudissociatcd acid increases with increasing concentration, and one 
uiitauce is afforded by the experiments in which the catalytic effect 
“i die tmdissoeiated acid is appreciably greater than that of the 
‘■ylrogen ion. This relationship is found in the case of monochloro- 
a «ic acid ill .V-solution, where r„/i; H =1'39. Assuming that the 
li,a ^ ls applicable to the ionisation of weak acids in more con- 
wntrated solutions, it is possible to calculate the concentration at 
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which the observed catalytic effect is equally shared between 
hydrogen ion and the non-ionised acid. This is the case when 
l. M c( I - u) = kit Cu 

that is, I'm l^n - a /(* ~ a )- 

Tho acid concentration at which the ratio a I (1 — a) is equal to (. , 
may be deduced from the ionisation-coefficient of the acid. a 0( ) . 
this way the following values are obtained : 

Table IX. 

I)ii liloran otic aciil 0 31 mol. per litre. 

eU-Dibroniopro|'iomo acid 0'34 ,, 

Moiioehloroacetic acid 0’52 „ 

Acetic a.id 1*56 „ 

It is rather surprising to find that the concentrations for vfcj,; 
the catalytic effects of the ionised and non ionised acids arc equal 
should be so close together, but this becomes intelligible ii tis 
rapid fall in the activity of the nou-ionised acid with its teudenev 
to ionise is taken into consideration. 

Summitry. 

The catalytic activity of a scries of acids has been investigated 
by experiments on the velocity of the keto-enol transformation o: 
acetone. The variation of the catalysing power of the severs' 
acids with concentration can be very satisfactorily interpreted <* 
the supposition that the observed effect is due to lire, sum of tb 
catalytic activities of the ionised and noil-ionised acids. The activity 
of the non-ionised acid has been determined in terms of that «i 
the hydrogen ion, and it is found that this diminishes rapidly 
lire ionising tendency of the acid decreases. 

The activity ratio /•„ hi-,, for hydrochloric and acetic acids has 
approximately the same value as the ratio obtained for these acids 
from observations on the hydrolysis of sucrose. It cannot yet be 
said, however, that this ratio is independent of the nature of the 
catalysed reaction. 

The experiments afford instances of catalysis in which the cSeci 
of the undissociated acid is equal to, and even considerably greater 
than, that due to the hydrogen ion. 

Physical Chemistry Laboratory, 

Tub Hmyrrsity, Leeds. 
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fXXVH .— Contributions to the Theory of Solutions. 
The Intermiscibility of Liquids. 

By John Holmes. 

T b H . often been pointed out that current theories afford little, 
i ;i n v. explanation of what may be called the simpler facts asso- 
rted uith solution, such as relative solubility, volume changes, 
K . at production, etc. Previous investigations in this connexion 
j.'tve supported the view that physical forces alone are operative in 
Fig. 1. 



jst'Iution, and that the magnitude and extent of the accompanying 
phenomena are conditioned by the relative complexities of the 
similes in the liquid state (T., 1906, 89 , 1781; 1907, 91 , 1608 • 
1909. 95, 1919). 

The liquid molecule is assumed to consist of a nucleus of great 
density representing the area of activity of its constituent atoms, 
8nd an outer envelope or sphere of influence, the extent of which 
dtpeuds on the magnitude of the resultant of electrical forces 
uuieient in each atomic arrangement, and the consequent repulsive 
on p between the envelopes of similar molecules. 

From a purely mechanical point of view, and always assuming 
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absence of cliemical change, any two liquids the molecular sph 6If( 
of which have equal radii, should be miscible in all proportions, p 
however, we have a binary mixture in which the spheres are ,i 
different sizes, then as the ratio of the radius of the larger to tlj. 
of the smaller sphere increases, the dimensions of the interspace 
also necessarily change, and a point is reached when the c ] 0f 
packing of spheres is a maximum. In an equimolecular mixturt 
this occurs when the radii are as 1*618 to 1 (Fig. 1). j t s 
suggested that when these conditions arc fulfilled the liquids art 
on the border line between complete as compared will) p ar p. ; 
miscibility, and that, so long as this or a smaller ratio exists, tb 
Fio. 2. 



liquids will be mutually miscible. When, however, the ratio Income 
greater than this value, a complex is formed which will not allot 
of the same close-packing, but results in the formation of tn 
layers of liquid, in each of which the distribution of lnolecine 
depends on the further change in this ratio until it reaches -13’. 
when, the smaller spheres being able to pass completely through tie 
interspaces between the larger spheres (Fig. 2), the liquids should 
be now wholly immiscible. 

The present investigation was undertaken to ascertain 
closely these theoretical speculations agree with known facts. 

From the curves of volume change calculated from the density 
of aqueous mixtures of the lower primary alcohols it was 
that the molecular complexity of water was the same as t a- 
each of the alcohols (/or. rit.). In these circumstances the ra ^ 
the molecular spheres of methyl alcohol, ethyl alcohol, and n 
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•oko- at I5 ° (represented by the cube roots of the quotients of 
'irtiilar weight by density) are 131, 1‘48, and 160 respectively, 
:fa compared with that of water as unity. These values are well 
[Ilia the requirements of the above hypothesis in respect of 

jj,j]iiv inter se and with water. 

The butyl alcohols, however, are only partly miscible with water, 
,t d.ou'd have molecular radii proportionately greater than those 
the lower homologues, and greater also than that required thco- 
ic.illy for partial miscibility, namely, 1618. Assuming similar 
plexiiy. and taking the density at 20°/4° of isobutyl alcohol 
.i-fit’D (Traube) and that of n-butyl alcohol as 0 8099 (Briihl), 

. radii of the molecular spheres compared with that of water as 
it y (referred to the gaseous state) are 1-723 and 1718 respec- 
rly. Since the coefficients of expansion of liquids differ invari- 
iy." the influence of change of temperature on a binary mixture 
isl result in corresponding differences in the dimensions of the 
Jeculai spheres, and when the ratio of the respective radii 
proximstes to 1‘6U the same initial mixture would be expected 
be wholly or partly miscible according to the temperature. The 
ability of water iu isobutyl alcohol increases with rise of tem- 
rature, and an aqueous mixture containing 677 per cent, by 
ight of alcohol, corresponding with that required by tho formula 
H .,0,1 [I.O, is miscible at 113°, although at lower temperatures 
uaration into layers occurs (Alexeev, Phys. Chrm., 1886, 

b. 28, 305). These facts serve, therefore, to fix the complexities 
mbutyl alcohol as similar to those of water and the lower 

Very similar results are given by the fatty acids which from 
dime change considerations are also found to have a similar 
mp’exity. Compared with water, the radii of formic acid, acetic 
•’>. propionic acid, and n-lmtyric acid are 1-28, 1'47, 1 - 60, and 
H'-pcctively. Although //-butyric acid is miscible with water 
a!! proportions at the ordinary temperature, isobutyric acid has 
a limited miscibility. Since no data were available in respect 


.L-inof ^butyric acid ... 

(i). 

(ii). 

(hi). 

Civ). 

(X). 

267315 

18 6841 

25-2368 

24-6530 

21 -0162 

“'-hi of water 

3 9007 

4-0278 

5 7076 

7"6157 

9-3764 

of mixture at 1574° 

0-97303 

0-97806 

0 97869 

0 9829- 

l 0-98607 

j.iinic of isubutyric acid at 

5ilu; * of water at. 15° 

lu-.alent volume of water 

28-043 

19-601 

26-175 

25-863 

25-194 

3-904 

4-031 

5713 

7 622 

9-384 

■-■m with 100 volumes of 

at iti 

13-922 

20-567 

21-577 

29-472 

37-249 

uinttKiQ in volume when 
l "- of add is con- 

at 100 volumes ... 
v »l. cm. 

1-662 

2-095 

2-155 

2-535 

7 

2-837 

C 
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of aqueous mixtures of the latter acid, the following mixtures V. 
made and their relative densities determined at 15° m a p v ^ 
meter of about 25 c.c. capacity. The sample of isobutyric' 
(Kahltaum’s) lmd a density 0'95323 at 15°/4° and boiling ^ 
155'3°. Weights are reduced to vacuum. 

These volume changes were plotted, and the following v s j as 
obtained by interpolation : 

Equimolecular Volumes at 15° (gaseous). 100C 4 H S 0 S : 19o2H/j. 

(ii). (iiij. 

Contraction Difi'mucv 

ill volume when betwwu tin 

MolccnUrroijture. the volume of proportion* by v,fe s 

, acid is constant at of acul in the hn !a : 

p 1 1 r K H., 0 . 100 volumes. and linftl vohinin 

* 1 ' 0 67 1 '59 ''Mi 

l 1-00 2 04 1 '453 

1 -50 2 53 l’M4 

i 175 274 1 *554 

j 191 2'84 1538 

At lower concentrations these liquids aro only partly miscfc 
hut as seen from column iii, the difference between the proponic: 
of wobutyric acid in the initial and final volumes reaches a mu 
mum at a mixture approximating to that required by the forms:, 
4C H S 0. 2 ,7H 2 0. According to the method adopted in prevb 
communications for determining relative complexities, this indicia; 
that isobutyric acid and water are similarly complexes T:, 
displacement of this point, from equimolecular proportions is IE- 
sequent on the above theory of spheres, for in a binary mint? 
the point of maximum difference in volume of the constitie 
possessing the greater molecular volume departs more and more 
from an equimolecular mixture as the ratio of the radii increases 
from unity to 1'filS when close-packing is a maximum, and beyond 
which the liquids cease to be miscible— assuming that no change 
in radii occurs on mixing. 

As in the analogous case of aqueous isobutyl alcohol, the m 
bility of water in tsobulyric acid increases with rise of temperatm. 
and at 7'5° there is present 71 per cent, of acid, a quantity com 
sponding with that required by the formula C 4 H 8 0 2 ,mO (M 
mund, Zeitsch. physikal. Chem., 1898, 26, 475). Taking u 
density at 2(P/4° of isobutyric acid as 0 9515, and that of n-Mui 
acid as 0'9587 (Briihl), the radii of the molecular spheres of tfe 
acids compared with that of water are 1'725 and 1 720 re, P*' 
tively. These values are very similar to those given above tor '■ 
butyl alcohols, and the relatively greater solubility factors ol 
acids in water are due probably to greater contraction in 
on admixture and consequent change in radii. 

These results render it probable that our hypothetic^ 
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approximate to a true representation of the facts, and that 
.. knowledge of density and relative solubility may suffice for a seer 
raining molecular complexity in the liquid state. By taking as 
the similar complexity of the homologous series of primary 
alcohols, fatty acids, and water, together with the fact that dimin- 
,<. 1 , 1 , Ig solubility is indicative of greater molecular volume, the 
determination of the complexities of other liquids would appear to 
present little difficulty. 

Irftoae.— Acetone is miscible with water in all proportions and 
also with the less soluble higher alcohols. According to the above 
theory, its molecular volume should be greater than that of water, 
but less than that of the butyl alcohols. The following values are 
calculated from McElroy’s data for densities of aqueous acetone 
mixtures at 20° (Amer. Chem. J., 1894, 16 , G18). 

Equimolecular Volumes (gaseous). 100C 3 H 6 0 : 24'6H 2 0. 


(i). 

(ii). 

(iii) !aC,H„0). 

YC a H ( 0,H a O 

-2-28 

1 -84 

UCjH s 0,H 5 0 


2-12 

C,H,0,H,0 

3 70 

2-4,8 

CjIVViHjO 


2-74 

t,H s O,2H.O 

5-88 

2-71 

l\H,0,8HjO 

7-03 

2-42 


In these and following mixtures the molecular mixture is given 
in column i ; column ii gives the change in volume when the 
volume of the particular liquid in question (in this case acetone) 
is constant at 100 volumes, the signs + and - referring to expan- 
sion and contraction respectively; column iii refers to differences 
(ii between the proportion by volume of this liquid iu the initial 
and final volumes. 

The greatest difference between the proportion by volume of 
acetone before and after mixing occurs at the molecular mixture 
This result is similar to those obtained in aqueous 
"•propyl alcohol and propionic acid mixtures, and indicates that 
the acetone molecule is similarly complexed to that of water. The 
ratio of the radii of the respective molecules at 20° is therefore as 
159 to 1. 

Pyridine.— The following values are calculated from densities 
of aqueous mixtures of pyridine at 15'5° (Holmes, T., 1906, 89 , 
1784), 

Hquimolecular Volumes (gaseous). 100C 6 H 5 N : 22'5H.>0, 


(i). 

(ii). 

(iii) (aC 5 H 5 X). 

2C 5 H 5 N,H,0 

-112 

0-91 

Hr,H,N,H,0 

-1*43 

109 

C i H„N,H,0 

- 1 95 

1-32 

€ i H } S. 15 H „0 

-2-47 

1-41 

C.H s X,2H.O 

-2-80 

1 35 

<iH,N, 311,0 

-3 17 

1-15 

7 c 2 
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Here, again, AC 5 H 5 N is a maximum for the aixtn I(! 
C-H N,1)H 2 0. Pyridine is miscible with water in all proportion 
and with most other liquids; like acetone, its molecular vol unif 
should lie between those of water and the butyl alcohols. Assuu. 

similar complexity as indicated by the above volume-change 
the ratio of the radius of the pyridine molecule to that of water 
is 1G4, a value supported by the displacement of the point oj 
greatest difference (A). 

Vicotine. Nicotine also is miscible with most liquids al tt- 

ordinary temperature, and the radius of its molecular sphere should 
approximate to that of pyridine. The following values are cab 
lated from Pribram’s data for aqueous nicotine mixtures at }y. 
(,SV uamjiler. K. A had. H iss, Wien, 1897, ii6, 106). 


(ii). 

(iii) (aO„ll 14 X. 

- 1 *88 

1 '545 

1 -OR 1 } 

- 2' 02 
-3 20 

1 .JOil 

2i90 

-3 70 

2 '322 

- 4*17 

2-407 

-4‘45 

-4-75 

2-368 

2-33S 


Jjyuiuwlecular Volumes (gaseous). 100C 10 H U N 2 : ll'^H.O 
(i)- 

C,„H u K2,1I.O 

CVluNVUil-P 

(I lt U„N.,,2H.,0 

c 

1- 1 , 1 H, 4 X.,8II 2 0 

C„ 1 ll H X.,.8iIl,0 

<-,„H, 4 N»Ol s 0 

It is evident that these results differ materially from any obtained 
hitherto, inasmuch as the greatest difference between the peicem- 
age of nicotine in the initial and final volumes occurs at a mixtrn 
veil removed from equiniolecular proportions referred to tn 
■•aseous state From (he above figures the complexity of uicotin. 
would appear to be one-half of that of water, and the equimoleculir 
iianhi mixture C I , ) H ll N 2 ,2H s O. As in the case of pyridine w 
wafer, the maximum difference is removed to the vmm 
(j . t H u X. 2> U(HoO) 2 , indicating proximity to the series of liquids 

onlv partlv miscible with water. 

A similar complexity for nicotine is deducible from its mis urn 
with methyl alcohol at 20“ (Winthcr, Zeitsch. ph.uk, ,1. On. 
1907, 60, 563). 


ligiiimuhcular Volumes (gaseous). 
til 


100C 1( 
(it). 
1*15 
-1'58 
- 1 '93 
2 20 
2'15 


14 N 2 : 25T4CH.0. 
(iii) (AC^UnX-l- 


0'712 
0'84U 
0 S6ti 
0 Ml 
O'SOS 


of the radius of 


C„ 1 U 1 ,X.,CH J 0 

('..HuN.HClljO 

C 1 „H 11 X.,.2t-H 4 0 

C,„H I4 N.,2!,CI1 1 0.. 

C m H ; ,N.,,8'CH;0 

Assuming similar complexity, the ratio 
nicotine molecule to that of water as unity at 20° would e 

, /m-m ^ » / l8 ' 01 6 or 2-07. 

V 100095 ' V 0-99823 

If our hypothesis is correct, this value is impossible for a 


liquid 
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, jj miscible with water in all proportions. By taking, how- 
vcr . lire complexity of nicotine as one-half of that of water, the 
of radii becomes 164, a value which is consistent with its 

^nivo solubility. 

Below 60°, nicotine and water are miscible in all proportions, but 
, higher temperatures two layers separate (Hudson, Zeltsch. 
Xytlknl- Chem., 1904, 47, 114). A sample of nicotine was purified 
i 1( l fractionated under diminished pressure, and its density deter- 
mined at different temperatures in Sprengel pyknometers of 20 c.c. 
..parity. An aqueous mixture was prepared containing 69 23 per 
d'it. of nicotine as required by the formula C 10 H u N s ,2(H 2 O) 2 , or 
]1? molecule of nicotine with two molecules of water in the liquid 
ate. and the temperature determined at which partial miscibility 
omnrenced. llie mixture contained 20'4844 grants of nicotine and 
■1033 grams of water. When heated in a sealed tube it remained 
omogeueous until a temperature of 7o'8° was reached, when a 
lotidiness appeared at the surface; at 76 0° this had spread 
trough (he mass of liquid, and two layers separated. Compared 
;ith water at 4°, the densities of nicotine at 26'1°, 73'3°, 74°, and 
(l'4° were found to be 1 0064, 0 9685, 0 96797, and CT9552 respec- 
ivtly, and that of the aqueous mixture at 74° was 0'98965. 

The initial volumes of nicotine and water in the mixture at 74° 
r? 21-162 c.c. and 9 333 c.c., and the final volume 29 898 c.c., or 
'» volumes of nicotine when mixed with 4410 volumes of water 
on tract to tile extent- of 2'82 volumes, so that at this temperature 
lie volume change is still considerable (compare p. 2152). 

The ratios of the radii of the nicotine and water spheres increase 
■:th rise of temperature, and at 261°, 73 3°, and 89'8° are 164 
ho. ami 1-66 respectively. These values are so close to that 
'-united theoretically for partial miscibility that they may be 
C'-med sufficient confirmation of the complexity found above for 
icotine, namely, onc-half of that of water. 

l-i.h'jl Ether. Ethyl ether is only partly miscible with water, 
ui miscible in all proportions with the lower primary alcohols. 

Ilf liidms of its molecular sphere compared with that of water 
tmiol fie ootween T62 and 2‘41. The following values are calcu- 
' "'i 110,11 Haker s recent data for densities of mixtures of ethyl 
ilitr with methyl alcohol at 25° (T., 1912, 101, 411). 

E'fimokcular Volumes (gaseous). 100C 4 H ra O : 38-82CH,0. 


(I). 

(ii). 

(iii) (aC 4 H io O 

StVh.O.CH.O 

- 0 74 

0 58 

M'Jfi.o.ni/) 

- 0 99 

0 70 

UHp/J.l'H o .... 

- T45 

076 

0,mn,o 

-1-76 

071 

C 4 H M 0,2t':H,0 

-1-93 

0*03 

C ) H„0,3CH 1 O 

-2*27 

0*49 
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These figures indicate that ethyl ether is similarly complex 
water. The molecular volumes of these liquids at 25° are thertjf or ° 
as 5 '80 to 1, with a corresponding ratio of radii 1*80. 

Aniline. — According to Alexeev ( loc . cit.), aniline and water arpi 
miscible in all proportions above 167°. Below this temperature they 
are only partly miscible, the aniline layer containing more aoi]j r ’ 
as the temperature falls. The complexity of aniline is readily deter 
mined from the curves of volume-change calculated from the den$i 
ties of its mixtures with the lower alcohols. 

A niline -Ethyl Alcohol Mixtures at 16'3° (Johst, Ann. Phys, 

1883, [iii], 20 , 56). 

E qnimolec.nl ar Volumes (gaseous), 100C 6 H 7 N : 62’72C 5 H,.0 


( 0 . (ii). (di) {aC 6 H-X). 

4C b H 7 N,0 2 H 6 0 — 0 *37 0 28 

2C|[H 7 N,CnH ri O -0*71 0'$l 

C 8 H 7 N,0|H„0 — 1 *13 0*43 

C 6 H 7 N,2C 2 II B 0 -1*48 0 29 

C # H-N,4C 2 H 6 0 -1-62 0 13 


Aniline-Methyl Alcohol Mixtures at 25° (Holmes and Sageman 
T., 1909, 95, 1933). 

Eqiti molecular Volumes (gaseous). 100C 6 H 7 N : 44'42CH<0. 


(i). (i>). (ii’O (ACgU-X). 

2C b H t N,CH 4 0 - 1-15 0-78 

2(.V,H7^.1iCH 4 0 - 1*57 0 89 

C 0 H.X,CH4O - 1*93 0*94 

C 8 1I 7 N,11CH 4 0 ... . — 2*25 0H4 

C fi H T N,U0H 4 O - 2*53 0 92 

C 8 H 7 N,1^:H 4 0 -2 77 0*89 

C„H : N,2CH 4 0 -2-99 0 85 


These results indicate that aniline has a complexity similar to 
that of the primary alcohols. 

Interpolating from Alexeev’s curve of saturation, the critical 
temperature of solution for the molecular mixture C c H T N,2H»0 
requiring 72'1 per cent, of aniline, is 158°. The density of aniline 
at this temperature is calculated to be O' 9004, and that of water 
0'9094. The molecular volumes, therefore, are as 5*22 to 1, and the 
ratio of radii 1'73. 

Phenol.-- At the ordinary temperature phenol is a crystalline 
solid melting at 42'7 C , and is only partly soluble in water; at 
and higher temperatures it is miscible in all proportions. Rothmund 
(loc. cit.) found that the phenol layer at 20° contained 722 per 
cent, of phenol, as required by the formula C e H 6 O,2Tb0. The 
relative molecular volumes, referred to the gaseous state, are as 
4' 92 to with a corresponding ratio of radii 1'70, a value suffi- 
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; i-u!' v ■‘ l ' c theoretical to deduce a complexity similar to 

},.t Jf water. 

bisulphide..— * Carbon disulphide is practically insoluble 
, , •, r. and only partly miscible with methyl alcohol; with the 
alcohols, however, it is miscible in all proportions. The 
oi its molecular sphere compared with that of water as 
’ ;; ,v would be expected to lie between 162 and 2‘41, and to 
T.n'oximalo »ore to higher figure. 


I/, ,!,//•« of Carbon Disulphide with Ethyl Alcohol and with 
\i-l‘ropyl Alcohol at 15’5° (Holmes, T., 1906, 89, 1784). 


E, rl ;i«'ilecu!ar Volumes (gaseous). 100CS 2 : 96'8C 2 H fi O. 1 

100CS 2 : 124'2C 3 H s O. J 


ii). 

Molecular 

iiiixtniv. 

S 1 

ti 1 

4 1 

3 1 

•i 1 

I 1 


(ii). 

Expansion in volume 
when the volume 
of carbon disulphide is 
constant at 100 volumes 
in its mixtures with 


etliyl 

n-propyl 

alcohol. 

alcohol. 

+ 0-37 

+ 0'41 

+ 0-45 

+ 0-50 

+ 0-59 

f 0*66 

1- 0 72 

+ 0 78 

•hO-92 

hO-99 

+ 1 15 

+ 1-44 


(iii) (AtU,). 
Difference between 
the proportions by 
volume of carbon disulphide 
in the initial ami final 
volumes when mixed with 


ethyl 

n-propyl 

alcohol. 

alcohol. 

0-29 

0-31 

0 33 

0'34 

0-38 

0-38 

0*11 

0-3S* 

0-41 

0-37 

0 3/ 

0'2S 


Allowing for displacement of the point of maximum difference 
ill? 10 differences in radii, these results are most consistent with a 
.iiad ru plo complexity of carbon disulphide as compared with the 
icoliols. Referred to the liquid state, equimolecular volumes of 
■iirbon disulphide and n-propyl alcohol would then be 
100(CS 2 ) 4 : 31'0 C s H 8 O, 

old ACS, removed to the mixture [CS 2 ] 4 ,1TC 3 H 8 0, as ill the case 
! aqueous ethyl alcohol mixtures, in which the equimolecular 
‘ 'dumps are the same (p. 2165). The ratio of radii is therefore 
■d>, and the liquids are mutually miscible, 
similarly, in the ethyl alcohol mixtures the molecular volumes 
-'■(aidi are 100(CS. 2 ) 4 : 24'2C 2 11,0, with a corresponding ratio of 
p'ti 1 1)1. and taking into consideration the relatively small volume 
I uii".' involved, the results are in agreement with the further 
^placement of the point of maximum difference, and also with the. 
* IL that below — 14'4° these liquids have only a limited misci- 
mtv (Guthrie, Phil Mag., 1884, [v], 18, 503). 

' uji.i red with the radius of the water molecule, and accepting 
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quadruple complexity, that of carbon disulphide is 2 , 37 ) . 

compares favourably with the theoretical value (2 ’41) for \\ : 
insoluble in water. Further evidence is afforded by mixture * 
carbon disulphide with methyl alcohol. The critical temp eratl 
for complete miscibility of the mixture ’(CS 2 ) 4 (CH 4 0) 2 , represent' 
one molecule of carbon disulphide and two molecules of rne{ j." 1 
alcohol in the liquid state, is 40° (Rothmund, loc. cit.). The rclat- 
densities of the liquids at this temperature are T2318 and ()••*•• 


respectively. The molecular volumes are therefore as 5'96 ; ] ^ 
a corresponding ratio of radii 1'81. 


It will he noticed that the mixing of carbon disulphide with \l 
alcohols results in a final volume which is greater than the ^ ' 
of the initial volumes, and a ratio of radii is obtained 
critical point of solution, which is greater than those observe 
when contraction in volume, occurs. 


Chloroform and Benzene. — Chloroform, like ethyl ether, is 0 n’~ 
partly miscible with water, and to a much less extent, ft l 
miscible, however, in all proportions with methyl alcohol and h 
homologues. Assuming similar complexity, its molecular voluai 
at 20°, compared with that of water, would be 4*44, and the raw 
of radii 1*64. According to the present theory, this is an imp p5 . 
sible value for a liquid so sparingly soluble in water, and if 
molecular volume in the liquid state be represented by the quotien 
of molecular weight referred to the gaseous state by density, or a 
simple multiple of this quantity, the molecular volume of chloro- 
form must be at least 8*89, and greater therefore than that oi 
ethyl ether. 

On similar grounds the value 4*92 calculated fw^the molecular 
volume of benzene (referred to the gaseous state) is also hi^hlv 
improbable. 


The following volume changes are calculated from densities ci 


chloroform-ethyl ether mixtures at 0° (Thorpe and Rodger, T„ 
1897, 71 , 360) and of benzeno-ethyl ether mixtures at 25° (Linw 
barger, Ainer. Ghent. 1896, 18 , 429). 


Chloroform-Ether Mixtures. 

Equimolecular Volumes (gaseous). 100CHC1 S : 128‘GOC,H l0 O. 


u). 

(ii). 

(iii\ (ACHCLI- 

4CHC1^C 4 I] 1( ,0 

- o • 9 r* 

0*55 

k-iii vc 4 h w o 

- 1-22 

0-60 

2C1ICI 3 ,C 4 H J1I 0 

-M56 

0-62 

OH< l„C 4 ft„0 

2*85 

0'5‘t 

<'HC]„2C 1 H 1 , l O 

- 4 50 

0*36 
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Benzene Ether Mixtures. 


y..-n molecular Volumes (gaseous). 100C 6 Il c : 116*92C 4 H 10 O. 


4C b H s .C 4 H 10 O 
30, Hs-C.H.oO 
SC < H,.C 4 H„0 
‘ .'IIii.OjHinO 

iVH i ,2U 4 If 11) 0 


(ii). 

(iii) (AC.jH, 

-0-60 

0-36 

0-75 

0-39 

-1*01 

0'4‘J 

- 1 38 

0-30 

-1'88 

0-17 


from ihese results the complexity of ethyl ether appears to be 
ue-liali of that of chloroform or benzene. It has already been 
! ;0 ,(ii that carbon disulphide has a quadruple complexity compared 
itli jinit of ethyl ether, and the following mixtures of carbon 
isulphide with benzene serve to confirm the inference that these 
liter liquids are complexed in the proportion of two to one 
espectively. 


Parhm Disulphide and Benzene. (Brown, T., 1881, 39, 2021. 
EquimoUcular Volumes (gaseous). 100CS» : 147'6C 6 H c . 


(')• (ii). (iii) (ACS,). 

SCSjOjHj + 0*« 0-38 ' 

4CS,,C. ! H fi +0-76 0-10 

2C$,C„H„ +1*21* 0*43 

42 08 0-84 

C8 2 ,*2l.' s H 6 +2*54 0'28 


The ratios of the radii of chloroform and benzene molecules 
■iinpared with that of water at 20° are, therefore, 2*07 and 2 14 
('■pi'd ively, values which are in agreement with their known 

(liabilities. 

u-llexane. It is probable that every liquid when mixed with 
nee other suitable liquid will give volume-changes sufficient in 
mount to determine its relative complexity. Without this check, 
lowever, speculations based on solubility relations alone must at 
■resent be deemed unsatisfactory. It might be deduced, for 
iisianre, that the homologous series of liquid paraffins was doubly 
duplexed as compared with the alcohols (1) from their insolubility 
a " iter, and (2) from the fact that the critical temperatures for 
oaplete miscibility of mixtures of carbon disulphide with methyl 
btbol, and of mhexane with methyl alcohol are almost the same, 
latnely, 40*5° and 42*5° respectively (Rothmund). Carbon disul- 
"iwe and "-hexane should have approximately the same molecular 
'ohimes. 

The molecular volume of carbon disulphide at 15° is 13*30, and 
•ai oi n hexane, calculated from its molecular weight (gaseous) 
1!td deilsit y> is 7 '19 when compared with that of water. This figure 



2158 HOLMES: CONTRIBUTIONS TO THE THEORY Of SOLUTION 

is inconsistent with its known insolubility in water. If, j lcm 
we double the complexity, we get a molecular volume of 
whicli approximates so closely to that of carbon disulphide rtf 
the above deduction regarding complexity would appear to i' 
valid. The radius of the molecular sphere of n-hexane would tfo 
be 2 - 43, which agrees with theoretical requirements for Uisolubjfy! 
in water. 

Methyl Iodide . — The complexity of methyl iodide has 
been compared with the complexities of ethyl alcohol, \ 
alcohol, acetone, and ethyl acetate (T., 1909, 95, 1919). I„ 
case the molecular volume ascertained from the curve of vclnj > 
change agrees with that required for relative solubility. 

Ethyl Tartrate . — From the results of viscosity experiments it j. 
usually assumed that the molecules of viscous liquids are high'* 
complexed, and that the effect of solution is to break down there 
molecular aggregates to a simpler form. It is probable, however 
that molecular complexity is not the determining factor in respec- 
of the viscosities of liquids or of mixtures ol liquids. If it ^ 
granted that a pure liquid is a collection of like spherical molecule! 
and the so-called molecular volume consists of an inner nucleiu 
of great density, together with an outer sphere of influence whic!: 
may differ in different liquids, an explanation of relative viscosity 
is to be sought rather in a comparison of the dimensions of 
outer envelopes. Of these latter we have as yet little know)p(k- 
except that liquids of great, molecular volume, such as the paraffins, 
carbon disulphide, benzene, etc., are in general less viscous than 
pyridine, aniline, and the lower alcohols, of which the respective 
molecular volumes are less in proportion (see table, p.s21S4). Tlieit 
appears, therefore, to be no a priori reason why a viscous liqiiii 
should be highly complexed, and, in fact, from the point of view 
of the present theory, the inference is in the opposite direction, 
namely, that viscous liquids have small molecular volumes, and by 
reason of their greater number in a given space, offer proportion- 
ately greater frictional surfaces in contact with each other. 

The ethyl tartrate used in this investigation was prepared by 
dissolving tartaric acid in ethyl alcohol, and saturating the mixta 
with hydrochloric acid gas at a moderately low temperature. After 
remaining for some days the acid and excess of alcohol were 
removed, and the residue mixed with from four to five times its 
volume of pure ethyl alcohol, and again saturated with the g& 
The ethyl tartrate was finally fractionated three times at pressures 
varying from 200 to 500 mm. The density of the sample was found 
to be 1*2099 at- 15°/4°, and the observed rotation in a 100 i"iu. 
tube +8‘flo, or [«$ + 7T5°, 

Ethyl tartrate is miscible with water and the lower alcohols w 



MES • CONTRIBUTIONS TO TRE THEORY OF SOLUTIONS. 2159 

,1 nous ; the radius of its molecular sphere should bo 
, 1 , r " therefore, than that of water, but not exceed the value 162. 
Miu i experimental work has been done by Patterson in con- 
,, Jill changes of volume and rotation in ethyl tartrate 
,^ turi . < | r f , 1902 , 81, 1138 tt seq ). In some of these mixtures, in 
1 1 ,. | j | !i t volume-changes were appreciable, the highest concentra- 
,, t ,i ethyl tartrate was far removed from equimolecular propor 
n _ , UK ] it was impossible, therefore, to construct the most impor- 
m 'portion of the curves of volume-change. In the following 
ixnii'es of ethyl tartrate with water the densities were determined 
a bottle pyknometer of about 70 c.c. capacity, weights being 


[need to vacuum. 

When the a 

•oliime of ethyl tartrate 


Density of 

is constant at 100 volumes. 

WClp^ **1 

mixture 


•- - 

ethyl tartrate. 

at lf>74 v . 

Volume of water. Contraction in volume. 

'(15-74S 

syli'i 

1 -20568 

5-377 

0 - 571 

1-19535 

15-902 

1-393 

j',-063 

1-18977 

21-264 

1-715 

!>l) tilO 

74 -&03 

1-18183 

29-128 

2-128 

1-17110 

40-755 

2'677 

73 -sn 

1-16910 

42-965 

2 -757 

t)i*’700 

1-16086 

52 643 

3-110 

fcVH7 

1-15151 

64-786 

3-503 

1-13526 

S9-316 

4-137 

ieoi? 

1-11664 

1-25 -941 

4-902 

40*( 553 

1-09730 

176 561 

5534 

39-781 

1 07384 

272-316 

6-274 

30-174 

1 -07240 

280-223 

6-327 

24 024 

1*05736 

382 969 

6-676 

JO 4X7 

1 04855 

472 016 

6-868 

13 "853 

1-03239 

753-064 

7 *007 

11-314 

1-02615 

949 212 

7 101 

These volume-changes were 
itained by interpolation : 

plotted, and 

the following values 


Equimolecular Volumes (gaseous). 100C 8 H 14 O e : 1Q'58H 2 0. 


(i). 


(hi) (AC 4 U u 0 4 |. 

W 6 ,h 2 o 

-1-02 

0-842 

C,H U 0,.2H,0 

-1-71 

MSI 

... 

- 2"26 

1 -325 

(’.ihA.tiioO 

- ‘J 74 

1-379 

t',H u 0 t 5H„O 

-312 

1 '362 

i.VV> t .0H ? O 

-3-43 

1 -330 

C,U !4 0 li ,8H.,0 

- 4 02 

1-205 

C,H 1 ,0,.,12H 2 0 

-4-91 

0-971 

The figures in column 

iii indicate that the 

complexity of ethyl 

tartrate is one-fourth of that of water, and if C s H u O 0 be taken as 
representing the molecular formula of ethyl tartrate in the liquid 


uate. that of water must be (H 2 0) 4 . In these circumstances the 
M olecular volume of ethyl tartrate compared with that of water Is 
-36. and the ratio of radii 1‘33. This value approximates closely 
' already determined for methyl alcohol, and although these 
■rquids would appear to have nothing in common in respect of 
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genera] propel lies or chemical constitution, still, if the basis of,, 
theory is correct their relative solubilities should be compact' 
Ethyl tartrate was found to be almost insoluble in the }]| L i, 
paraffins, and like methyl alcohol miscible only partly with car^ 
disulphide. 

A mixture of carbon disulphide and ethyl tartrate was prepay 
in the molecular proportion (CS. 2 ) 4 }(C s H, 4 O e ) — corresponding 
one molecule of carbon disulphide and two molecules of 
tartrate in the liquid slate. This mixture contained 8 1868 gr^ 
of ethyl tartrate and 2T1964 grams of carbon disulphide. The 
containing the mixture was sealed, and the temperature gradua\ 
raised in a water-bath. At temperatures below 35'9° the If^ 
were mutually miscible, but at 3G'0° a cloudiness appeared in 4 , 
lower part of the tube and spread rapidly through the mas s | 
liquid, resulting in a separation into layers. The critical temnsn 
ture of the corresponding mixture of carbon disulphide with intthv’ 
alcohol is 40° (p. 2156). 

The density of carbon disulphide at 36°/4° is T2380, and tha; 
of ethyl tartrate T1890. Referred to the gaseous state the mot- 
cular volumes would be 61'50 and 173 35 respectively. Takins. 
however, the molecular complexities as determined above for the 
liquid state, namely, (C&>)j and l(C s H, 4 0 (i ), the relative molecular 
volumes are 246 00 and 43*34, or as 5'68 to 1, with a ratio of radii 
1-78. The ratio obtained for carbon disulphide -methyl alcohol was 
J-gl. These figures serve, therefore, to confirm the complexity 0 : 
ethyl tartrate deduced from volume change considerations. 

Vlgeerol.—At the ordinary temperature glycerol is miscible in at 
proportions with water, methyl, ethyl, propyl, and butyl alcohols 
but not with ethyl ether or the amyl alcohols. Its molecular sphere 
should approximate closely to that of water. Referred to the 
gaseous state, the molecular volume at 15° is 4'04 times that a 
water; solubility requirements would necessitate, therefore, a ns: 
plexity for glycerol similar to that found for ethyl tartrate. 

A sample of Kahlbaum’s glycerol was fractionated in a vacuum, 
and the following mixtures made with ethyl tartrate: 

Density of ethyl tartrate at 15°/4° = T20990. 

Density of glycerol at 15°/4° —T 26826. 


When the volume of ethyl tartrate 


Percentage by 

Density of 

is constant at 100 volume#. 

weight of 

mixture 

, 

"■ 

ethyl tartrate. 

at 15 */4 ^ 

Volume of glycerol. 

Cou traction in 

*6-833 

1-22034 

14-515 

0-337 

Tf'oTT 

1-22674 

27 667 

0 534 

68-033 

1 -2326-2 

44-968 

0-700 

00-2-21 

1-2369:3 

63-222 

0-804 

54-263 

1-24028 

80-682 

0 - 909 

17-603 

1-24376 

105109 

1015 

42-513 

1-24636 

129-441 

1 098 

37-676 

1-24869 

158-345 

1*170 
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y,,. m Ilmse figures the following values for molecular mixtures 

j,. interpolated: 

£,juimoleciilar Volumes (gaseous). 100C s H h O 6 : 42'76C 3 H 8 0 3 . 


w- 

(fi). 

(mi (ac s ii 14 o 6 ). 

JI„0,„U J H s 0, 

-0-27 

0-22 

■JhA-W), 


0-31 



060 

0-34 

h„o s .i;c > h 8 o, 

- 0 S4 

0-31 

iiuO»a.',HA 

0-94 

0-27 

.ii h o i ,sc,u 8 o, 

-110 

0 21 


These results are consistent with similar complexity, and the 
jinnie occupied by the glycerol molecule is practically identical 
jii: that of water. If is probable, therefore, that the viscous 
siure of both ethyl tartrate and glycerol rnay be ascribed to their 
nail molecular volumes as compared with molecular weights in the 
quid state, and the greater frictional surfaces exposed in the 
uiiinv together of the molecules. 


Thf following table gives the radial ratios of the molecular 
lkres of liquids, which, ou admixture at the stated critical 
literatures of solution, are on the immediate border line between 
impletc and partial miscibility: 

Critical temperature 
of solution of the Ratio of molecular 
molecular mixture. radii at the 
Mixture. M.j,,,. critical temperature. 

\ii-niiiK- and water 76° 2-g5 

iVuol and water 20 170 

m|J;ttyrii‘ acid and water 77 j.t.? 

Asiilim: aiul water 158 ^ jvj 

•dJntyl alcohol and water 113 ^ .-5 

1 arbwi ilUulphidc and ethyl tartrate 36 178 

,, ,, methyl alcohol ... 40 l-8i 

It will be noticed that the above ratios are somewhat greater 
jail the theoretical (1’62). Nicotine and water give the nearest 
pproach to this value, and they also give the greatest contractions 
1 volume on admixture. In the other mixtures the ratios increase 
• the degree of contraction decreases, and reach the highest values 
»u expansion in volume occurs. Since the mechanical dose- 
idur.g of spheres must result necessarily in contraction in volume 
-jreatcr, in fact, at. the critical temperature than any hitherto 
bim-ea— it is to be inferred that in true solution the effect of 
it-lecule on molecule is one of repulsion rather than of attraction, 
1,1 as K a pure liquid. It has been shown in previous 

j“.nu"ications bbab volumetric changes resulting from the mixing 
‘ at'iids can be represented, within a near approach to accuracy” 
■'7 ralalllWe physical curve conditioned by the resultant of 
■ to inherent in the molecules, whether contraction or expansion 
^oume occurs, whereas the corresponding changes obtained in 
tatiues in which chemical change is known to occur are to be 
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attributed to the physical nature and quantity of the i, e „ 
pounds formed, and lie on Btraight lines (T., 1909, 95 
When, therefore, contraction occurs in solution, it is r| llt tr / 
fact that the change in volume resulting from close-pac^, ' 
greater in magnitude than that due to the normal f OTc J 
repulsion. 

Contraction in volume is usually accompanied by evolution , 
heat, and expansion in volume by absorption of heat. g ln! , 
mixtures are known, which afford both evolution and absorption 
Peat at different concentrations, as, for instance, chloroform ,*• 
ethyl alcohol (Bussy and Buignet, Aiw.Chim. Phys., I 860 , [iv], 4 
but there ; s 110 record of coutractions and expansions in vr,!;,. 
occurring in the same circumstances. As such behaviour »■* •' 
be inferred from the present theory, a diligent search was 
into the data already available, and many additional mixtures »v, 
examined with a view to obtaining information in this direction 
It seemed probable that these peculiarities would occur only wht 
the volume-changes were small, and preference was given mtt! 
particularly to mixtures in which the density of one constituent 
was much greater than that of the other. Chloroform was rniiK 
with methyl alcohol and also with ethyl alcohol, but contractions 
in volume alone were obtained. Mixtures of methyl iodide sfe 
methyl alcohol and n-amyl alcohol gave relatively large expansile' 
at all concentrations. Methyl iodide mixed with ethyl ctU: 
afforded small contractions, and with chloroform small but appiec 
able expansions in volume. The curves of volume-change given bl- 
each pair of liquids were continuous, and had the usual character j 
of physical curves. Mixtures of chloroform with acetone and mi i 
jwtinyl alcohol gave the following results. The relative densititii 
of these liquids and of their respective mixtures were determined it! 
25° in fine capillary pyknometers of 25 c.c. capacity, using a ! 
mercury-toluene thermostat. 

Density of chloroform at 25°/25° =1'48431. 

Density of re-amyl alcohol at 25°/25°=0'80915. 

Density of acetone at 25°/25° =0'78763. 


Mixtures of Chloroform with n-Amyl Alcohol. 


Weights 

in vacuum. 

Density 

"When the volume of chlurofonn 
is constant at 100 volumes. 

, —1 - 

, 

of mixture 

Volume of 

UWKp 

Chloroform. 

«-.Amyl alcohol. 

at 25725°. 

n-amyl alcohol. 

in volume, 

33*8719 

4-2255 

13581 

22-89 

+0-04-3 

28 8802 

6-9824 

1 -2765 

44-35 

^ 0 044 

24*8772 

9-0977 

1-2132 

67-08 

1-0-018 
- O-I02 

17-8526 

12-9484 

1-0993 

133-00 

11 1636 

16-6524 

0-9915 

273-60 

- O'OOo 
-0 512 

80171 

18-1034 

0-9415 

414-30 
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Mixtures of Chloroform with Acetone. 

M hen tlie volume of chloroform 




is constant at 100 volumes. 

in vacuum . 

Density 

, 

> 

« 

of mixture 

Volume 

Change 

i »■’. r-'t -no. Acetone. 

at 25725°. 

of acetone. 

in volume. 

'”'-.,4 on 2-2067 

1-4165 

10-99 

— 0114 

4 -02:10 

1-3594 

22-26 

-0-196 

6 9097 

1 -2700 

45-08 

- 0-270 

r„ 10-4952 

1*1532 

91-23 

- 0-239 

14-2312 

1-0327 

1 8 * "40 

-0-053 

t, 17-4783 

0-9373 

364-07 

+ 0-190 


The volume-changes in these mixtures lie on sinuous but regular 
curves, showing both contractions and expansions in volume at 


Fjo. 3. 



liiferent concentrations (Fig. 3). It is difficult to see how these 
l,rt ' t0 explained, even by the elastic theory of ionic dissociation, 
w by any theory not acknowledging electrical affinities. 

In the following table the liquids are ranged in the order of 
men molecular volumes as deduced from their relative complexi- 
'!" ln ^ lK l uld sta te- The position of a liquid in this table 
tmdes Its degree of miscibility with other liquids. Liquids 
jacent to each other are miscible in all proportions, but when 
I.t ratio of the radii of the molecular spheres of any two liquids 
hproximales to 17 there results a limited miscibility which 
nes ess proportion to the further increase in this ratio. 
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Liquid. 

Glycerol 

Formic acid 

Methyl alcohol .... 

Ethyl tartrate 

Acetic acid 

Ethyl alcohol 

Propionic acid 

Acetone 

w- Propyl alcohol .. 

Pyridine 

Nicotine 

Phenol 

Aniline 

>i- Butyl alcohol ... 

n-Btuyric acid 

/so Butyl alcohol ... 
zwButyrie acid ... 

Ethyl acetate 

Ethyl ether 

ft-Amyl alcohol ... 

Methyl iodide 

Chloroform 

Ethyl iodide 

Benzene 

Carbon disulphide 

»- Hexane 

ft- Heptane 


Table of Molecular Complexities. 

Molecular volumes 
compared with that 
of water as unity at 
the same temperature. 



Complexity 

Referred 

Referred 

Molecular 


in the 

to the 

to the 

radius eonnuj 

Temper- 

liquid stale. 

gaseous 

liquid 

witli tha. 

ature. 

tVater=[II 3 0) 4 . 

state. 

state. 

of water 

15° 

c,h,o 3 ' 

4-04 

101 

1 Tlf) 

20 

(CIIA)t 

209 

2-09 

1-28 

15-5 

(CH 4 0)t 

2-23 

2 23 

111 

15 

C»H,A 

9'45 

2-36 

113 

15 

(C. ; HA), 

3 17 

317 

1 ” 17 

15’5 

iuii-,0), 

3-22 

3-22 

] '48 

25 

(C,HA). 

4 06 

4 '06 

1'60 

20 

(CjH t O), 

4 06 

4-06 

1 "60 

25 

(C,H„0). 

416 

416 

1-60 

15*5 

(CjH,X ) 4 

414 

414 

1'61 

20 

(CinMi.Xjla 

8-92 

4 1C 

1 '6,’ 

21 

(C 6 H,0) 4 

4-92 

4 92 

1-70 

25 

AM). 

5-06 

5 06 

1 72 

20 

K'.Ht.O. 

5 07 

5-07 

1-7-2 

25 

It' ,H Ah 

5'08 

5-08 

1 72 

20 

(C.l 1 :„01t 

512 

512 

1-72 

20 

(C.HAh 

513 

513 

1 72 

25 

(C,H,0.b 

517 

517 

176 

25 

(0,Hi,()) 4 

5-80 

5-80 

170 

20 

(C„U,..0) 4 

5-98 

5 -98 

1-82 

25 

(CH :; 1) S 

319 

6 93 

lfll 

20 

(OIICIJs 

414 

8-89 

2-07 

20 

,H .In 

418 

8-97 

2 OS 

20 

AM 

4 91 

9-83 

•>•14 

15*5 


3-32 

13-30 

2 37 

17 

(C c H 14 ). 

7-20 

14-40 

2 '4 3 

H-9 


8-06 

16-13 

25J 


Much additional information is available in connexion with 
many of these liquids, but it only serves to confirm the conclusions 
already arrived at. I he experimental results do not depart 
materially from theoretical requirements, but each helps to contra 
its fellows, and no exception has been found hitherto. There is 
little doubt, therefore, that the intermiscibility of liquids is a 
function of molecular volume, and being independent of chemical 
constitution, offers a means of ascertaining the molecular weights 
of liquids comparable perhaps with those based on Avogadros 
hypothesis for the gaseous state. 

Although it seems improbable in view of the preceding results, 
the question arises as to whether the complexity of a liquid > s 
influenced by change of temperature. The volume ratio of t* 
molecular spheres in a binary mixture certainly varies but r ' 
with temperature, and is, in fact,, proportional to differences in 
expansion coefficients of the liquids. Mixtures of ethyl a ^ 
with water, of which the densities at different temperatures »r 
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. vn more accurately than those of most liquid mixtures, afford 
, rowing values (calculated from Mendeleev's data, .1 nn. Phi/s 
1569, [ii], 138, 103, 230): 


g „j molecular Volumes at 0° (gaseous). 100C 2 H 6 0 : 31'551I 2 0. 

ohcular Volumes at 15'5° (gaseous). 100C 2 H 8 0 : 31'06H 2 O. 
l r , .Molecular Volumes at 30° (gaseous). 100C 2 II c O : 30-68H 2 O. 


(U). 


(Hi) (At'jHjO). 


(i). 

0°. 

15 5°. 

30°, 

■VH AII 'O 

. 2 59 

2-41 

2-29 

11,0.11,0 . 

. 3-12 

2-91 

277 


. 4-07 

379 

3 58 

SiVmiUo . 

. 4 7 1 

4*34 

4-10 

rn'o.]-ii..o . 

. 5-28 

4 '84 

4-55 

, 'll u. l j'if.,0 . 

. 5*78 

5-28 

4-97 

■ji, i o,'ii.,o .... 

6 '25 

5-ti9 

5 33 


0°. 

1 5 '5°. 

30°. 

1-98 

1-85 

1-76 

2-19 

2 05 

1-95 

•2'43 

2'27 

2'lti 

2'51 

2-33 

2”21 

2'fil 

2-32 

2-20 

2-49 

2-30 

2-17 

2'44 

2*21 

2-12 


The degree of contraction varies to some extent with tempera- 
ire (column ii), but the point of maximum difference between the 
roportioii of ethyl alcohol in the initial and final volumes suffers 
tile change (column iii, AC 2 H 6 0); in other words, the relative 
luiplexity of ethyl alcohol and water is constant throughout this 
mge. 

Similar results are given by aqueous mixtures of acetic acid 
c:i pyridine at different temperatures. 


CmMion oj Change in Volume in Mixtures of Ethyl Alcohol 
and Water with Specific Refraction. 

One of the most important physical constants of a liquid is its 
•dex of refraction, and just as the volume of a mixture of liquids 
buost invariably differs from the sum of the initial volumes, so 
bo tire corresponding index of refraction of the mixture is not 
Mitive. The index of refraction (« D ) of ethyl alcohol, for 
Kanec, is 136316 at 15’5°, and that of water 133336, but 
uxuires of the two give refractions far removed from the tlieo- 
ttiral, and a mixture containing 79'2 per cent, by weight, or 
i per cent, by volume of alcohol has a refractive index greater 
ren than that of either constituent, namely, 1-3G6G1, and this is 
maximum for ihese liquids. 

hi the following table the differences in refraction from the 
'Metical are correlated with volume-changes at the several con- 
i-i rations. Columns i, ii, and iii have the same significance as in 
•-'Mis tables. Column iiu now gives the increase in the refractivo 
train the theoretical, when O,H 6 0 is 136316. Column iiia 
. l,at refers to differences (A) between the proportion of the 
tnc index due to alcohol in the theoretical and observed 
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refractions of the mixture. Columns iv and iva refer to ch 5!i ,. 
in volume and refraction when calculated as a percentage 0I1 , 
initial volumes and initial refractions respectively, and colm^ 
gives the refractive index of the mixture at 15'5°, as determi^ 
in this laboratory hy means of the Zeiss immersion refractometa ‘ 


Equimolecular Volumes (gaseous). 100C 2 H 6 0 : 31’06H,0. 




?i D ,, 3 H e 0 = 

1 36310 : 

HoO-^i*: 

3336. 





(lit). 


— 

_ 

(i). 

(ii). 

(ii«). (ACoH e O). ( 

^.Refraction 

• (iv). 

i'iu'i. r 

4(Uf/),H..O .. 

-1-4:. 

+o-oor>io 

1*20 

0-321 

1 34 

0 317 l-.}-". 

2CJ 1*0. ■ 

2-41 

0-00849 

1'85 

0-467 

2-09 

o-.itt 1 

H„o 

3 79 

0 01:337 

-2-27 

0-572 

2-89 

0-7W 


1 *34 

0*01338 

2-33 

0'588 

3-13 

0818 1 • 


4-84 

0-01709 

2-32 

0 587 

3-30 

0*861 \y:'- 


:.-2X 

0-01S3S 

2'3<i 

0 576 

3‘42 

0890 1 :-,••• 

r‘H f O,2H.,0 . 

y-<>9 

0 02001 

2-24 

0-563 

3 T>1 

0 •!•]:! l^r: 

C.>I ( ’0,3I]‘,0 . 

7 03 

0-02459 

1'95 

0-489 

3 64 

0 941 1 


7 '94 

0-02731 

1-84 

0-405 

3*54 

0-504 1 

r‘H r 'i,5HnO . 

S f>2 

0 02939 

1-35 

0-837 

3*34 

0-8:6 1 

(.'j IflO, 6 H"«0 . 

8'87 

0 03053 

1-11 

0-279 

3-09 

0 793 1 

nj] ri 0.7H’0 . 

9 02 

0 03095 

0-92 

0-231 

284 

0-726 

CjlfiOJ-.'tHoO 

9'09 

0-03100 

0-Sii 

0-210 

2 73 

0-09J i 

c:,]i, ; o,sfr.,o . 

9 08 

0 '03081 

0'77 

0191 

2 61 

O-tl't'. 1 

< ',11^0,9 H..0 . 

9 07 

0-03029 

0*65 

0-15S 

239 

0-59.*. I-;;. 

C.'H tj 0,1«Hi'0. 

8 99 

0 '0297 7 

0-55. 

0-134 

*2-19 

0-54! j-:;> 

(M! tj 0.i2H.,0. 

8'78 

0-O2908 

0-50 

0-098 

1 86 

0-459 ::r. 

(Clty'/iOHA 

7’SS 

0 '02508 

0*15 

0-037 

1-09 

(I'M ):;■ 

Co H li O > iUlLO. 

6' 79 

0'02188 

004 

0-009 

0 54 

0 1 22 l-:;c 

Whether 

we compare columns ii and iia, iii 

and iiia, or iv a 


ivu the maximum differences in refraction occur at exactly tl 


same concentrations as the maxima for volume-change, and ti 
observed deviation in refraction from additive relations follows:' 
closely the change in volume that deductions proceeding from it 
one set of phenomena are equally relevant to the other. Ilia 
results give additional support, therefore, to the hypothesis tin 
physical forces alone are operative in solution. 

Tn conclusion, I desire to express my indebtedness to Mr, P i 
Sageman, of this laboratory, for the experimental data relating t 
the above chloroform mixtures, and also to Dr. J. J. Doljbie, M.A 
F.R.S., for facilities afforded me in carrying on this investigatw 


Tub Go vkknm i:\-t Labukatoiiy, 
Los win. 
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I’CXXVIfl. — The Determination of Viscosity. 

By Malcolm Percival Applebey. 
rl recently-published criticism of viscosity investigations Bingham 
;i , vol.. P- 959 ) has raised the question of the validity and 
.jiracy of the results obtained by the author and others with 
comet ers of the Ostwald type. The importance to physical 
.mists of a thorough and systematic examination of the labora. 
•v methods of determining a property such as viscosity cannot 
.■jiv be over-estimated. The work of Griineisen (Il'iss. Abh. 
i/i.-Ttrh. Kticht., 1905, 4, 151), fully confirmed by the author’s 
leriments (T., 1910, 97, 2000), by those of Mertoii (T., 1910, 
5454 ), and recently by Washburn and Williams (J. Amer. 
tv. " c '•> 25, 737), wbo have effected a considerable im- 

jvemeiit in the method of standardising viscometers, leaves little 
at for doubt that the determination of relative viscosity can be 
riorined with great accuracy if sufficient care is taken in 
istructiou of the apparatus and in securing constancy of 
jfrimental conditions. 

Relative and Absolute Viscosity. 

Referring to the author’s experiments, Bingham says (loc. cit., 
1*59) : "It is a matter for particular regret when a research 
miied with the view toward the highest’ possible accuracy is 
rid out without the knowledge of conditions and corrections 
wary for making the results truly absolute." In the author’s 
“lion the question of the advisability of stating all viscosity data 
absolute values is of very small importance, aud simply resolves 
;i into a matter of convenience. In the present state' of know- 
-f it is actually much more convenient to state accurate relative 
ll:t - such, since the absolute viscosity of water cannot at 
•ant be determined with the same accuracy as the relative 
eonty of a solution. The conversion of relative viscosities into 
tolnie therefore introduces into the data an uncertainty far 
'liter than exists in the actual determinations. The following 
,lL ' will make this clear : 


• nation- from, the Mean in Determinations 
by Different Viscometers. 

(a) Relative Determinations. 

< No. of Range of 

viscometers viscosity 

Observer. used. (relative) 

iTC * 0-920-3-272 

Merton 5 1*000-3-025 

2 0-835-1-000 

Not 0T as stated l»y Bingham. 


of Viscosity 


Variation. 
Per cent. 
0*028 
0-009* 
0*008 


7 d 2 
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(6) Absolute Determinations. 

Oi 'server. '■ 

Iliugham ami White [Zciiach. 
physikal. Chan., 191 2, 80, 

68a) (two arms of same viscometer) f } . fr 

Thus even on this basis, which does not sufficiently bring out }h4 
inaccuracy of the absolute determinations, an error is introducer! 
eight times as large as the actual experimental error by convert* 
the results into absolute values. If we compare the results „■ 
Biugham and White for the viscosity of water at the temperature 
of the author's experiments with those of Thorpe and Rodger j/'jjj 
Trans., 1894, 185 , A, 397), it will be seen that the uncertainty 
actually very much greater. 


Viscosity of Water. 


Temperature. Thorpe ami Rodger. Bingham and White. 
0 D 0-01778 0-01797 

18 0-01002 0-01059 

25 0*00891 0*008948 


DiHh'!.* 
IVf < i ' ii 

0-i 

‘l « 


It should be stated, however, that the facts brought forward i 
this connexion are not in any sense advanced as a criticism of tt 
work of Bingham and White. The determination of absoiu; 


viscosity is unfortunately rendered difficult by errors which ca 
he avoided in the determination of relative viscosity, and it i 
not at all surprising that even careful work like that of Binghar 
and White should show errors and discrepancies far greater tin. 
those obtained with the simpler apparatus of Ostwald. 


The Deviations from the Law of Poise uille. 

It is well known that in general the flow of liquids in capillar 
tubes is not strictly in accordance with Poiseuille’s law: 



where jj = coefficient of absolute viscosity, 
ja— mean pressure producing flow, 

I 7 = volume of liquid which flows through the capillary i 
time l, 
r = radius, 
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^ lin’P of flow diminishes, the product pi rises, and a cor- 
.y , j factor has to he introduced into the PoisouiJle expression to 
: , ow for this. Such corrections have been formulated by Neumann, 
■aiubsolm. Hagenbach, and Bingham and White on the assump- 
j on that the errors are due to the emergence of the liquid with a 
' ;I1 j le velocity from the end of the capillary. 

On the other hand, Griineisen has shown in a systematic study 
j t j le Oswald viscometer that the deviations are not due to this 
al]ie . but to eddy formation at the points where there is rapid 
bangs in the character of the flow. With a well-made instrument 
■},<. Poiseuille product px t remains quite constant as t diminishes 
[..til a point of instability is reached, after which it rises rapidly, 
didst the introduction of any correction of the kinetic energy type 
.uiio destroys the regularity of the results obtained. In these 
Nervations the author’s work fully supports the conclusions of 
hiini'iseii. The experiments of Merton and of Washburn and 
iVilliains ( 'joe . cii.) are also completely in accord with Griineisen’s 
dews. The last-named authors found, for a variation of the time 
,i flow from 874'7 to 391 '5 seconds, that the deviation from the 
Iran value of px t in no case exceeded 0 04 per cent.; if Bingham's 
iwiteutiou were valid, a deviation of 3 per cent, would have been 
jlnained. 

It is found that the main factor in securing the efficiency of a 
liscometer is the character of the joins between the capillary and 
i" reservoirs. For the preservation of the condition of stationary 
lew it is necessary that the joins should be even and without 
rregularity, and that the change of diameter should he gradual. 
Hie condition which necessarily prevails in Bingham and White’s 
‘xN-riincnts, as in all absolute determinations, is extremely 
.favourable to the maintenance of the correct type of flow, since 
:l:c change of diameter is sudden, owing to the necessity of cutting 
)!' die capillary squarely so that its length can be measured. The 
I t ii: an absolute viscometer is probably of the type described by 
Bingham,* the liquid passing as a jet from the end of the capillary 
tino the reservoir, and there expending its kinetic energy in eddies 
whrli do not resist the motion of the liquid still in the capillary 
l« tie same extent as in the case of Poiseuille motion. In an 
Cbi'wM viscometer, however, within the limits of its obedience 
law of Poiseuille, the type of flow is quite different, and 
uriying is entirely absent. 

■ III «|*ri„H,it quoted by Bingham, iu which a long cipillaiv was cut in 
,1 """“v respects similar to I’oiseuille’s experiment with the tube Biv, 

- J i-oiiskiricel hy Griineiseu. 
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Constancy of Experimental Conditions. 

Bingham objects to the slow flow viscometer that it is dig C5) , 
to ensure constancy of conditions during the determinations. f 
of course, true that care must be exercised in the performance f ! 
accurate viscosity determinations as in any other accurate 
initiations. The difficulties referred to by Bingham are of thl 
kinds: 

(</) Cleanliness.- -The vitiation of experiments by the intrusi,, 
of dust particles was, the author believes, a source of more trout* 
in his experiments than in those of earlier observers simply becau- 
the accuracy aimed at was higher. Very frequently experiment 
had to be discarded which showed in successive times of 
discrepancies which amounted only to 01 per cent, or even 
Such experiments would have been valid and unobjectionable ;f 
the conditions of experiment and the accuracy attainable had bee: ; 
of the order of those which prevail in the determination of absolute 
viscosity. 

(6) Constancy of Filling . — This difficulty was specially tested for, 
and found to be of no account. The variation of pressure produced 
by the maximum variation in six fillings by a pipette was onlv 
0'002 per cent. {Joe, at., p. 2011). Washburn and Williams aW 
arrive at 0'002 per cent, as the maximum error occasioned by & 
means. Bingham’s suggestion of an error of O'Ol cm. in the head 
of liquid would mean an error of filling of 0*11 gram, which i< 
far outside, the average error of a properly used pipette. 

(c) Constancy of Temperature . — With a Lowry spiral regulator, 
actuating a post-office relay through which runs the current lor a 
heating lamp, there is no difficulty in keeping a well-stirred bath 
constant to 0'01° for weeks at a time, and with care the variation; 
may be actually reduced to as little as O' 002°. The followin' 
points which the author has found to be essential for good tempera- 
ture regulation will perhaps be of use. to other observers. 

(1) The relay contacts and the platinum mercury contact atm 
top of the regulator must be kept quite clean by preventing 
sparking at these points. An entirely satisfactory method is to 
join up a condenser made of two aluminium plates immersed in 
tap-water across each spark-gap. The condenser used in the lamp 
circuit only becomes efficient after some time, usually a few hoiu>. 
but after that time no spark can be seen in a dark room with a 
voltage of 100. 

(2) Sticking of platinum and mercury must be avoided f 
keeping lh,e mercury surface moving. The best way to ww 
this is by attaching regulator and stirrer to the same stand. *• 
arrangement which keeps the mercury surface just trembling JK 
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ti japid action. A regulator works best when it makes and 
| ^ intact two or three times a second. 

' It i s advisable in using spiral regulators to cut a slit in the 
:i , j t he cork which carries the upper contact so as to enable 
^ ' t|1 v^ure inside the regulator to be always equal to the external 
‘ r .’ .‘ mv> Spiral regulators respond quite considerably to differences 
; . ■ ... ninl and external pressure, with the result that a regulator 
li-ch is quite dosed regulates at slightly different temperatures 
; f;'( rent barometric pressures. 

«j ;1< filiation is not quite so efficient, but the variations can 
(jU |te easily kept down to O' 01°. 

>n: hi:nMXE Jenkins Laboratory, 

.iK.srs Colled b, Oxford. 


i ( \\XIX. —A Series of Mixtures of Nitro-compounds 
mnl Amines, which are Coloured in the Liquid. 
Stole Only. 

By Charles Kenneth Tinkler. 

s,,me time ago in connexion with an investigation by the author 

to the cause of the colour of certain alkyl iodides of cyclic bases, 
uit* molecular weights of these substances, in diphenylamine 
;„iution, were determined by the cryoscopic method (T., 1909, 

95, 921). 

The view was then put forward that the colour of some of these 
uiManccs was due to polymerisation. From this investigation 
allowed the examination of certain other substances in diphenyl- 
.iiiiine solution. 

It was found that certain nitro compounds, when dissolved in 
'lii'lieiiylaimne. give strongly-coloured solutions, but that the colour 
c appeared completely on solidification , thus a mixture of 
; niloronitrobemsene and diphenylamine, which is colourless at 
ordinary temperature, assumes a reddish -yellow colour at some- 
wiiHt below body temperature, and loses this colour entirely when 
■•■“iled* 

Again, a mixture of ;?-nitrobenzaldehyde and diphenylamine 
a deep red colour at slightly above body temperature, 
I'-uinnnff to the colourless condition when the temperature falls. 

f " r t ';«* .[•-iiioiiKtr.'iiioti of Ihi* phenomenon of colour-- . bange th*- mixture is 
■ . -ijt v contained in a thin layer between two test-tuM placed one iti'ide 
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A large number of other nitre-compounds, such as o- ai]( j 
m-chloronitrobenzene, p-bromo- and iodo-nitrobenzenes, w . n ; lrf 
benzaldehyde, m-nitrobenzonitrile, p-nitrotoluene, m- and 
benzoic acids, etc., also show the phenomenon to varying 
Other amines, such as p-toluidine, tribenzylamine, or triphen^ 
amine, may be substituted for the diphenylarnine in some eases 
As is well known, mixtures of amines and nitro compounds, sin'. 
as trinitrobenzene and picryl chloride, often give rise to perman 
ently coloured compounds (Hepp, A?inalen, 1882, 215 , 344; g u ^ 
borough, T., 1901, 79 , 572; 1902, 81 , 507, etc.; Noelting ^ 
SomerholT, Jler., 1906, 39 , 76, and others), whilst other investi- 
gators have observed the production of coloured solutions bv 
solving amines in tet/anitromethane (Ostromisslensky, Btr. } l 9 i„ 
43 , 197; A. Werner, Her., 1909, 42 , 4324); thus diphenylamim 
and trinitrobenzene give a strongly-coloured compound, product, i 
by the combination of one molecule of amine and two of nitro- 
compound. No change in colour is produced on cooling thi? 
substance. 

It is of interest to note that an aromatic nitro-compound is my 
necessary for this phenomenon of colour change; thus on the 
addition of tetranitromethane to solid diphenyl amine a very dart 
brown coloration is produced, which is entirely removed when the 
mixture is cooled in ice and salt. After repeating this last experi- 
ment several times a permanent green coloration is produced, 
probably owiug to the decomposition of the nitro-compound. In 
the case of the- mixture of p-chloronitrobenzene and diphenylarnine, 
however, a tube filled with the mixture five years ago shows the 
phenomenon as well now as when first prepared. 

The temperature necessary to produce the colour in|any given 
mixture depends simply on the melting points of the constituent* 
of the mixture, or rather, as will be shown later, on the eutectic 
temperature of the mixture, and whenever colour is produced, 
part at least of the mixture is in the liquid state. The phenomenon 
depends on a change of state rather than on a change of tern 
perature. 

The action of solvents on the mixtures under review leads to the 
production of colour in very concentrated solution, but the colour 
is easily removed on dilution; thus a concentrated solution oi 
o-chloronitrobcnzcne and diphenylarnine in benzene rapidly become* 
colourless on dilution, more readily, however, on dilution with 
alcohol than with benzene. Again, on mixing dilute solution* 
of the nitro-compound and amine, no colour is produced Tins i> 
in agreement with the behaviour of some of the additive compound* 
of trinitrobenzene and amines which are decomposed by solvents 
(compare Sudbo rough, loc. cit.). 
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attempting to precipitate the coloured substance by the 
0 f water to a concentrated alcoholic solution of one of 
' U "i* : -lutes, a red substance is produced, and at first sight it 
, } ppear that a compound of nitro-derivative and amine was 
"7 j which existed in the solid state. On closer investigation, 
.7 v it is found that the colour is due to the fact that the 
xt'uv is supercooled, as when the mixture is completely solidi- 
", | 1V a aitation, the colour entirely disappears. A suitable 
. , ur p for the demonstration of this phenomenon is one of 
via mine containing about one-third of its weight of p-nitro- 

*uzal<iehyde. # 

On subjecting some of these mixtures to fractional distillation 
^ found, as would be expected, that the constituent of lower 
L ul , )0 int is present in excess in the first portion of the distil- 
1(1 all (i that the phenomenon of colour change is shown to a 
, n]iV s extent with each portion of the distillate. 

Attempted Explanation of the Phenomenon. 

In lookin'* for an explanation of the phenomenon of colour 
,i gn .. e on heating and cooling, it has to be borne in mind that 
I'rwu’iv-coloured compounds of amines and nitro-derivatives, such 
a: irinitrobonzene, previously referred to, are well known sub- 
|, it hmigh, as will be shown later, no evidence of compound- 
f.-vmaiioti has so far been obtained in the mixtures under review. 
A-d. the presence of a nitro- and amino-group in the same 
jp.oieoule often gives rise to intense colorations, as, for example, in 
(th* nitroanilines. 

Various formulae have been suggested for the compounds of 
iju? ami tnitro-derivative where such compounds have been 
listed, and, as in the case of the nitroanilines, a quinonoid 
■imitation lias been assigned to them by some investigators on 
•count of their colour. 

A quinonoid constitution, however, does not appear to be necee 
sir for the substances under review, since the aliphatic nitro- 
>!i;potiii'l, tetranitromethane, may be used as the nitro-compound 
i the mixture. Similarly, an aromatic amine is not necessary 
or the production of a colour with a nitro-compound. Many nitro- 
oiiipoiinds, such as di- and tri-nitrobenzenes, give strongly-coloured 
■elutions in liquid ammonia, and a red additive compound of 
iianionia and trinitrobenzene has previously been described 
.K'ftwtf hi, Hull. A cad. Sci. Cracow , 1908, 333). 

Finally, tetranitromethane and liquid ammonia give an orango- 
itiiow solution, which by its own evaporation produces a yellow 
old. and A. Werner (lot-, cit.) has previously observed that tetra- 
™™methaiie and trimethylaraine give a strongly-coloured solution. 



2174 


TINKLER : A SERIES Of MIXTURES OF 


III these cases, however, the possibility of the formation w - ; r 
coloured modification of nitroform has to be taken into a TOnint 
The change from colourless to coloured and vice versa m 
mixtures is doubtless due to some change in the configuration oi tj. 
nitro-group, as in the case of nitrogen peroxide, N/)„ anil ni tt0ff , 
dioxide, NO.,; in fact, the production of a white solid, by a. 
freezing of one of these coloured mixtures, shows a striking n,*,. 
blance to the production of a white solid by freezing the colon;,,; 
liquid nitrogen peroxide. 

The colour-change is also doubtless connected with the reside,.; 
affinity of the amine. 1’or just as tile strongly -coloured mr 
anilines give colourless solutions in concentrated hydrochloric acid, 
so the substitution of bromine, or chlorine for hydrogen in q, 
diphenylamine disturbs the distribution of the residual affinijy 
of the amine, and tetrachloro- and tetrabromo-diphenylamine j, 
not give these colour reactions with nitro-compounds. 

Baly, Tuck, and Jlarsdcn (T., 1910, 97, 571) point out that ir. 
the case of certain nitro-compounds, such as nitroquinol diinetifi 
ether, a-nitronaphthalene, and 4-nitro-o-xylene, an increase in 
residual affinity of the solvent causes a shift in the absorption tie; 
towards the red end of the spectrum. It is possible, there;,™, 
that, the phenomena observed when nitro-compounds are disso;v-e 
in diphenylamine is an extreme case of this process oi colour 
intensification. 

According to Hantzsch (Her.. 1912, 45, 35), it is necessary 
distinguish between three kinds of nitro-group attached to rote 

(1) The true nitro-group, :ON<q or :C-N<^, present in nitre 
compounds, such as nitromethane ; 

(2) the ,,n nitro-group, ICIN-OM or ICIN-O-OM, present in tb 

0 

salts of nitrocompounds; ^ 

and (3) the conjugated cmnilro-group, -UlN-ti-M or -f.N-ti-<.-h. 

0 

where the nitro-group is associated in the same molecule with an 
electronegative group X (NO,, NOII, CO..H, CN, etc.), to 
it is united by subsidiary valency through the metal, alkyl ' 
or hydrogen directly attached to the nitro-group. 

The absorption due to the first two types does not fall m w 
visible region of the spectrum, but the third type is cliaiaitii- 
by strong absorption, which extends into the visiole region o 

spectrum. . ulM j 0! 

It. is possible that the colour in some of the ms « l - ^ 
review might be due to a change in the configuration o ' ^ 
group similar to the formation of a conjugated acmi ro-g 
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.i g i.vjiutliesis would not explain the colours of mixtures containing 
o i : i I roinethane. In the case of this substance it is impossible 
...Hi,- an ordinary conjugated urmitro-group, as none of the 
nitro-iM'uups can be attaclied to carbon by a double bond. 

•pi;,, permanent colour production observed in solution with 
teir.utiu'ometliane and various substances Iiaving residual affinity, 
noticed by Ostromisslensky and also by A. Werner (lor. cit.'), 
. t,.ing investigated by Clarke, Macbeth, and Stewart by means 
iho spectrograph (P., 1913, 29, 161). Since it is probable that 
,j :e pcniifineiit colours produced in these cases are due to a cause 
omilar to that which produces the transient colours in the mixtures 
rcferrcrl to in the present paper, the question as to the cause of 
Vi; colour will again be dealt with in a later communication. At 
present it appears possible that t-hc attraction between the amine 
h,l tlu- mtro-group causes a distribution of residual affinity in the 
ltu .r. which approximates more or less to that in the dissociated 

,\ trm „!' nitrogen peroxide, 


rli'jsirii-ehevucal Investigations of the Mixtures. 

Various physico-cliemical investigations have been undertaken in 
. vdc-r to detect, if possible, (he formation of a compound between 
:!„■ nmiiie and nitro-derivative in these mixtures. 

The first method tried was the determination of melting-point 
curves for the mixtures, which is the usual method for the detec- 
tion of such combinations. In these mixtures, however, no evidence 
- ) any compound formation was obtained by this method. In the 
cases investigated all the curves obtained showed a eutectic, and 
\vsiv V shaped. No W-shaped curve was obtained. 

In order to obtain a W-shaped curve it would appear to be 
tKcfcsary that the compound should separate in the solid state, 
in; this is not the case in these mixtures, or they would remain 
'"inured on cooling or precipitation from solution. 

It was found in the course of these experiments that on heating 
tin a given mixture, as soon as the temperature reaches the eutectic 
temperature the colour begins to develop, that is, the colour is 
dependent, on the presence of liquid. It is also noticed that when 
■; mixture is completely liquefied it has developed its maximum 
fuiour. 

Hie melting-point, curve for mixtures of p chloronitrobenzene anil 
tl'phcnylaminc is shown in Fig. 1. The eutectic temperature of 
fust urc is 27®, and the eutectic mixture contains 42‘5 molecular 
pi-rceuiage of the nitro-derivative. On heating the various 
"ixiures ot these two substances the colour commences to develop 
11 - 1 ■ If, however, a mixture contains a very large percentage 



2176 


TINKLER : A SERIES OF MIXTURES OF 


of the nitro-derivative, the colour begins to develop at a slight 
lower temperature. 

Spectroscopic investigation, which has been limited to dilute 
solutions of mixtures containing aromatic nitro compounds, h a! 
far failed to throw any light oil the subject. No visible colour j 
produced by mixing dilute solutions of the constituents of , 
mixture, and the ultra-violet absorption produced by a certain 


I'm. 1. 



Moltahr prmMii'Jc </ y-eltlomnilnileiixM, 

McUifi'j-jmiil «m of malum »! il!phei>ylami,n nuA \i Mem illrdma*'- 

thickness of layer is identical with that produced by layers hall 
the thickness of the constituent solutions taken side by side, 
showing that in dilute solution the amine and nitro compound are 
without action on one another.* 


- 3 inn; this } ia [..■!• was written, it appears Horn some preliminary iuien^s tii 
with wry eon central eil s-liitioiis it is possible to .lelermiue spectroscol^.^- 
prupoitioiKS in which the MiUtamrs exert maximum effect, as to coloui pi 1 1 
on one another (compare Ostromis>k*nsky, Her., 1911, 44 , 2b8). 
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^ series of density determinations of the fused mixtures was 
Y nnkeHj both in the case of one of these mixtures showing the 

vi’Mionieuoii 


of colour change, and in the 


case 


of permanent 


nd formation. The diagram, Fig. 2, shows the results 


1*0 ifl pou'-~ , t 

1 „‘j ne( j In both cases very little deviation from a straight line 

1 Vi . ( ^ The determinations were carried out at 60° ard 130° 

\ ectively. The method employed was that of weighing a sphere 

' known volume in the mixture kept at the required temperature 

j t . meall « of a thermostat. 



Relative densities of mixtures of: 

I. Diphenyl amine and o -ckloranilroh mcne at. 60" — x — x — 

II. ,, ,, Irinitrohcnzcr.c at 130 3 ~ — • — 


Experiments were carried out to ascertain if any rise of teni- 
icrature occurred on mixing the fused constituents of the mixtures 
under review. In no case was a rise of more than O' 4° observed, 
even when 10 grams of one of the constituents were mixed with 
•’i grains of the other. This, however, does not afford evidence of 
non-compound formation, a3 in the case where a compound is 
formed in the solid state, for example, with diphenylamine and 
t rinit robenzene, on mixing 8 grams of the former with 2£ grams 
of the latter, both at 138°, a rise of only 0'4° was observed. 
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Viscosity measurements were made on mixtures of o-chloronj trt 
benzene and diphenylamine, but as will be seen from the diag rar( 
Fig. 3, no definite conclusion as to the formation of a compo^ 
can be drawn from this result. 

It is possible that none of these methods is sufficiently aceurat 
to detect the formation of a small amount of compound which mir! J 
give rise to the colour. Other physico-chemical determinating- 
remain to be carried out, but so far only from analogy to u 
compounds of amines and nitro-derivatives, which can be obtained 
in the solid stale, can it be said that when in the coloured condition 
the mixtures under review contain compounds of the two constitu- 



Molecular percent otjc of nitru-eovipoutifl. 


l'iic' 1 /.ificn in. absolute unite of mietur-s of tUphcnyUiminc and 
O-'.'A lo con (tr'ibcn uw ot 60°. 

ents These compounds, if formed, must, however, be very 
unstable, since the cohesion of one or both of the constituents in 
the solid state is sufficient to overcome the molecular attraction ni 
the one substance for the other. On the other hand, the present 
of the amine in the fused state may be sufficient to cause the 
uitro-com pound to assume a constitution, which gives rise to the 
colour, without any chemical combination taking place between 
the two substances. 

The investigation is being extended to mixtures of nitro-deny 
atives and phenols and nitro-derivatives and hydrocarbons, As 
well known, certain nitrophenols are coloured substances, and oilier 
give rise to coloured salts. Sudborough and Beard (T., 19U* ^9, 
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! ,, prepared a large series of coloured additive compounds 

m,.. derivatives, such as trinitrobenzene, and certain phenols. 
iu .d compounds of nitro-derivatives and hydrocarbons are also, 
well known. 

.. rt .,ji, of Hie nitrocompounds mentioned in this paper, cspcci- 
. . . llU ,iuitroinethane, when mixed with phenols, such as thymol 
. aiiaplilliol, and with certain hydrocarbons, such as naphthalene, 
-i nuivly coloured mixtures, from which the colour is entirely 
illliiV , d hv cooling in a freezing mixture. Similar phenomena are 
■ , djy.Mi bv certain mixtures of ketones and dipheuylamine ; thus 
„ , 1N tnre of anthraquinone and dipheuylamine develops an intense 
jfn i on heating, which is lost on solidification and precipita- 
.. „ i'iii!!t solution. 

pile investigation will therefore be extended to include these 
•iistancfs, and also to certain mixtures containing iodine Corn- 
ells. 

r „;. 1 'siv[-:i;sitv. Eiicbasiu.v, 

iil ll.M IN'.IIAM. 


Cl \\X.— Derivatives of o-Xykne. Part VI. 
o-Brorno-o-3-xyknol. 

By Arthur William Crossley. 

l‘K) (T., 83, 128) the present author, in conjunction with 
, Siiriir. showed that under certain conditions phosphorus penta- 
■muride act od on dimethyl dihydroresorcin to give a monobromoxyl- 
: i " ' ■ melting at 84°. At that time the only point definitely estab- 
about its constitution was that it gave tribromo-o-3-xylenol 
■: ti'O'-iUneut with bromine, and that it was therefore a monobromo- 
•o xylciioj. 

More recently this same bromoxylenol has been obtained by the 
i' iKit) of («) heat, ( b ) potassium hydroxide on dibromorlimethyl- 
v ’"liexenono (I), a substance the constitution of which has been 
('Me, 

Bl'Cy.^ yC U 

CBr 

(I.) 

de.iiiitely established (compare this vol., p. 989). There would 
taereiore appear to he only two possibilities (II and III) for the 
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constitution of lliis bromoxylenol, if it is accepted that, ( ] ur ; 
the rearrangement, the ketonic group of the hydroar™,..;'' 
substance becomes phenolic, and one of the methyl groups wanr C 
into position 2: 


CH, 

ch 3 

CH, 

| /X lCH 3 

t /X C!H 3 


k> 

He 1 jOH 
\/ 

I5l j . /Ill 

Hr 



III.) 

(III). 

(IV.) 


Of these two formula the latter appears to be the more probabV 
because, it has already been shown (compare this vol, p. 1297, p, , 
by the action of heat on dibromodimethylcycfohexenone (]' 
B-bromo-o-d-xylenol (IV) is formed; that is to say, it is the bronaj. 
atom in position 5 of dibromodimethylcyc/oliexenone which remain 
in the resulting bromoxylenol, and this is therefore in all p r(1 j. 
bility the bromine atom which would be found in the bromoxv]ci«y 
in question. The production of the two xylenols would arise iron 
the wandering in the one case of a methyl group from position i 
to position 2, and in the second case of a methyl group from 
position 1 to position 6 ; otherwise the rearrangement would lie a 
an entirely similar nature. 

In order to synthesise 5-bromo-o-3-xylenol, 3:5(4:6)-dinitn>v 
OH, C1I 3 CU a 

/ x ch 3 / x ch, /Vie, 

Noi /N0 2 NO, 1 . .NH, Nop, kill 


(V.) 


OH, 


(VI.) 


CH, 


(VII.) 


/ S CH 3 
N’H JX .OH 

(via.) 



(IX.) 


xylene (V) fT., 1909, 95 , 209) was converted into 5 nitro-o-3-xy]- 
idine (VI), as already described (T., 1911, 99 , 2351). In i* 
substance the aniino-group was replaced by hydroxyl, the result i;:? 
nitroxylenol (VII) reduced to 5-amino-o-3-xylenol (VIII), in which 
compound the amino-group was replaced by a bromine atom, giving 
rise to o-bromo-o-3-xylenol (IX), which was found to melt at N - 
and to be identical with the substance obtained by the action oi 
phosphorus pentahromide on dimetliyldihydroresorciu. 


Experimental. 

5-Nitro-o-3-xylidine (T., 1911, 99 , 2351), in quantities of off*® 
at one time, was suspended in 70 c.c. of 40 per cent, sulphuric aciQ 
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*,i ■ by the addition of the requisite amount of a 20 per 

f , . .-.j.bmi nitrite solution, at first at the temperature of the 
,k»u ry anl > afterwards at 50-60°. The whole was then poured 
. 12 " f.r. °f 40 P er cent - sulphuric acid and heated on a water- 
«=: uiiiil gas « no longer evolved. On cooling the oily mass, 
.; : ir first separated, solidified. It was extracted with ether, 
he t'lhere.'il solution washed with sodium hydroxide, the washings 
( i,ii:ii-il and allowed to stand, when the solid which separated was 
luri iid hr crystallisation from chloroform and then benzene: 

,1-212" gave 15 8 c.c. N 2 (moist) at 19° and 755 mm. N = 8'51. 

C a H 9 0 3 N requires N = 8'38 per cent. 

■jy.lrua-i-xyhnol, of which the yield of purified material is 

tii lit 65 70 per cent, of the theoretical, is insoluble in light 

uroleinu (b. p. 40—60°), very soluble in the acid in alcohol, 
ctior.e. or ethyl acetate, and crystallises from either chloroform 
i benzene in radiating clusters of small, orange-yellow needles, 
Billing at 109°. 

j Xitro-e-3-xylenol was reduced in quantities of 2 grams at one 
line by dissolving in 100 c.c. of absolute alcohol, heating on the 
rau-r-bath, and adding a saturated solution of sodium hypo- 
juiuhite (Grandmougin, Btr., 1906, 39, 2494). After the addition 
I! ..mer, the solution was made alkaline with ammonium hydroxide 
imi the alcohol evaporated. It is essential to get rid of the last 
pn'i-s oi alcohol, as otherwise the yield of material is very consider- 
lliiv diminished. The resulting solid was crystallised from benzene, 
ltd analysed: 

v' 1303 gave 12 0 c.c. N, (moist) at 20° and 760 mm. N"=10'53. 

C s II n ON requires N = 10'22 per cent. 

5-.1 miiiu-o-Z-xylenol is readily soluble in the cold in acetone, or 
il.ii acetate, readily soluble in alcohol or water on wanning, and 
lystallises from chloroform or benzene, in which solvents it is 
lot easily soluble, in aggregates of small, orange needles, melting 
it 179°. The yield is about 40 per cent, of the theoretical. 

Two grams of o-amino-o-3-xylenol dissolved in 20 c.c. of water 
id 6 grams of 40 per cent, hydrobromic acid were diazotised at 
mL lll e calculated quantity of a 20 per cent, solution of sodium 
tate, the whole poured into a solution of 1 gram of cuprous 
oimde in 5 c.c. of 40 per cent, hydrobromic acid, allowed to 
asd " jr one hour, and then steam distilled. The solid, which 
over with the steam, was purified by crystallisation from 
-it petroleum (b. p. 40 — 60°) and the bromine determined : 

'-'1101 gave 0-1031 AgBr. Br=39<3. 

CJI,OBr require* Br = 39'80 per cent. 

7 E 


v «u cm. 
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b-Broma-o-3-.rylenol is readily soluble in potassium hydros 
solution, alcohol, benzene, acetone, or chloroform, is insolu^ •* 
sodium carbonate solution, and crystallises from light petrol ** 
(b. p. 40 — 60°) in radiating clusters of long, white, gJiste^ 
needles, melting at 84°. The yield is only about 45 — 50 po r Cf J 
of the calculated on the aminoxylenol used, and undoubtedly ^ 
easiest method for the preparation of this bromoxylenol in 
quantities is from hydroaromatic substances as will be descriW 
in a later communication. 

The benzoyl derivative, prepared in the usual manner, is readilr 
soluble in the cold in acetone, ethyl acetate, benzene, or cli] orf 
form, and crystallises from alcohol in colourless, transparer.* 
rhombic plates, melting at 98° : 

0*1188 gave 0’0743 AgBr. Br = 26’61. 

C ]5 H 13 OoBr requires Br = 26‘23 per cent. 

The o -nitrobenzoyl derivative, obtained in the ordinary \y aVi » 
soluble in the cold in chloroform, ethyl acetate, acetone, or benzene 
and crystallises from alcohol in radiating clusters of thin, glisten, 
ing, transparent needles, melting at 128°: 

02982 gave 10*6 c.c. N 2 (moist) at 20° and 759 mm. N =4 06. 
C J5 H 12 0 4 NBr requires N-4’00 per cent. 

Research Laboratories, Pharmaceutical Society, 

17, Bloomsbujiy Square, W.C. 

CCXXX1. — l-Epicamphor (1 -P-Camphor), 

By Julios Bredt and William IIenri Perkin, jim. 

The hydrocarbon from which camphor and its many derivative 
may be said to be directly derived is earaphane (Asclian, ik, 
CH 2 -CH — CH 2 /3 
j CMe 2 
UH 2 *CMe — CH 2 a 
Camp] iane. 

1900, 33, 1009), and it is clear that this hydrocarbon must yield 
two different keto-derivatives by the substitution, on the one hand, 
of the a-, and on the other of the j3-CH 2 group by CO. namely, 
the following: 

CH 2 *CH — CH 2 — CO 

j CMo 2 and CMe 2 

CHg’C.Vle — CO OHj-CMe— CH, 

Camphor or a- camphor. Epicamphor or 0 - camphor- 
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It is well known that Bredt (Her., 1893, 26, 3047; Annalen, 
jv;,;, 292, 33) originally suggested that the first of these formula; 
|l!U jt probably represents the constitution of camphor, and the 
corrert'iess of this view has been abundantly proved by the great 
or experimental evidence which has accumulated, especially 
during the last few y ears - 

The Other possible isomeride — epicamphor — must be a substance 
the importance of which, at all events from the chemical point of 
vie w, call hardly be less than that of camphor itself, and indeed 
the study oi the reactions and decompositions of epicamphor might 
be expected to afford clues to the constitution and relationship of 
some of the more complex derivatives of camphor which can hardly 
be obtained, or at least not so readily, from the study of camphor 
itself. _ _ 

It is indeed obvious that the study of epicamphor, and especially 
the careful comparison of the properties of its derivatives with those 
of the corresponding derivatives of camphor, is a problem so attrac- 
tive that it is not surprising to find evidence that repeated efforts 
have been made from time to time by different investigators to 
devise some process for the preparation of epicamphor, but, until 
recently, without success. In 1900, Duden and Macintyre 
[Ah/mUh, 313, 59) attempted to solve the problem by starting 
wilt h'jnitrosocamphor, which they first reduced to aminocamphor 
and then to aminohorueol : 


C s Hn< 


CIN'OH 

CO 


C a H u <g‘ NH ’ 


c 8 h u < 


ch-hh 2 

CH-OH 1 


they proposed then to remove water from the latter substance in 
order to obtain 7-aminobornylene, from which, by the action of 
nitrous acid, f-epicamphor should result : 




.Cli-NHj 


X-NII 


CH'OH 


< vi u <n (i *. c b h u <v 


,c° 

■CH„ 


It was, however, not found possible to remove water directly 
from aminohorueol, and this base was therefore treated with phos- 
phorus pentachloride, when it yielded a-chhsro-jS-aminocamphane, 
* substance which might be expected to yield aminobornylene by 
i elimination of hydrogen chloride: 

^CH-NH, . „„ n-NIL 




CHC1 


c ^<8h 


Elimination of hydrogen chloride did actually take place when 
. 1 croamino-compound was distilled with aqueous sodium 
xide, but the base (camphenamine) which was produced is 
-^aminobornylene since, in place of epicamphor, it yields a 
'rtance having the properties of an unsaturated tertiary alcohol 


7 E i 
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(isocamphor) when it is treated with nitrous acid. It is tlier e J 0I , 
clear that intramolecular change must have taken place, probah> 
during the elimination of hydrogen chloride from chloroaminj 
campkane. 

At a somewhat later date (Compt. rend., 1905, 141 , 69 ') 
and Blanc attempted to obtain epicamphor by a process similar 
to that which they had employed with success in the case of 
camphor itself. When camphoric anhydride is reduced by sodium 
amalgam it yields a campholide, and this reacts with potassium 
cyanide to form an additive product, which, on hydrolysis, i s 
converted into homocamphoric acid, and camphor is obtained b; 
the distillation of the calcium or lead salt of this acid: 


C t H 


< C0 >0 

*Nxr 


-d*- CJl 




< cir / co 7 u 

t -s tl n\cO.,K 


6 14S -C0 


Haller and Blanc now prepared jS-campholide from methyl 
hydrogen camphorate by conversion into the acid chloride and 
subsequent reduction with sodium and alcohol: 


r> w /CO s Me 


c 3 h 14 <; 


C0 2 Me 

COC1 



This substance should yield epicamphor by a process similar to 
that by which camphor had been obtained, hut, unfortunate!;, 
all attempts to bring about combination between 0-campholide and 
potassium cyanide were unsuccessful. An investigation which is 
of special importance in connexion with the present communica- 
tion was published by Wagner in 1903 ( Chem . Zdt., 27, 271; 
compare Ber., 1903, 36 , 4602), since he there describes the prepay 
tion and derivatives of a substance which he claims to be epi- 
camphor (0-camphor). Wagner subjected bornylene to the action 
of acetic acid and sulphuric acid, and thus converted it, by the 
well known Bertram and Walbaum process ( 7 . pr. Chem., 1894, 
[ii], 49, 1), into a substance which he considered was the acetyl 
derivative of 0-borneol: 


T JJH 
C s H ’ 4 <CH 

Boruvkne. 




,ch-oco*ch 3 

I 

CH, 


0-13ornyl acetate. 


This substance distilled at 229 — 230°/755 mm., and gave, ob 
hydrolysis, the corresponding borneol (m. p. 203 204°), an > J 
oxidising this with permanganate, a ketone was obtained ^uc 
distilled at 207-208°, melted at 160 — 161°, and this W 
assumed to be j8-camphor. He also prepared the oxime 
119 — 119*5°) and the semicarbazone (m. p. 201 202°). 
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Tjie investigation of f-epicamphor, described in the present 
,,ir.mnni«tio n > shows, however, that the properties of this sub- 
nance are in reality quite different from those of the substance 

obtained by Wagner. 

/.Epicauiphor melts at 183-5—184°, distils at 212°, yields an 
jjime melting at 103—104° and a semicarbazone melting at 
23S 9 , a “d ^ e P"borneol melts at 182°. 

" On the other hand, camphor melts at 179°, distils at 207°, yields 
, ;1 oxime melting at 119° and a semicarbazone melting at 
vlo— 218°, and borneol melts at 203°. 

The researches of Bredt (Annalen, 1909, 366, 52) have shown 
■onclusively that the hydrocarbon employed by Wagner in his 
experiments could not have been pure boruylene, but must have 
lff n a mixture of bornylene and campliene or cyclene.* 

There can therefore be little doubt that the ketone obtained by 
Wagner consisted largely of impure camphor, and this view is 
.oriie out by some of the physical properties which he ascribed 
: o his product and its derivatives. In order to obtain further 
vidence on this point, Bredt and Hilbing (.7. pr, Chem., 1911, [ii], 
34. 783) investigated the addition of acetic acid to pure bornylene, 
and obtained a large yield (86 per cent.) of an ester distilling 
it 103 — 104°/14 mm., but this was not a single substance, since 
.1 yielded on hydrolysis a mixture of horneols melting at 175—178°, 
which eould not be separated by fractional crystallisation, and the 
inly substance that could he obtained by the oxidation of this 
mixture was camphor. 

Before proceeding to a description of the methods by which 
'-eriicarnphor may now be obtained, some of the processes which 
were tried without success may be briefly mentioned. In the first 
place, rf-bornylene-3-carboxylic acid was reduced to camphan-3- 
rarboxylic acid (p. 2198); the amide of this was prepared, and 
submitted to the Hofmann reaction with the object of obtaining 
flbornylamine, from which, by the action of nitrous acid, 6-borneol 

’ Tsehugaev (Anmkn, 1912, 388, 280) considers that the by-product obtained 
lurin; the preparation of bornylene by the decomposition of methyl bornyl xanthato, 

■ .H-O'CSsJTr, consists of cyclene, 

! CMe, j 

ch 2 -ch— ch.. 

It is remarkable that this hydrocarbon, which is so stable to permanganate that it 
purified by oxidising ^ m i xtnre with bornylene with permanganate until 
W '-TOtoearbon is destroyed (compare Henderson and Caw, T., 1912, 101, 
Stou be oxidised by hydrogen peroxide more readily than bornylene. 
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(epiborneol) should result, and he converted, by oxidation, 
epicainpbor : 


Wh< 


,C-CO,H 
li 2 — 

CH 

„ ,CH-NH, 

c » h »<ch. 


„ Ay n'V 

' C 8 H l( <l 


a.4T ! v 


CH-OH 

° 8H »<ch, 


C,H U <Y 


CO 

ch; 


Experiment showed that a basic substance is actually obtains} 
in this way, and this reacted with nitrous acid, but the product 
proved to be a mixture of borneols ,and attempts to separate these 
have, so far, been unsuccessful. d-Bornylene-3-carboxylic acid itse'j 
was next converted into the amide in the hope that, by the careful 
application of the Hofmann reaction, this might yield the jS-amino- 
hornvlene which Duden and Macintyre (loc. cit.) had endeavoured 
to prepare, since this substance would doubtless react with nitrous 
acid to yield epieamphor : 


C 8 H 14 <" 


.C-CONH, 
n 2 

CH 




.C'NH, 
1 1 2 
CH 


o 8 h ]( < 


9° 

ch; 


These various interactions resulted in the formation of a small 
quantity of a neutral substance, which was quite homogeneous, 
melted at 135°, and was evidently a ketone, since it reacted readily 
with phenylhydrazine. Examination showed, however, that it 
contained halogen, and it is probable that this substance ns 
bromoepicamphor (p. 2210), which melts at the same temperature, 
Many other processes, which seemed likely to lead to the formation 
of epieamphor, were also investigated, but it is unnecessary to 
discuss these here. The first published account of the preparation 
of /-epieamphor is contained in a notice by F. R. Lankshcar and 
W. H. Perkin, jun. (P., 1911, 27, 167), in which it is shown that 
this substance may be obtained from <7-camphane-3-carboxylic 1 and 
by the following process. The chloride of this acid is treated with 
bromine, the product poured into alcohol, and the bromo-cster thus 
obtained digested with potassium acetate in acetic acid solution. 
After hydrolysis with alcoholic potassium hydroxide, the crude 
ct-hydroxycamphanc-3-carboxylic acid is oxidised by lead peroxi <*• 


* In order that the letters «- and S- may he reserved in the usual 
indicating the position of substituents in relation to the carhoxyl firo«b 
following scheme of nomenclature for the camphane- and bornylene- carboxylic u 


has been adopted : 

vCH'OOjH 

c s H uv 

x ch 2 

Camphane- 
3-carboxylic acid. 


/CK 2 

^8^14\ ■ 

X CH*C0*1I 

Camphanp- 
2 -carboxylic acid. 


C 9 H 


“\ctl 



Bornylene- 
3-carboxylie acid 


Bnrnylent- 

2-carboiylie acui 
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1 „>nnai!i;anat«, or chromic acid, when Z-epicamphor is obtained 
-ccording to the scheme: 


,CH-C0 2 H GBr-COn 

^ ° sII|,< ch 2 -^c s h 14 < 
C(0H)-C0 2 H CO 

C * H "<CH a ■ 


C(0Ac)-C0 2 H 

CH, 


The first specimens of Z-epicamphor, obtained in this way, were 
loo small to allow of purification by means of the eemicarbazone or 
l,v rccrystallisation, and the melting point given (about 165°) was 
lint of the crude product. Subsequently, considerable quantities 
,30 crams) were prepared by this process, and the purified sub- 
si, vice then melted at 178—182°, had a D —57 9, and yielded an 
oxime melting at 103° and a semicarbazone melting at 236°. 
While these researches were in progress, Bredt and his co-workers 
had also succeeded in preparing Z-epicamphor by a different 
method, and a preliminary account of this investigation appeared 
i„ the same year (Chem. Zeit., 1911, 35, 765). The process which 
these investigators employed was the conversion of d-bornylene- 
5 -rarboxyIic acid, through the acid chloride, into the hydrazide, 
which, when subjected to the Curtins method, yielded the azide, 
and from this, by boiling with hydrochloric acid, Z-epicamphor 
was obtained : 






» c - h '4T - «4, 


Since epicamphor had been obtained simultaneously in the 
laboratories at Aachen and Manchester, it was thought that the 
best plan would be to join forces ; this was done, and the present 
publication is the result of that arrangement. Of the two 
processes just indicated for the preparation of Z-epicamphor, the 
azide method is much to be preferred, because it not only gives 
much better yields, but also a purer product. It has this serious 
drawback, however, that there is always danger of explosion during 
ih: formation and extraction of the azide, and the process can 
therefore only he carried out safely with comparatively email 
quantities of material. For these reasons a large number of 
experiments were made with the object of devising a more satis- 
fwtory process for the preparation of epicamphor than either of 
use mentioned above, and, after many failures, this was ulti- 

»mely accomplished with the aid of dbornyhne-Z-hydnxamic 
arid, 


Tins acid is produced almost 


quantitatively when methyl 
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(f-bornylene-3-carboxylate is treated with hydroxylamine ( . r 
presence of sodium methoxide (compare Lossen, Anrwlen } 
175, 313; 178, 213; Thiele and Pickard, Annalen, I S 3 9 ^ 
189) ; it is a crystalline substance, and is remarkable for the es „ 
with which it is converted into f-epicamphor under a varietv j 
conditions. When a small quantity of the acid is heated alon« i 
decomposes just above its melting point (136°), with almost espV 
Bive violence and development of much heat ; ammonia, and stesj 
are liberated, and epicamphor is formed. The principal p tr „),„ 
of the decomposition is, however, a pale yellow, transparent resir 
which may be distilled, and this, in contact with hydrochloric abj 
and subsequent distillation in steam, gives a large yield 0 ! 
epicamphor. 

The explanation of this curious decomposition is probably the 
following: Bornylene-3-hydroxamic acid on heating loses water 
the product undergoes molecular rearrangement, and the relloi 
volatile resin is bornylene 3-rsocyanate. The water produced "durire 
this process decomposes some of the isocyanate., with formation oi 
epicamphor and ammonia, and the remainder is decomposed in the 
same direction by the subsequent treatment with hydrochloric acid 
and distillation in steam : 


x-c(oh):n-oh „ tt ,c-n:c:o 

c * n »<tiu CfII “<Cll 

Boniylene-3*hydroxamic acid. Bornylene 3-isocyanate. 


Bornylcnc-3-carhamic acid. 


PbU„<A, 


t V f 1 t< ( y : 


The sodium salt of d-bornylenehydroxamic acid also decomposes 
with considerable violence at as low a temperature as 105°, and tie 
product, on treatment with hydrochloric acid, yields ^-epicamphor. 
and, again, the aqueous solution of the sodium salt gradually 
clouds when it is boiled, owing to the separation of epicamphor. 
These pyrogen ctic decompositions, owing to their violence, are not 
suitable as methods of preparation of epicamphor, hut the 
discovery that the acetyl and benzoyl derivatives of rf-bornylene- 
hydroxamic acid, which decompose in a similar manner, do so more 
quietly, led ultimately to the working out of a valuable method 
for the preparation of epicamphor, which consists in hringm? 
about the intramolecular change mentioned above, with the aid of 
toluene-p-aulphonyl chloride and several hundred grams o 
^-epicamphor have been made in this way (compare p. 2206b 
This method of preparation gives a good yield of /-epicamp o., 
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j l5 great advantage over the azide process (p. 2187) lies in 
, : f; . ; that it proceeds without the risk of explosion, and may 
th-rrierr be carried out with comparatively large quantities of 


,V:i it' methods for obtaining /-epicamphor which are at present 
nfjjhblf have d-bornylene-3-carboxylic acid for their starting 
point, and not on ty is tile preparation of this acid a long and 
tedious process, but its subsequent conversion into epicamphor 
involve- a complicated series of reactions, and thus, with ordinary 
laboratory apparatus, several months are required in order to 
prepare two or three hundred grams of epicamphor. 

It is therefore to be hoped that the further experiments on 
which we are at present engaged will lead to the discovery of a 
simpler method for the preparation of this important substance. 


Companion of the Properties of 1 -Epicamphor with those, of 
d-Camphor. 


/■Epicamphor has an odour very similar to, but yet distinct 
item, that- of camphor, it melts at 182°, distils at 213°, and is 
lnorotatory, the value for a D in benzene being —58-21°; epi- 
Minplioroxime melts at 103—104°, and has a D +100-5°; epicam- 
pliorsemica rbazone melts at 237 — 238°; on oxidation, epicamphor 
vi-hls (/-camphoric acid. 

nuphor melts at 177 — 178°, distils at 207°, and has 
a. - 30 - 1 ° in benzene; the oxime melts at 119°, and has o„ -56'0°, 
ar.il die semicarbazone melts at 247 — 248°.* When /-epicamphor 
is treated, in ethereal solution, with fsoamyl nitrite and sodamide, 
!! yields the two stereoisomeric isonitroso-l-cpicamphon, 




"GIN -OR’ 

tw o-moditlcation melts at 16S — 170° and has a D — 201-9°, and 
the ^-modification melts at 138 — 140°, and has a D -183-5°, and 
cl these the latter is the unstable form, since it is converted into 
the former by melting or boiling with water. These two fsonitroso- 
kpieamphors have also recently been prepared by Forster and 
Spinner by another process (T., 1912, 101 , 1348), and correspond 


with the two 


/sonitrosocamphors, C 8 H„<) 


CIK-OH 

CO 


which melt at 


- and 114°, and have respectively a D +196'6 0 and 


T i? .- """Kt.azone 0 f eam phor w „ fj rs t prepared by Ticmann (S«r„ 1895, 28, 

■ ■ W in -tatcl piaf it. melts at 236 — 238°, aud this is usually given as the actual 
^ - 1 - I'O.ii,. Rimini (GazzaPa, 1900, 30, 603) pointed out, however, that the true 
di't' f/ Jr ^ j;om ] ,os ^ n S point is 245% and we have prepared this substance iu 
n.tvs an-1 also find that it melts and decomposes at 245^ or 247 — 24S° (corn.) 
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+ 172'9°, and in this case also the higher melting isomeride i st j ( 
stable form, since it is readily formed from the isomeride of ] os „ 
melting point by the action of heat. The a- and j3-modific at j 0|! . 
of isrinitroso-Z-epicamphor both yield camphorquinone on treating 
with formaldehyde and hydrochloric acid, and are converted ii+ 
the imide of (-/-camphoric acid by heating with sulphuric acid 
and these are reactions which arc also shown by the isonitrcs,. 


camphors. 

Reduction with zinc dust and sodium hydroxide converts k 0 p 
a and fl-Konitroso-Z-epieamphor into the same amino-lepicamd,,, 
CO 

CsHii<A h . nii , which melts at 168—170°, has, in benzene, 
o n +15°, and is a substance which crystallises well, and is con. 
paratively stable, whereas aminocamphor, \ me]^ 


at 226 — 228°, and is a waxy substance, which readily undergoes 
change (compare Duden and Pritzkow, Annalen, 1899, 307,209), 
Z-Epicamphor is readily reduced when sodium is dissolved in it 
boiling alcoholic solution, with the formation of l-epibonn! { 


c 8 h u < 


CH'OII 

cn„ 


, a crystalline substance, which melts at 181— 182, 


and yields a phenylurethane melting at 82°. It is remark* 
that epiborneol has no rotation, but it. is not really an inactive 
substance, as is shown by the fact that, when it is converted h; 
loss of water into the hydrocarbon, the substance which results :■ 


f-bornylene, with the rotation a D — 18’45°. 

For the purpose of the elimination of water, Z-epiborneol nr 
converted, by the action of sodium and then of carbon disulphide, 
into Z-epibornyl xanthate, and then, by treatment with methyl 
iodide, into methyl Z-epibornyl xanthate, which, on distillation, i< 
decomposed with elimination of methyl mercaptan and carbonyl 
sulphide, and formation of Z bornylene (method of Tsehugaev): 


CA 4 < 


CH-OH 

CH, 


c 8 n ]4 <, 


,CH’0-CS,Na 

i 2 

CH 2 

CH’O’CS.Me 


CH, 


+ MeSH+COS. 


The /-bornylene, produced in this way, melted at 114°, and M, 
in solution in toluene, a D — 18‘4o°; it yielded c?-camplioric arid on 
oxidation, and was evidently identical with the Z-bornylene *!>><• 
Bredt (Annalen-, 1909, 366, 46) had previously obtained by 1 ® 

decomposition of sodium j3-bromodihydrobornylenecarboxylate . 

boiling with water: 
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OFT 

c s H "<ik + 

,, r. j>co,h 

C 8 H «<U h - + C0 2 + 2NaBr. 

] v.i:: the experiments on the reduction of f-epica-mphor with 
i, limn ami alcohol we have endeavoured to determine whether, 
.jjde; /-cpiborneol, a 6econd isomeride ( epiisoborneol ) is produced, 
iJ. although the melting points of different specimens varied 
j 2 ]itly and seemed to indicate that such a substance might he 
■-.Piit, if this is the case, it must be present in small quantity, 
, ( i ivc have not been able to isolate it. Bertram and Wahlbaum 
jir.Clid"; 1894, [ii], 49 , 12; compare Wallach, Annnlen, 1885, 
30. 225; have shown that the product of the reduction of 
camphor with sodium and alcohol contains, besides rf-borneol, 
■wetimes as much as 20 per cent, of f-fsoborneol. 

.'-Borncol melts at 208°, has o D + 38'39 3 , and, like f-epiborneol, 
fill- 1-bornylene when it is converted into the methyl xanthate , > 
!il this is distilled. WsoBorneoI, obtained from d-camphor by 
■dnrtion, melts a-t 212°, and has a D -33°. 
li (lie formulas of camphor and epicamphor are compared it is 

CHj.CII — CH 2 CH 2 -CH — CO 

CMe 2 and CMe 2 

CHj-CMe CO OHj-CMe — CH 2 

Camphor. Epicamphor. 

once evident that, apart from the relative positions of the 
irhony] and methylene groups, the most striking difference is that 
iroi the linkings of the carbonyl group is attached to the tertiary 
CMc group in the case of camphor, whereas, in epicamphor, it 
attached to the secondary >CH group, and it was therefore to 
: expected that the carbonyl group of epicamphor might show 
tMfr reactivity than that in camphor. It is well known that 
■ r f!oes not combine with hydrogen cyanide, hut we wero 
irpreed to find that, in spite of the presence of the >CH , CO-CH„- 
rwp in epicamphor, this substance is also not capable of yielding 
" , lve P r °duct with hydrogen cyanide, at all events, under 
pourable conditions described on p. 2210. This is the more 
markable since I.apworth and Chapman (T., 1901, 79 , 378) have 
> C0 srorrp in camphorquinone combines quite 
Pydrogen cyanide; again, Manasse (Ber., 1897, 30, 
a-> MS shown that camphorquinone may be reduced by zinc dust 
ondV ' C at ' d ’ wllereas e P ; ™mpbor is unchanged under the same 
1S ’ and tliese results seem to indicate that any difference 


CH'CO,Na 

(’-'•u^CHBr 
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in the relative reactivity of the carbonyl groups in camph w . 
epicamphor is, at the most, only a slight one. 

Another consideration connected with the difference ; n 
constitutional formulae of camphor and epicamphor is the ^ 
bility that the presence of the >CH group adjacent to 
carbonyl group in epicamphor and its absence in camphor 
well lead to a difference in the constitution of the substitute 
derivatives, and that, for example, whilst bromocamplio, !E j 
camphorcarboxylic acid contain the groupings -CHBr-CO- uj 
-CH(C0 2 H)-C0-, the corresponding derivatives of epicimpt.r., 
might have the following constitutions : 

CHj-CBr — CO CHj-CtCOjHJ'CO 

CMe 2 and CMe 2 

CHj’CMe — Cff 2 CH.yClJe- CH S 


The sodium salt of Cepieamphorearboxylic acid is produced 
when a boiling ethereal solution of f-epicamphor is treated witi 
carbon dioxide in the presence of sodium, hut it is more readih 
obtained and in much better yield when the solution of epicamphor 
in benzene is boiled with sodamide and a stream of carbon dioxide 
passed (p. 2214). The free acid melts at 120—122°, and is w 
similar in properties to tf-camphorcarboxylic acid (m, p 
125 — 126°), since both acids are decomposed somewhat above their! 
melting points into carbon dioxide and epicamphor or camphor 
respectively. Epicamphorcarboxylic acid gives a green coloratk 
when ferric chloride is added to its alcoholic solution (camphor- 
carboxylic acid gives a blue in similar circumstances), and it tiers 
fore is clear that it must contain the grouping >CH'CO ; H, and 
CO 

its formula must be ^ ( ^ . and not that suggested 

above as a possible alternative. When this acid is treated rah 
bromine at the ordinary temperature, it yields bromo-f-epicamplor. 
carboxylic acid (m. p. 145°) and, as this acid gives no colors® 
with ferric chloride, its constitution must be that represented b; 


CO 

the formula C|iH,4 <CBr-(X),H‘ 

Now this acid is decomposed when it is heated a few degree* 
above its melting point with elimination of carbon dioxide and 
formation of a bromo-/-epicamphor, which melts at 13G“, t* 5 
a D — 86’6° (bromocamphor melts at 76° and has a D -f 140 °^ and 

the constitution of this substance must evidently he CyJ, 4 <CfMV 


a view which is" confirmed by the fact that it yields ^-camphoric 
acid when it is oxidised by dilute nitric acid. This same brom 
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icurnkor- h° wever , 2S a ^ s0 obtained by the direct bromination 
['■pkainplior (p- 3210), and it follows, therefore, that hydrogen 
[ the >*-112 group, and not of the J)CH group, is substituted 
un ,,r the conversion of epicamphor into epicamphorcarboxylic 
t id ami tiroinoepicainphor. 


Hi 1 - r'ii ■ :■ rntolcnrbo xy 1 1 c Acids, l-Bornyhne-2-carboxylic Acid, 
\.(juu phane.-2-carboxylic Acid, and the Conversion o) 1 -Epi- 
cninphor into d -Camphor. 


Poser, it' X 885 ( Ber ., 18, 3114), first called attention to the 
jet that camphorcarboxylic acid, although it is a /3-kctonic acid, 
iiiiiot be reduced by sodium amalgam, and showed that reduction 
K s not even take place under the conditions which so readily 
oiivcrt camphor into borneol, namely, when the acid or its ester 
j treated with sodium and alcohol. These observations were con- 
need by Bredt (Anrmlen, 1906, 348, 200; 1909, 366, 1), who 
hoovered, however, that camphorcarboxylic acid may be reduced 
lecirolytically, using potassium amalgam as the cathode, and that 
l then yields two acids, namely, cis-borneolcarboxylic acid (m. p. 
.01—102°) and cis-trans-borneolcarboxylio acid (m. p. 171°), 

rtereas lour isomeric acids of the formula ' are 

. CH.-OH 


heoreiically possible. 

Owing to the difference in constitution between epicamphorcarb- 
isyiic acid and camphorcarboxylic acid (compare p. 2192), it 
eemed possible that the former might exhibit less resistance to 
■educing agents than the latter, and experiment showed that 
^camphorcarboxylic acid is actually reduced when the solution 
>i its sodium salt is boiled with sodium amalgam, but the process 
s very slow and incomplete. 

When, however, 1-epicamphorcarboxylic acid was reduced electro- 
Ivtirally under the same conditions as camphorcarboxylic acid, it 
fas more readily reduced than the latter, and yielded a product 
Irom which, by fractional crystallisation from light petroleum, 

nr wpibomeolcarboxylic acids, c s H n<^ n . C0 R , were separ- 

Ited namely, A (m. p. 125°, a D +2-36°), B (m. p. 143—145°, 
"’■'If I- C (m- P- 173°, o c +15-18°), and D (m. p. 237°, 
2 )■ When a mixture of these acids is dehydrated with 
’ hie results Of analysis indicate that this ismneride or high melting point (D) 
be .i }>inacone acid of the formula 


C(OH) (OHJC— 

C « H t <\ 1 >C,H U , 

■cu-co 2 h coji-ch/ 

■"S tniprolialth- in view of the fact that it dissolves almost as readily in 
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acetyl chloride and the product distilled, \-l>ornylene-2-curh f 

CH JJ ' 

acid, C 8 H 14 <^Jd nr . is obtained, which melts at U50 , 

a D — 95'7°, and is very similar to rf'bornylene-3-carboxvlic a,.-- 

p*r*o h - 

(, s tr n<U (I * ■ > ( m - P- 112 °> “n +149-5°), in its properties. 


\-Camphane-2-carboxylic acid, C s H h < Cq ii ! c0 is obtained i, 

quantitative yield when Z-bornylene-2-carboxylie acid is redni-tr 
by hydrogen in the presence of palladium and gum arable 
pare p. 2219); it melts at 78— 80°, has a D .-37'8°, and do*. 

resembles <Z-camphane 3-carboxylic acid, 2 11 , ^ 

melts at 90—91°, and is produced bv the reduction of d-borny]®, 
3-carboxylie acid under the same conditions (p. 2198). 

Epieamphane-2-carboxylic acid had already been prepared V, 
Houben and Jvesselkaul ( Ber 1902, 35, 3696) from pinene hydro 
chloride by conversion into the magnesium derivative aud subse- 
quent decomposition by carbon dioxide and water: 


CHj-CH — CH.j CH 2 -CH — CHj 

CMe 2 | — + CMe 2 j — >• 

OH.-CMe — CHC’l 0H a -CJl«— CU*MgCl 

CHj’CH — CHj 
| CMe 2 

UHj-Clle— CH'COjH 

and these investigators state that the free acid crystallises and 
distils at 156°/ 12 mm, Zelinsky (Ber., 1902, 35 , 4417; compare 
J. Russ. Fhys. Chem. Soc., 1902, 34 , 646) prepared the same 
acid (called by him “ camphanccarboxylic acid ”) from bonxeol by 
converting it into bornyl iodide, and then acting on this with 
magnesium and carbon dioxide, and he states that it melts at 
69 — 71°, At a later date, Houben (Ber., 1905, 38 , 3799) again 
prepared the acid (hydropinenecarboxylic acid) from pinene hydro- 
chloride, and describes it as a crystalline substance, melting at 
72 — 74° and distilling at 153°/ 13 mm. 

Methyl Z-bornylene-2-carboxylate reacts readily with hydroxy;- 
amine in the presence of sodium methoxide, with the formation 
of \-hornyhne-%hydroxamic acid, a syrup which, on heating, decom- 
poses vigorously, and yields steam, ammonia, some camphor, and 
a pale yellow, resinous substance. The latter, which doubt I w 
consists of bornylene 2-isocyanate, gives a large yield of d-cainplwr 
so! veins as the other isomerides. and that an acid of this kind has not been olu' * 
amoug the products of tnc reduction of cainphorcar boxy lie acid. 
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it is mixed with hydrochloric acid and distilled 
jnd the wliole process, which may be represented thus: 
CH 

CsH] 4 <c-c(oh):n-oh 

I i o rn y I cne-2-hydroxam ic acid. 


0 8 H 14 <h H 

8 “^C-N.'CO 


Bornylene 2- isocyanate. 

•c:nh 


steam, 


Camphor. 

s exactly similar to the formation of /-epicamphor from 
: liornyleiie-3-hydroxamic acid under the same conditions. Lastly 
he shove intramolecular change was brought about by treating 
hr sodium salt of f-bornylene-2-bydroxamic acid with toluene-® 
alphonyl chloride (compare p. 2221). and, after decomposing with 
y.irocliloric acid, the product was distilled in steam, when a 
uiiijiaratjvcly large yield of (/-camphor was obtained. The 
camphor resulting from these two experiments melted at 176° 
ad, in ethyl acetate solution, « u +47'7°, and yielded an oxime 
idling at H 9 °> whereas ordinary (7-camplior melts at 178°, has 
,-lj’OS and camphoroxime melts at 119°. 

The conversion of /-bornylene-2 carboxylic acid into ./-camphor 
nnpletes the interesting cycle, (/-camphor ~ /-epicamphor, and the 
■hole scheme may be clearly represented thus : 


(/-Camphor 


/ 

■Carnphorcarboxylic acid 
Borneolcarboxylic acid 
Bonivlene-3-carboxylic acid 
Biiriiylfiie-3-hydroxamic acid 


K 

\ 

/-Bornyleiie-2-hydroxamic acid 
/-Bornylene- 2-carboxy lie acid 
7-Epiborneolcarboxylic acid 
/-Epieamphorcarboxylic acid 



/-Epicamphor 


“qxumn of some Physiological Properties of d-Camphor and 
\-Epi camphor. 

He following experiments, which deal with the comparative 
non 0 camphor and epicamphor on the beat of the heart in a 
1cIIow1u b the administration of chloral, were carried out by 
^ r t er VeId “ and Dr. P. Leyden in the laboratories 
iff 6 ' edlz ’ tvhnik der Akadcmie fur prakt. Mediz. in Diissel- 

T " f adnilms tr a tion of a drop of a 5 per cent, oil solution of 
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camphor doubled the beat of the heart from thirteen to twe^ r 
six, and the heart curve tracing was unusually regular; the 
experiment with epicamphor showed no appreciable action. \y^ 
a 10 per cent, oil solution of camphor was employed, it was f 0UC( j 
that three drops increased the beat from seven to twenty.^ 
and that the beat then became very constant, and the curve 
tracing was again remarkably regular. # The same quantity 0 * 
epicamphor increased the beat slowly from six to twelve, and then 
a gradual decrease was observed and the beat became very irre*»ulai 

The administration of three drops of a 20 per cent, oil solution 
of camphor increased the beat from six to eighteen ; then a decrc*« 
to eleven occurred, and the well-known poisonous action of camphor 
became evident. 

In a similar experiment with epicamphor the beat was increased 
from six to twenty-seven, but rapidly decreased to thirteen in 
minutes. A subsequent administration had no further effect, 
and the curve, which at first was very regular, became weaker. 

These results show that favourable action of epicamphor on the 
beat of the heart does not become apparent until the solui;- 
administered is about four times stronger than that which proikn-i 
the same effect in the case of camphor. A further series of n\»r, 
ments has, moreover, clearly shown that, even at this concentra- 
tion, epicamphor has not the same favourable action as camphor 
because the effect soon disappears, whereas in the case of camphor 
(provided that it is absolutely pure) the action induced persist* 
for a much longer time. The action of camphor is toxic at the 
concentration necessary for favourable action in the case of 
epicamphor. 


We are at present engaged in a further investigation of the 
properties and derivatives of epicamphor, and hope shortly to 
publish an account of the results of these experiments. 


Experimental.* 

d-Bornylene-S-carboxylic Acid and its Derivatives. 

The preparation of bornylene-3-carboxylic acid from camphor- 
carboxylic acid by electrolytic reduction to the isomeric borneot- 

* Wilhelm Hilbing and Joseph Regout assisted Prof. Bredt in Aachen, the 
in the preparation of epicamphor by the bornylenecarboxylic acid azide ^ 
in converting it into the oxime, semiearbazone, and into epicamphorcarhoxpii’ 
by the sodium, carbon dioxide, process, and also in preparing several domain^ 
bornylenecarboxylic acid, such as the ester, acid chloiide and amide. llle “*;* 
prepared most of the epiborneol employed in this research, and connate •' 1U) 
bornylene by the Tschugaev xanthate method. , 

Mr. F. R. Lankshear assisted Prof. Perkin by preparing much ol ih® 
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rnrbosylie acids and subsequent elimination of water, has already 
L ... described by Bredt and his co-worters (Annalen 1906 348 
; . 366. 1). ’ 

The acid employed in the present research was purified by distil- 
lation either alone or in a current of steam or by recrystallisation 
Ir.-m acetone, from which it separates in large, colourless crystals- 
t incite at 112-113°, distils at 156 — 157<>/13 mm, and yields an 
nihvJride, which melts at 96—97° and distils at 236°/21 mm. 

The Yttrium salt, (C 10 Hj^CO 2 )2Ba,4H 2 O, was prepared by dis- 
i, Icing the acid in pure barium hydroxide, and, after removing 
;fce cccc'c of the latter by carbon dioxide and concentrating the 
urate, the salt separated in needles. For analysis it was recrystal- 
[-c i iron! water, and then exposed to the air for several days* 

■'-■736. on drying at 120°, lost 00360 H 2 0 and gave 01112 
BaS0 4 . H 2 0 = 13-2; Ba=24’2. 

l i’. : Il : .0,) s Ba,4H*O requires H 2 0=12'7 and Ba=24'2 per cent. 
The ac"l chloride, CpjH^-COCl, may be prepared by adding the 
loci (21 grams) to phosphorus pentachioride covered witli light 
cve - '..cl (100 c.c., b. p. 35 60°), and after the vigorous decom- 
piiion has subsided, the whole heated on the steam-bath for two 
Ur;, the light petroleum distilled off, aud the residue fraetion- 
ited under diminished pressure. 

This chloride may be prepared even more conveniently by warm- 
ing equal weights of the acid and thionyl chloride; as soon as the 
reaction is complete, the product is distilled, when an almost 
)iiS!iiit.ative yield of the pure chloride is obtained. 

liornyljne-3-carboxyl chloride distils at 120— 121°/19 mm., and 
s a comparatively stable substance, which fumes only slightly in 
;i.f air : 

"2000 gave 0-1811 AgCI. Cl= 17 3. 

CjiH 15 OC1 requires Cl = 17'8 per cent. 

In; odd amide , C 10 IIj 5 'CO*NH 2 . — This substance may be pre- 
Jurvi irom the anhydride by heating with concentrated aqueous 
i'tmoma at 100°, when a clear solution is obtained, from which the 
crystallises on cooling. A specimen was also prepared by 
paiuJK adding the acid chloride to concentrated aqueous 
immoma, the whole being well cooled and stirred during the 

med Manchester for the preparation of epicamplior and by 

- plnng the absorption spectra of epicamphnr and its derivatives. Valuable 
^-.iii also rendered by Messrs. Reginald Furness and Harold Goodwin, not 
, . ■ 1 it pa-pa rati an of bornyleneearboxvlic acid, but also ill working out tile 
I ll " , " llll « , io" of epiramphor by the bornylcnthydroxaniic acid process, of 

c l ,icam P h »o-'arlioxylic acid by the sodaraide-carbon dioxide 

- -- ana ol the conversion of epicamplior iuto camphor. 
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operation. The amide is best crystallised from dilute am^ 
from which it at first frequently separates as a milky precipe? 
but on rubbing or the addition of a crystal, crystallisation 
sets in. It melts at 119 — 122°, and yields a crystalline h v °? 
chloride when its solution in light petroleum is saturated 
hydrogen chloride, but this is unstable, and decomposes on keepj Qe 
0*2367 gave 16 c.c. N 2 at 18° and 752 mm. N=8*0, 
CjjH^ON requires N = 7*8 per cent. 


The methyl ester, C lu H 15 'C0 2 Me. — The esters of bornylone-^^ 
oxylic acid must not be prepared by the act-ion of the acid chloric 
on the alcohols or by saturating the alcoholic solutions of \\' t 
acid with hydrogen chloride, because the esters obtained in 
cases, although they distil constantly, invariably contain chlorine 
The large quantities of the methyl ester used in this research 
prepared as follows : The pure acid (10 grams), dissolved in mtthv 1 
alcohol (50 grams) and sulphuric acid (5 grams), was left fo r 
twenty-four hours, and then heated on the steam-batli for two 
hours. After diluting with water, the ester was extracted wfo 
ether, washed with water and dilute sodium carbonate, dried and 
distilled. 

Under these conditions, esterification is practically complete, and 
the methyl ester distils at 158°/ 100 mm.: 

0*1112 gave 0*3021 C0 2 and 0*0941 II 2 0. C = 73*9; H^9 i. 

C 12 H 18 0 2 requires C = 74*2; H=9*4 per cent, 

1*6464, made up to 20 c.c. in ethyl acetate, gave a„ -f 100*5°. 

The ethyl ester, prepared in a similar manner, distils at 115 : / 
12 mm. or 168°/ 100 mm.: 

0*1211 gave 0*3330 C0 2 and 0*1079 H 2 0. C = 74*9; H-9*9. 

GflHjflOo requires C = 75*0; H = 9’6 per cent. 


d-Cam ph u/ie-Z-carbn x yli c A cid. 

Camphane-3-carboxylic acid was first prepared by Bredt 
(Annalen, 1909, 366, 60) from </-borny]ene-3 carboxyIic acid by 
conversion into j3-bromohydrobornylene-3-carboxylic acid (Bbromo- 
caniphane-3-carboxylie acid) and subsequent reduction by potassium 
amalgam : 

OH 2 -CH — C-CO s H CHj-CH — CH-C0 2 H OH s -CH— CH-C0.H 
| Cile 2 ► j CMe 2 | -> [ CMs, ! 

t'Hj-CMe — OH CH 2 -CMe — CHBr CH,-CMr-CH, 

A more direct and convenient process is the redaction of 
bornylenecarboxylic acid by hydrogen in the presence of palladium 
and gum arable under the conditions recommended by Skita (&■■■ 
1909, 42 , 1630), 
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Pure hornylene-3-carboxylic acid (10 grams) dissolved in methyl 
alcohol was mixed with 5 c.c. of a 20 per cent, gum arabie solution 
ud O '. gram of palladium chloride; 150 c.c. of hot water was then 
added, and tbe wbo16 placed in a long, narrow cylinder, and 
hvdrogeo passed for several hours. The product was rendered 
alkaline by sodium carbonate, the methyl alcohol and most of the 
water distilled off, the solution filtered, acidified, and the crude 
Miiipliiinecai boxylic acid, which separated as a crystalline mass, 
rdlffiwi and distilled in steam. The acid, which was not quite 
liable to permanganate, was dissolved in sodium carbonate, mixed 
villi powdered ice, and left in contact with excess of permanganate 
for half an h°«r; the permanganate was then destroyed by sulphur 
dioxide, and the filtrate from the manganese precipitate concen- 
trated and acidified. Finally, the camphane-3-carboxylic acid was 
r , crystallised from dilute acetic acid, from which it separated as a 
voluminous mass of thin plates, and melted at 90 92° ; 

!i |h72 gave 0-2847 COj and 0 095 1 H,0. 0=72 4; Ii-9 'J 
C„IIiA squires C = 72 a; 11 = 9-9 per cent. 


of d-Cam.phane-3-carboxylic Acid into l-Epicamphnr. 

This process, which is discussed on p. 2186, may be carried out 
under the following conditions: <7-Camphane-3-carboxyIic acid 
V grams) is mixed with phosphorus pentachloride (22 grams) in 
1 fast fitted with a ground-in air-tube, heated on the steam- 
Mtli until decomposition is complete, and, after cooling, bromine 
|1- rrmns) is added, and the whole transferred to a pressure-tube 
uid gradually heated iti^a water-batli for several hours. The 
iiodiu-t, which is almost free from bromine, is poured into alcohol, 
‘"'l- alt<r remaining for twenty-four hours, water is added and 
lw lire mo-ester extracted with ether. 

I he ethereal solution is thoroughly washed with water, carefully 
Ined, evaporated, and the residue mixed in a reflux apparatus with 
acetlc acid ( 50 c - c -) and anhydrous potassium acetate 
? riuns ) illld heated in the oil-bath to boiling for forty-five 
mutes, when potassium bromide separates in quantity and there 
s some darkening. 

The product is diluted with water, extracted with ether, the 

wen solution washed well, evaporated, and left during twenty- 

»«h!ucohol * S ° 1Uti0, ‘ ° f P ° taSsium ^droxide (25 grams) in 

-Ifter licrtmg for three hours on the steam-bath, the methyl 
, st . , r ™° Ved b y CTa poration, the residue then acidified and 
"hi ctIler > when, oil evaporation, crude a-hydroxy- 

7 V 2 
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camphane-3-carboxylic acid remains as a pale brown syrup atif] 
/-epicamphor was obtained from this in three different ways : 

I. By Oxidation with Permanganate. — The syrupy acid (a g raffi . 
was dissolved in a slight excess of dilute potassium hydros^ 
gradually mixed with permanganate (1*5 grams), and the ud-V 
heated on the steam-bath until oxidation was complete. ^ 
acidifying with sulphuric acid, the same quantity of permanganj* 
was again added, and the whole distilled in a current of 
when a semi-solid mass passed over, which consisted of a mixtu-- 
of epicamphor and bornylene-3-carboxylic acid. The distillate ^ 
made alkaline with dilute potassium hydroxide, extracted 
ether, the ethereal solution dried, and the ether removed bv 
careful distillation with a column, when a buttery mass resulted 
(0*7 gram), which in contact with porous porcelain became quite 
dry and melted at 165° (compare Laukshear and Perkin, P.. ](|jj 
27, 166), and, on treatment with hydroxylamine hydrochloride and 
sodium acetate, yielded /-epicamphoroxime melting at l(j* 

(p. 2208 ). 

Subsequently, a larger quantity of Z-epicamphor (30 grams) r* 
prepared by this process, and purified by conversion into the semi- 
carbazone (p. 2209); it then melted at 178 — 182°, and yielded the 
following results on analysis : 

0-1071 gave 0-3089 C0 2 and 0-1034 H 2 0. C = 78 7; H = 10*7. 

C 10 H 16 O requires C = 70*0 ; H = 10 o per cent. 

II. By Oxidation with Chromic Acid. — In this experiment crude 
hydroxycamphanecarboxylic acid (3 grams), dissolved in a little 
water, was gradually mixed with an aqueous solution of chromic 
acid (1 grant), care being taken that the temperature did noi m 
above 35°. 

When the product was heated in a steam distillation apparatus, 
carbon dioxide was eliminated, and an oil passed over which had 
the pungent odour of epicamphor, and on cooling became a butter- 
like mass. 

This was collected and left in contact with porous porcelain uutii 
dry; it then melted at about 165 — 167°, and was proved to consist 
of epicamphor by conversion into the oxime (m. p. 102°) and the 
semicarbazone (in. p. 235 — 237°). 

III. By Oxidation with Lead Peroxide. — In this experiment the 
crude hydroxycamphanecarboxylic acid (7 grams) was mixed with 
water (5 c.c.) and acetic acid (100 c.c.) ; precipitated lead peroxide 
(20 grams) was then added, and, after boiling for ten minutes in a 
reflux apparatus, during which carbon dioxide was evolved, t « 
whole was distilled in steam, when epicamphor distilled as a buttery 
mass, and a further email quantity was obtained by adding raoTe 
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p.d peroxide and continuing the distillation. The distillate was 
extracted with ether, the ethereal solution shaken with sodium 
carbonate, which removed a considerable quantity of bornylene-3- 
ejrboxytfc acid, dried, and evaporated, when crude epicamphor 
(3 ertunf was obtained, which, in contact with porous porcelain, 
became quite hard, and was identified as before by conversion into 
the oxime (in. p- 103°) and semicarbazone (m. p. 235 237°) 


y, eviration of \-Bpieamphor from d-Bornylene-3-carboxylic Acid 
by the A tide. Method of Gurtius. 

It is remarkable that the bornylene-3-carboxyIic hydrazide 
CJI.oCO'XH-NH,, necessary for this process is a substance which 
is very difficult to obtain except under certain very definite condi- 
tion?. 

f,i the first experiments, bornyleneearboxylic ester was treated 
with hydrazine hydrate in the usual manner (Curtius, J. pr Chem 
1$!U. fiij, 50, 275) in or without the presence of alcohol in the 
roll and at. the boiling temperature, but in no case was the normal 
hydrazide obtained, and the only crystalline product which could 
be isolated was always the diboniylene-3-carboxylic hydrazide 
f..H„ , CO , NH , NH , OO'C 10 H l5 , a description of which is given 
below. The action of the acid chloride on hydrazine hydrate was 
rest investigated in the hope that the equation : 
l\ Hjj'COCl + 2N.,H|,H„0 = C ]0 H l ,,-CO-NH-NH o + N„H 4 ,HC1 + H„0 
nizlit be realised, but, except when the unusual conditions described 
biioiv were employed, the result was always a negative one. 

Thus, for example, when bornylenecarboxyl chloride was rubbed 
in a mortar with excess of hydrazine hydrate, a rather vigorous 
reaction set in with considerable development of heat, and this was 
checked by keeping the containing vessel in a freezing mixture. 
Alter an hour tile product was mixed with water, the solid collected, 
***** ' nth water and dilute sodium carbonate, and then crystal- 
bed lrom benzene or dilute alcohol, from which it separated' as a 
fastening mass of needles, which became soft at 218° and melted 
at about 224° : 

"■1326 .gave 0 3623 CO, and 01083 H.O. C=74'd; H=9’0. 

11 126 101 c.c. N 2 at 17° and 745 mm. N=8'2 

C^OX requires C=74'2; H-30; N=7'8 per cent. 

JMl-jonn/le// c-3-carhoxyhc hydrazide . , 

C 10 H 15 *CO-NH-NII*CO-C 10 H ]5j 

re«rkailv n !f w’ 6 “u Water ’ ^ ^ 80 “ a !“h„l, is a 
posed when ! “bstance, sm ce it is only very slowly decom- 

chl 0r i c acid ' lg6Sted Wltt alcohollc Potassium hydroxide or hydro- 
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Ultimately, normal d-bornylene-3-carboxylic hydrazide, 
CjoH.i'CO-NH-NHj, 

was obtained, in almost quantitative yield, by adding an alr 0 ] 1(l i; 
solution of hydrazine hydrate to an ethereal solution of the 1 . 
chloride under the following conditions: The pure acid dilori^ 
(20 grams), dissolved in dry ether (150 grams) and cooled to re 
is gradually added from a jacketed funnel containing a freed,,' 
mixture to a solution of hydrazine hydrate (15 grams) in a [ ro |, r j 
which must be cooled below 0°. The liquid soon becomes milb 
and needle-shaped crystals of hydrazine hydrochloride form on , 
sides of the vessel. After several hours, the clear solution 
decanted from this salt and evaporated under diminished pressure 
when a syrupy residue is obtained, which readily crystallises, and 
this mass is left for some days over concentrated sulphuric acid to 
remove the remainder of the alcohol. The white mass (19 , 5 gra,,,,, 
is almost pure, and may be recrystallised from benzene or a mixture 
of benzene and light petroleum, from which it separates in needles; 

0'1944 gave 25'9 c.c. N» at 16'5° and 738 mm. N = 14'9. 

C„H 18 ONo requires 3\ r -14'4 per cent, 

d-Bomylene-3-carboiylk hydrazide melts at 109 — 110°, and is 
readily soluble in alcohol, but sparingly so in ether or cold water; 
it dissolves readily in dilute hydrochloric acid, and is reprecipitated 
on the addition of sodium carbonate. The hydrochloride , whirl: 
was required for the preparation of the azide, was obtained bv 
dissolving the hydrazide (20 grams) in alcohol (25 grams) and 
adding a solution of alcoholic hydrogen chloride saturated at 0 : 
(60 grams), when the hydrochloride separated at once. After 
remaining for two hours in ice-watcr, the crystalline precipitate ra 
collected, washed with a little alcoholic hydrogen chloride, and left 
over solid potassium hydroxide in a vacuum desiccator for two 
days : 

0 2210 gave O' 1380 AgCl. Cl = 15'4. 

C n H ]S ON„,HCl requires Cl = 15 38 per cent. 

This hydrochloride melts and decomposes at 202°, and may l* 
recrystallised either from water or alcohol, or best from a mixture 
of both. In a series of experiments the yields of the hydrazide and 
its hydrochloride from bornylenecarboxylic acid were the following: 

One hundred grams of bornylenecarboxylic acid gave 103 grans 
of acid chloride (94 per cent.) ; this yielded 95 grams of hydrazide 
(94 per cent.), and from this, 103 grams of hydrochloride (9- p er 
cent.) were obtained, or, the yield of hydrazide hydrochloride frem 
100 grams of bornylenecarboxylic acid is 80'6 per cent, of , J 
theoretically possible. 
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Cninirsion of d-Bornylene-3-carboxylic Hydrazide into 
\-Epicamyhor. 

This experiment, which, owing to the well-known explosive nature 
' t ,f the azides, must be very carefully made and with small quanti- 
ties of material, has been repeatedly carried out without accident 
under the following conditions: The hydrochloride of the hydrazide 
,l.i crams) dissolved in water (200 c.c.) is covered with a layer of 
ether 1,100 c.c.), and the whole cooled in ice and salt. Sodium 
nitrite (31 grams) dissolved in a little water is then gradually 
added drop by drop, the temperature being maintained at 0° during 
,he whole operation. 

The addition of the nitrite produces a milkiness in the aqueous 
solution, but, by shaking, the oily azide passes into the ether, and 
it the end of the operation a few drops of dilute hydrochloric acid 
are added ill order to ensure that nitrons acid is present in slight 
lire ethereal solution is separated, the aqueous layer 
extracted once with ether, and the combined extracts washed with 
ice-water, dried rapidly over calcium chloride, and mixed with 
alcohol (100 c.c,). 

The ether is now removed on the steam-bath, and the alcoholic 
solution boiled in a reflux apparatus for two hours, and, after the 
a/ohol has been distilled off under diminished pressure, a yellow 
syrup remains, which doubtless consists of the corresponding 

urethane. 

This is dissolved in concentrated hydrochloric acid, and, after a 
lew minutes, the solution is mixed with ice-water, when epicamphor 
separates in white docks, and is best purified by distillation in 
steam, during which operation the bulk of the epicamphor, together 
with some bornylenecarboxylic acid, crystallises in the condenser. 
The whole is dissolved in ether, the bornylenecarboxylic acid care- 
iully removed by repeated shaking with sodium carbonate, the 
ethereal solution dried, the ether slowly distilled off,* and the 
(rude epicamphor left exposed to air with constant stirring until 
the residual ether has evaporated, and then placed in contact with 
porous porcelain, or the epicamphor may be directly distilled. 

The yield of this nearly pure f-epicamphor is 5'5 grams. 

i-Hornyhne-3-hydroxamic A cid, 

-liter a. long series of comparative experiments the best condi- 
t ' n- to: the preparation of this acid — a process which is also the 
, E _ 1 J' ““‘I'hor is appreciably volatile with ellier, an.l therefore the ether distilled 
>nuraoT” 5Uril ' 1SSUllSt ' aII<!eWaS at * r *y* carefully kept and used for subsequent 
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first step in the preparation of epicamphor (p. 2206) — appear ^ 
the following.* Hydroxylamine hydrochloride (15 grains) 
solved in hot methyl alcohol (100 c.c.), and, after cooli ^ 
mixed with a solution of sodium (4'6 grains) in methyl a’ccj'i 
(60 c.c.). Methyl bornylene-3-carboxylate (39' 2 grams) j s ^ J ‘ 
added, together with a solution of sodium (5 grams) in Dlcl ^ 
alcohol (60 c.c.). After remaining over night in a cool p) ; 
during which crystals of the sodium salt of bornylene-3>hvdroxaJ 
acid (see below) frequently separate, the whole is heated ip ■ 
thermostat at 50° for two days. The product (A) is rendered ;/ 
acid by the addition of acetic acid, and mixed with excess of a ^ 
centrated solution of copper acetate, when a pale green, volumino •« 
precipitate separates, which is collected, washed with water, drain-d 
on porous porcelain, and then dried at 60°. The powdered <a ! t 
covered with ether, saturated with hydrogen sulphide, at firq f 
the cold and then at the boiling point; the filtrate and etb* 
washings of the copper sulphide are evaporated, and the svrupr 
residue left over sulphuric acid in a vacuum desiccator untiP* 
crystallises, which it quickly does if it is rubbed from time to 
time. The nearly solid mass is left in contact with porous porcelam 
until free from oily impurity, and the colourless residue recrvstsl 
Used from benzene, from which it separates as a voluminous ma«s 
of colourless, microscopic, hexagonal plates: 

0T243 gave 0*3077 C(X and 0*0954 H 2 0. C = 67'5; H=8'5. 

0*1334 gave 8'5 c.c. No at 16° and 761 mm. N-7*4. 

C n H ]; 0 2 N requires 67*7; TT=8*7; N = 7*2 per cent. 

d-Bornylene,-3-hydro, ramie acid melts at . 136°, and is Teadiiv 
soluble in alcohol, ether, or hot benzene, sparingly so in cold 
benzene, light petroleum, or cold water, but it dissolves readiiv 
in hot water. The aqueous solution gives, on the addition of ferric 
chloride, an intense claret coloration. The sodium, salt, obtained as 
described above, crystallises from methyl alcohol, in which it i? 
comparatively sparingly soluble in the cold, in glistening prisn.s, 
which become opaque on exposure to the air, and the air-dry 
substance loses approximately 14*6 per cent, over phosphoric oxide 
under diminished pressure. When the salt is heated in the water- 
oven, it gradually decomposes, and swells up into threads, and, ii 
heated in a capillary tube, the salt decomposes suddenly at about 
105° and gives a white sublimate, which melts to a syrup at aboui 
110°. If the experiment is carried out in a test-tube with about 
0*1 gram of the salt, and the product of the decomposition b 

* This process is modelled on the preparation of phenylprofdonyllnJrcxa- 1 " 
acid (hvdroeinnamylhydroxaime acid), recommended by Thiele and lid' 11 ' 
(Annalen, 1899, 309, 197). 
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With hydrochloric acid, diluted with water, and boiled 
e; :cain?- ior 11131115 wltb tlle steam, and crystallises on the cold part 
(lie tube. Boiling with water also slowly decomposes the sodium 
U. with the formation of epicamphor. When sulphuric acid is 
id k‘t! to the dry salt an almost explosive decomposition occurs and 
i white sublimate is formed. The sodium salt is very readily 
.Outlie in water, and yields, on the addition of hydrochloric acid 
,!i immediate crystalline precipitate of the pure hydroxamic acid 
n- Bornylenehydroxamic acid dissolves 

TSilually in twice its weight of pure acetic anhydride in the cold 
mi. utter remaining for twenty-four hours, the product, on decom- 
osition with water, yields a crystalline mass, which separates from 
c! aeac in hard prisms. 

A =t ill "i° re convenient method of preparing this acetyl derivative 
; lo moisten the sodium salt with acetic anhydride, and, after a 
r , t hours, to add water and purify (he product by crystallisation 

tom benzene: 

0 'lloT gave 0-3493 CO., and 01038 H,,0. C=65'4; H=-7’9 
"■1569 ., 8'3 c.c. No at 15° and 758 mm. N = 6d. 

Ci S U,A N requires 0=65 8; H = 8 0; N = 5'9 per cent. 

.In ijlh'inujleM-Z-hydroxamic odd melts at 115—116°, and is 
.■’■'lily soluble in alcohol, ether, chloroform, or hot benzene, but it 
comparatively sparingly soluble in cold benzene. It ’is very 
minriy soluble in cold light petroleum, but separates well from 
toilln ? soIveBt ( b - P- 70-80°) in microscopic prisms. When 
>> acetyl derivative is heated, it begins to decompose, with evolu- 
on of gas, at about 140° ; decomposition is rapid at 150° and at 
i.iifr temperatures an oil distils which, when boiled with hydro- 
Jor:c * d4 > >' ieIds epicamphor. When the solution of the sodium 
oi bornvleiiehydroxamic acid was shaken with a slight excess 
benzoyl chloride and a little sodium hydroxide, a thick gum was 
roaueed, which, after extraction with ether and thoroughly wash- 
crystallised The substance separated from a mixture 'of 
acne and light petroleum in colourless crusts, melted at about 
■ >-. and was doubtless the benzoyl derivative of the hydroxamic 


, ' 1 * L S» w 8-4 c.c. N„ at 18-6° and 761 mm. N-4'9. 

C ]? H ;i 0 3 N requires N=4’7 per cent., 

''■'i d^bhation this benzoyl derivative gives a pungent 

leh F when bolIed *>«> dilute hydrochloric Lid 
' I - liie odour of epicamphor. 
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The Formation and Preparation of 1 -Epicamplior fn m 
d-Bornylene-3-hydroxamic Acid. 

I. Formation of \-E fncamphor by the Action of 

(I Momylene-3-hydrommic Acid. — In studying this curious 4 et( J 
position bornylenehydroxamic acid (5 grams) was gradually ! lP ^ 
in a sulphuric acid bath until it just commenced to melt, when . 
ous decomposition set in, a pale yellow resin was formed. 
tho same time ammonia was eliminated, and a strong od 51It . 
epicamplior also became apparent. The product was shaken »j t { 
hydrochloric acid, and, after remaining for fifteen minutes, WJtf[ 
was added, when a brown syrup separated, which soon becaij, 
semi-solid. The whole was now distilled in steam, which carried 
over epicamplior and left only a small, brown, resinous residue ■ 
the distillate was extracted with ether, the ethereal solution shaken 
with sodium carbonate,* dried, and evaporated, when 3 gram s 0 | 
crude epicamphor remained, and, after contact with porous p orct , 
lain and without further purification, had a D -48'1°. For i)* 
purpose of complete identification, the substance was converted imo 
the oxime (m. p. 103°) and semicarbazone (m. p. 236 — 238°), 

II, Prcjxcration of I -Epicamphor from d-Bornylcne-Z-kydnnmt 
Acid by the Agency of Tohtene-p-tulphonijl Chloride . — This procss, 
which has boen employed for the preparation of more tin 
400 grams of epicamphor, is, in its first stage, carried out much 
in the way already described in the case of the preparation 
of bnrnylene-3-hydroxamic acid (p. 2204), except that epicamphor 
appears to be produced in larger yield when a considerable excess 
of hydroxylamiue and sodium methoxide is used. Hydroxylamme 
hydrochloride (21 grams), dissolved in methyl alcohol (150 c.c.), is 
mixed with methyl bornylene-3-carboxylate (40 grams), sodin 
(14 grams), dissolved in methyl alcohol (180 c.c.), is then gradnallt 
added, the temperature being kept below 20° during this opera- 
tion. After remaining for twenty-four hours, the product is 
heated in a thermostat at 50° for two days, cooled, mixed with 
powdered ice, and then toluene-p-sulphonyl chloride (65 giw 
added, and the whole vigorously shaken in a bottle on the machine 
for twelve hours continuously. 

It is most important that the decomposition of the sodium salt of 
the hydroxamic acid by the sulphonyl chloride should be as cot) 
plete as possible, and the shaking must therefore be very thoroug h 
and as some heat is developed during the first two hours, « re i=> 
taken to cool the bottle and release the pressure from time to 
time. 

* On acidifying the sodium carbonate extract, 0'8 grain of crude horn. 

3' -carboxylic acid separated and melted at 106—107 . 
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Tin' product is mixed rnth water, and extracted twice with 
ter- tl>e ethereal solution is washed and evaporated, and the 
site »''«* l tw “ volllmes hydrochloric acid and well 
..ten burins half an hour; water is then added, and the whole 
stilled in steam, when crude epicamphor mixed with bornylene- 
rliosylie aeid passes over as a semi-solid mass, which frequently 
■xks the condenser. Ether is distilled down the condenser the 
nillutf extracted with ether, and the ethereal solution evapor 
f(i: the residue i» warmed with methyl-alcoholic potassium 
•iroxide (10 grams KOH) for an hour, water is then added and 
* epicamphor, which separates as a solid, extracted with ether 
c ethereal solution is washed very thoroughly, dried and evapor- 
■’il. "hen a *)’™P remains, which, when stirred in a current of 
, becomes nearly solid. After contact with porous porce- 
j. the epicamphor, which remains as a colourless solid is suffi- 
ntly pure for all ordinary purposes. The porous porcelain from 
ceral such operations is extracted with ether in a Soxhlet 
raratus, the extract evaporated and distilled under 100 mm. 
ossure. and, in this way, a considerable additional quantity of 
re epicamphor is obtained. J 

The alkaline aqueous solution is evaporated until free from ether 
,i methyl alcohol, acidified, and the nearly pure bornylene-3-carb 
arkl "' hich “Pirates is collected, washed, dried on porous 
rcelain, and employed in a subsequent operation. 

The yields obtained in this preparation vary in a manner which 
)• difficult to explain, but, if the operation is successful the 
u!t should be about as follows: 

Epicamphor, obtained directly ,, 

„ recovered from plates by distiliatinn 5 g,amS ' 

Recovered branylenecarboxylic acid q $ ” 

The yield of epicamphor, allowing for the recovered bornylene- 
teyhe acd, i. therefore nearly 76 per cent, of that theoretically 
'I '' ) ma . y be f ur fher purified by conversion into the semi- 

} and SUbSeqUent -g— 1>™ by means of 

1 -’115 gave fi'6151 CO, and 0'2062 H.,0. C=78'2- H-10-7 
5,J ” °'b693 CO, „ 0-1876 H,0. C = 78-6; H=10-e' 

C w H 16 0 requires C=79 0; H^lO -0 per cent. 

th t crude ft P !cam phor by distillation 

liilatior hqU,<l remainin g the steam 

'■ ' ' S eneral 'y deposits colourless crystals on keeping 
r] t.n.es in considerable quantity. P g ’ 

M!e ''™ C0llec,ted a,ui ^crystallised from dilute hydrochloric 
* See footnote, j». 2203. 
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acid, from which the substance separated in glistening pUff, . 
ing at 135 — 137°. On investigation this substance was recag^- 
as toluene-p sulphonamide, CH 3 -C 6 H 1 , S0. 2 -NH 2 (Pound, C=ji j" 
II — 5'3; N=8’2. C 7 H 9 0 2 S requires C=491; H=5'3; X,_^ 
cent.), and it is remarkable that this amide should be suffcw 
stable to survive the long-continued distillation with dilute livdr," 
chloric acid. 

The Properties and Derivatives of \-E pimmphor. 

1-Epicamphor melts at about 182° and distils at 213° (camp} lt , 
melts at 177 — 178° and distils at 207°), and has a penetrate 
odour closely resembling and yet distinct from that of rZ-camphor 
It is sparingly soluble in water, but readily so in alcohol or ether, 
and when placed on wateT it rotates like camphor. It i s tfn 
readily volatile in steam. 7-Epicamphor is kevorotatory, the valii 
at 19° in benzene solution at a concentration of 13‘ 1205 beii* 
o D -58'21°, whereas camphor, under similar conditions, b 
a D +39'1°. On reduction, f-epicamphor is converted into tepi 
borneol (p. 2222), but it is comparatively stable to oxidising agents, 
and is scarcely attacked by cold dilute permanganate or rim 
boiled with dilute nitric acid (I) 125), but more concentrated acid 
gradually attacks it, with formation of <?-camphoric acid. In carry- 
ing out this oxidation, epicamphor (1 gram) was heated with nitric 
acid (13 c.c. of D 1'3) in a sealed tube for three hours at lflff. 
and then for a further three hours at 115°, when, on keeping,! 
crystalline substance separated, and a further quantity was obtained 
by evaporting the acid liquid and rubbing the semi-solid residue 
with chloroform. The substance was recrystallised from water, 
and shown to be camphoric acid by the fact that it melted at 188 : . 
yielded an anhydride melting at 222—224°, and that mixtures ci 
these substances with ordinary camphoric acid and its anhydride 
exhibited no alteration in their melting points. As was to be 
expected, the camphoric acid obtained by the oxidation of epicam- 
phor showed exactly the same dextrorotation as a specimen prepared 
from ordinary camphor. 

\-Epicamphoroxime, ' , may be obtained by adding 

sodium ethoxide and hydroxylamine hydrochloride to the alcoholic 
solution of 1-epicamphor, but it is more conveniently prepared, and 
in almost quantitative yield, by the following process. Epicaaip »■ 
(5 grams), hydroxylamine hydrochloride (4 grams), and exc J 3 ^ 
sodium acetate are digested with alcohol for an hour. On a u, 
water, the milky liquid soon crystallises, and, after co ec 0 ^ 
washing with water, and drying on porous porcelain, t e o 
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at 93—100°, and is almost pure. It separates from dilute 
°^j ]V S alcohol at first as a milky precipitate, but this on stirring 
’ fC (rvslallises in glistening needles: 

M-lo'Jf iraveO-3710 C0 2 and 0-1315 H 2 0. C=72‘3j H = 10'4. 

(1 . "'jj 16'8 c.c. N 2 at 22° and 760 mm. N = 8’6. 

ii-ISO” 10'8 c.c. Nt „ 25° „ 758 mm. N=8'5. 


t’. Uj.ON requires G=71'8; H=10'2; N=8'4 per cent. 
Kj.ii-ainphoroxime melts at 103 — 104°, is very readily soluble in 
be usual organic solvents, and has the odour of mice so character- 
'*j c of campboroxime. It is dextrorotatory, the solution of 0 6293 
made up to 10 c.c. in benzene, having a D f 100'5°. Camphor 
oxinre is lievorotatory, the solution of 0 5196 gram, made up to 
I,, to m benzene, having o D -56'0 o . 

. , „„ X'IN-N Ht-CONH., 

]-Ejiicu mpn ontm.it.aro azone, t— In order 


to prepare this derivative, f-epicamphor (7'7 grams), dissolved in 
lirohol, was mixed with a solution of semicarbazide hydrochloride 
(C n grams) and crystallised sodium acetate (8 grams) in water 
-jranisJ, arid boiled for one and a-half hours on the steam-bath, 
,n;l then left over-night, during which the hulk of the semicarb- 
»Biif (8'3 grams) had crystallised, and a further quantity 
|(l-4 grams) was precipitated from the alcoholic solution by the 
jidciition of water. The substance was purified by recrystallisation 
jfruin alcohol, from which it separated in microscopic, flat needles, 
jtllcli are quite different in appearance from the short prisms of 
icainphorsemicarbazone : 

: "14S3 gave 0-3444 CO* and 0 1239 H 2 0. C = 63'3; H=9'3. 

U'1039 ,, 19 c.c. N 2 at 22° and 760 mm. N = 20'7. 

C\,Hi 9 ON 3 requires C-63'2; H = 91; N = 20'l per cent. 

When rapidly heated, epicamphorsemicarbazone melts and decom- 
)®-s at 237—238° (camphorsemicarbazone melts and decomposes 
it 247—248°); it is very sparingly soluble in water, but dissolves 
readily in hot methyl or ethyl alcohol. It dissolves in concentrated 
Hydrochloric acid, and, if the solution is at once diluted with 
Mc-r, pail separates unchanged, but when the whole is distilled in 


itcani, the unchanged substance dissolves, decomposition rapidly 
likes plaee, and pure epicamphor distils over. 


Bimo-lepic/mpJior, C 8 H M <^^ — I* 1 order to prepare this 

substance, epicamphor (3 grams) was mixed in a tube with bromine 
t u glams) and heated in the steam-bath for two hours. The 
crystalline product which separated was collected, dissolved in ether, 
D . ? '.’p 1 [; °7 very readily soluble, the ethereal solution washed 

i ute sodium hydroxide, dried and evaporated, and the pale 



2210 KREDT AND PERKIN: L-EPICAMPHOR (L-#-CAMPH0R) 

brown, crystalline mass left in contact with porous porcelain 
quite dry. The substance was then dissolved in light petrol/ 
(b. p. 50- 60°), and the solution concentrated, when, on 
groups of needles crystallised, but when the solution was alio '■ 
to concentrate spontaneously the substance separated in g]j stfn : 
elongated prisms. The mother liquors were carefully examined V 
yielded a further quantity of the same substance, but U lere 
no evidence of the presence of any isomeride : 

0T488 gave 0il98 AgBr. Br^34‘2. 

CjoHj^OBr requires Br = 34 - 6 per cent. 

Brotno-l-epicaniphor melts at 133 — 134° (bromocamplior at if 
and dissolves readily in chloroform or benzene, but less so 
alcohol; it is rather sparingly soluble in cold light petroleum a-i 
much more readily so on warming : 

0‘7242, dissolved in ethyl acetate and made up to 20 c.c, |„j 
a D -86'6°, whereas the rotation of bromocamplior in 10 per cat 
alcoholic solution is a D + 140°. 

Behaviour of VKpicamphor in Contact with Hydrocyanic A ah 

For reasons stated in the introduction (p. 2191), the behaviour a; 
epicamphor in contact with hydrocyanic acid was investing 
under various conditions, but in no case could any signs of coir- 
bination be observed; thus, in one experiment, finely-diridd 
epicamphor (2 grams) was shaken in a stoppered bottle with pus 
potassium cyanide (5 grams) dissolved in a little water, and mtj 
nearly acid by the addition of acetic acid. The cpicampkr 
liquefied, and, after twenty-four hours, the whole was extracted 
with ether, the ethereal solution dried and evaporated, when a 
solid residue of epicamphor was left, and almost the whole »; 
recovered in this way, so that, if any combination had taken 
place, it must have been to a very slight extent. 

The isoNitroso-l-epicamphors and Amino-l-epicampkor. 

The two (a- and 0) »sonitroso-f-epicamphors are obtained 
together by tho action of sodamide and isoamyl nitrite on the 
ethereal solution of epicamphor under the following conditions 
(P., 1912, 28 , 57). 

Epicamphor (10 grams), dissolved in anhydrous ether (100 cc ! 
is mixed with finely powdered sodamide (4 grams), and, after W 
hours, freshly distilled t.soamyl nitrite (9 c.c.) is gradually ou- 
tlie temperature being kept at 0° during the addition. iC'a 
remaining for twenty-four hours at the ordinary temperature, 
orange-red solution is mixed with ice-water, the ethereal ay 
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qiaratwl- and the aqueous solution once more extracted with 
t'wr; iv >> tben freed from cther b y Posing a stream of air, and 
cl Jiiied with acetic acid, when an oil separates in quantity, and 
raJnally solidifies. The solid (8'5 grains) was collected, left in 
3 Atact witli P° rous P orcelain over sulphuric acid in a vacuum 

efiivator, and then dissolved in hot light petroleum (b. p. 80 85°) 

•all the addition of a little benzene, when, on keeping, groups of 
;,]/ needles separated first, and these were rapidly collected and 
anted by repeated recrystallisation from the same solvent: 
i,13l)3 gave 0-3320 C0 2 and 0'1022 H,0, C=G6'4; H = 8'3. 

„ noli „ 8 0 c.c. N 2 at 19° and 750 mm. N=7-8. 

requires C=66-2; H = 8'3; N=7'7 per cent, 
aiso.l itroso-l-epicamphor melts at 168—170°, and dissolves 
sillily in warm alcohol, benzene, or chloroform, and it differs from 
|.o ^.modification (see below) by being much more sparingly soluble 
i light petroleum. It dissolves readily in dilute sodium hydroxide 
Hi, a pale yellow colour, and when the solution is acidified with 
criic acid it may remain clear for some time, and then gradually 
eposits crystals of the pure a-modification. A solution containing 
■759 in benzene, made up to 20 c.c., gave a D -201'9°. Forster 
ni Spinner, who obtained ow'sonitrosoepicamphor by another 
meets (T., 1912, 101, 1350), found the melting point lo be 170° 
ni the rotation, in chloroform, a D - 2001°. They also prepared 
he benzoyl derivative (m. p. 122'5°, a u - 128'7°j, the O-inethyl 
filer (m. p. 100°, a D - 201'5°), and the phenylurethane (m n 106° 

„ - 110 - 2 °). 

a ,«Xitroso-i-epicamphor dissolves readily in a 40 per cent, 
miaklehyde solution, and if, after heating on the steam-bath for 
n hour, hydrochloric acid is added and the solution boiled, it at 
lire turns yellow and deposits crystals of camphorquinone. Con- 
ciliated sulphuric acid dissolves o-isonitrosoepicamplior, and the 
jhition. heated on the steam-bath for two or three minutes and 
■m diluted with water, yields a white, crystalline precipitate, 
ilirli, alter recrystallisation, melts at 244—245°, and consists of 
:ie imide of (/-camphoric acid. 

hsoXitroto-Upicamphor.—'rhe light petroleum mother liquors 
ram the crystallisation of the a-derivative yielded, on slow evapora- 
te a small crop of crystals, which consisted of a mixture of the 
I' 1 3-isomerides, and then palo yellow prisms of the almost 
'>re ^-derivative. These were collected and further purified by 
rational crystallisation from light petroleum: 

V'j-lu3 gave 0-3526 CO, and 01091 H,0. C = 66'2; H=8‘4. 

1 C C ' at 1®° aud 752 mm. N = 8'0. 

VI, AN requires C=66'2; 11 = 8-3; N = 7'7 per cent. 
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13-isoNitroso-Vepicamphor melts at 138 — 140°, and ,1, ■ ^ 
readily in alcohol, benzene, chloroform, or light petroleum, ail j 
also moderately soluble in boiling water. Rotation: 10133 / 
solved in benzene and made up to 20 c.c., gave a D - 183 o°. p orsl( ' 
and Spinner (T., 1912, 101, 1349) also found that this sul>st a ,'j 
melts at 140°, and they give the rotation for the solution in 
form as -179-4°, rising to - 191 ‘4° in seven days. B-hoXur,^ 
Z-epicamphor is converted into the u-isomeride by heating above i- 
melting point or when its solution in water is boiled. It v j/ 
camphorquinone on treatment with formaldehyde and then 
hydrochloric acid, and the imide of camphoric acid when a 
heated with concentrated sulphuric acid (Claiseu and 
Annalen, 1893, 274, 73). The benzoyl derivative (m. p. s,/ 
a D -130-0°), the O-methyl ether (m. p. 77°, o„ — 173-G 0 ), and the 
phenylurethane (m. p. 118°, a D — 124'3°) have been preparedly 
Forster and Spinner (loc. cit., pp. 1349 — 1350). 

Am.ino-lepicamphor, > * 3 P r °d uc sd by the reduc- 

tion either of o- or R-wonitrosoepicamphor by means of zinc da 
and aqueous alkali. The isonitrosoepicamphor (10 grams) is dis- 
solved in sodium hydroxide (40 c.c. of 30 per cent.), and tit: 
zinc dust (12 grams) added in small quantities at a time, when tit 
deep yellow colour of the solution almost completely disappears. 
The oily precipitate is extracted with ether, the ethereal solution 
dried over potassium carbonate, evaporated, and the thick syrup, 
which has a penetratiug and most unpleasant odour, is stirred 
until it has completely crystallised. The mass is left in couta 
with porous porcelain, and then recrystallised by dissolving it is 
boiling light petroleum (b. p. 45—50°), and then cooling in 1 
freezing mixture, and, since it becomes viscid and decomposes os 
heating, it was dried in a current of air free from carbon dioxide: 

0' 1425 gave 0*3749 CO, and 0T281 n 2 0. C=71 7; H=100. 

0'1917 „ 13 9 c.c. N s at 18° and 761 mm. N=8'3. 

C 10 Hj.ON requires C=71*8; 1I = 10’2; N = 8'4 per cent- 

Amim-l-epicamphor melts at 168 — 170°, and is readily solub.u 
in alcohol, ether, benzene, or light petroleum, and also m water: 
the solution of 0'5902 in benzene, made up to 10 c.c, ga« 

“d + 

Forster and Spinner (Joe. cit., p. 1355) found that 
epicamphor melted at 168—169°, and, in alcoholic solution, ^ 
a D +1T9 D . We have not noticed that aminoepicamphor dianp- 
so rapidly as these authors seem to suggest, and specimens w ^ 
have been sealed up for a year seem hardly to have ‘ 
appearance. The discrepancy in the rotations (a D +30 ■ 1 
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{ -l-VOT'; compare P., 1912, 28, 57) which Forster and Spinner 
to think may have been due to partial change of the substance 
l!0 eplihydrodicamphenepyrazine, was in reality due to a mistake 
! our calculation, the volume of the benzene solution having been 
.ken as 20 c.c. instead of 10 c.c. We can confirm the statement 
! Forster and Spinner that the a- and £-*sonitrosod-epicamphors 
3 , 1 , yield the same amino-Z-epicamphor on reduction, and, there- 
i’ll most of our experiments, the isomeric fsonitroso-derivatives 
, K not first separated, hut the mixture was directly used for the 
•auction. 


1- f’pi m m phorcarboxylic Acid, C b H h <^ 


CO 

CH-C0 2 H' 


flic first specimens of this acid were prepared by a method 
alar to that recommended for the preparation of camphorcarb- 
cylir acid (Briihl, Ber., 1891, 24, 3384; compare Bredt, Annalen, 
) !i 9, 366, 11), namely, by acting on sodium Z-epicamphor with 
aboil dioxide. Thin sodium ribbon (2'2 grams) was covered 
itii a solution of epicamphor (10 grams) in absolute ether (120 c.c.; 

. a double-necked flask, fitted with a very efficient condenser and 
tube for the delivery of carbon dioxide, and heated on the steam- 
uh whilst a rapid stream of carbon dioxide was passed. The 
■action commences at once, and, if care is taken not to let it 
sch-fii, the sodium will, at the end of two to three hours, have been 
most, completely used up; the mass is then allowed to remain 


•er-uight, and the heating and passage of carbon dioxide continued 
■>' another hour. The product is decomposed by ice, the aqueous 
union separated, extracted with ether, and carefully concentrated 
i the steam-bath, when, on fractionally precipitating with dilute 
.■(IrocMorie acid, a resinous substance first separates, and, after 
moving this by filtration, almost pure epicamphorcarboxylic acid 
parates on the further addition of the hydrochloric acid, but the 
" !d is not more than 2 grams. The ethereal solution, on evapora- 
deposited 51 grams of a solid, and from this, on distillation 
jiteam, 2 grains of a substance was obtained, which melted at 
ancl co,,sisfed of Z-epiborneol (p. 2222) mixed with a 
re epicamphor. The portion not volatile in steam contains a 
nuance which crystallises from light petroleum in slender needles, 
vtt- at -oG— 2 oi°, and is probably the pinacone of Z-epicamphor, 
it yielded the following results on analysis : 

" iMl S ave 0 4 'd3 C0 2 and 01683 H 2 0. C=781; H=ir3. 

(C'ioH 1; 0) 2 requires C=78'4; H = 112 per cent. 

sub5ta nces of lower melting point were also 
- ; e nature of which could not be determined. 

'ul. cm. 

7 G 



2214 BREDT AND PERKIN: L-EPICAMPHOR (L-/8-CAMPH0&' 

Since the yield of epicamphorcarboxylic acid obtained L 
above process was seldom more than 20 per cent, of that the ^ 
cally possible, and this loss of valuable epicamphor was serio^ *** 
long series of experiments was made first with the object of j In * 
ing the method of preparation of campliorcarboxylic acid. ' 
then applying the process to epicamphor and with excellent re$$i« 
since it is now possible to prepare epicamphorcarboxylic acid 
yield of at least 90 per cent, of that theoretically possible 7,, 
process consists in treating epicamphor with sodamide and aru 
dioxide, but in benzene solution, since the reaction does not p ro ,..f 
with a satisfactory yield when ether is employed as the scW> 
Epicamphor (20 grams), dissolved in benzene (150 c.c.), i s rp ;t- 
with finely-powdered sodamide (14 grams) and heated to boiC 
in a two-necked flask connected with a condenser, and a up- 
stream of carbon dioxide is passed through a tube which niu?* \ 
fitted with a wide end in order to avoid stoppage by the tHb 
gelatinous mass which rapidly forms. After about an how th 
product is mixed with ice and water, the benzene solution separate 
and the aqueous layer filtered and acidified with hydrochloric ari 
when epicamphorcarboxylic acid separates in an almost pure ewi 
tion, and a small quantity of less pure acid is obtained by extrac- 
tion with ether. The benzene solution containing the uncbac^ 
epicamphor, and the amount of which may be approximately ii 
lated from the weight of epicamphorcarboxylic acid resulting k: 
the first operation, is thoroughly dried, half the benzene is remok 
by careful fractionation with a Young column, and the remain*; 
solution again treated with sodamide and carbon dioxide, and tb 
process is repeated until no more epicamphor remains in tie 
benzene, and in this way an almost quantitative yield of epicamphor 
carboxylic acid has been obtained on several occasions. The acid 
may be purified by contact- with porous porcelain and recryitalk- 
tion from a mixture of benzene and light petroleum, from whit; 
it separates in colourless needles, but the beet method is to dissolve 
the acid in a slight excess of sodium carbonate in a beaker fitiec 
with a mechanical stirrer, and then to add very dilute hydrochloric 
acid until the small quantity of sticky impurity has been removed, 
after filtering, the acid obtained as a colourless precipitate 011 the 
addition of excess of hydrochloric acid is pure : 

0*1937 gave 0-4473 C0 2 and 0’1444 H z O. C- 67 4; H -S3. 

0-1741 „ 0-4295 C0 2 „ 0*1295 II 2 0. C = 67‘3; H=83. 

requires C = 67'3; H = 8‘2 per cent. 

1 -Epicamphorcarboxylic acid is rather sparingly soluble in co*fl 

* This process may be employed with equal success in the preparation 0 
carboxylic acid. 
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l,[it dissolves easily in alcohol, ether, or benzene, less readily 
petroleum. Owing to the fact that this acid, like camphor- 
ac jd. is readily decomposed on heating with elimination 
dioxide, the melting point is difficult to determine. The 
: u oi both acids was observed on the same thermometer, 
ii.icfimphorcarhoxylic acid melted at 120 — 122°, camphor- 
: acid at 123 — 126°. Ill both cases decomposition took 
' J n <j 0 wly raising the temperature, until the contents of the 
opillaiy tubes solidified to very pure epicamphor and 
[ which then melted sharply at 184 — 184'3° and 178 — 179° 


(..[iwiively. 

)’„t.iiinn of l-Ejri camphor Carboxylic Acid: O' 7773, dissolved in 
t j v! ipvtate and made up to 20 c.c., gave a D - 18'5°; the rotation 
j ,/. t . all i])hoicarboxylic acid determined for the sake of comparison 
. j ■ 1010. dissolved in ethyl acetate and made up to 20 c.c., 

rave •- 3 1 '4°. 

ilihbilion to Camphoric Acid. — In order to determine the poai- 
j C!1 0 f t ] ic . carboxyl group in f-epicamphorcarboxylic acid (compare 
i ■']!)! i a small quantity of this acid was dissolved in sodium 
aiiiuiiah' and oxidised by permanganate. 

(.'iimiii'.crcai'boxylio. acid, under these conditions, yields canipbor- 
|u:!umc as well as camphoric acid, and epicamphorcarboxylic acid 
liclil W expected to exhibit the same behaviour, but the formation 
{ caiuphorqiiinone could not he observed. When the oxidation 
, a , complete, the alkaline filtrate from the manganese precipitate 
( as evaporated to a small bulk and acidified, when camphoric acid 
epa rated and was identified by the melting point (186°) and the 
Helling point of the anhydride (222°). 

z-HriiiiioA-epicamphorcarloxylic Acid, C 8 H U <( if — 


?lii- substance is readily prepared by heating epicamphorcarboxylic 
tid gram), dissolved in glacial acetic acid (5 c.c.) with bromine 

0 3 grain) in a sealed tube in the water-bath. The change is a 
gradual one, but is complete in about four hours; the product is 
bn mixed with two volumes of water, and allowed to remain for 
Kcnty-four hours. The bromo-acid which will have been deposited 

1 collected, dissolved in dilute sodium carbonate, the solution 
h-ied and acidified, when a voluminous mass of micro crystalline 
tais separate, which are collected, washed with water, and dried 
ver phosphoric oxide : 

U lSuJ gave 0 1233 AgBr. Br = 29T. 


CnH 15 0 3 Br requires Br = 29T per cent, 
a U i omo-lej/u'.aiHphorcarboxylic acid melts, if rapidly heated, at 
Oout 145 with evolution of carbon dioxide, but it decomposes 


7 G 2 
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at a considerably lower temperature if the determination i 6 f j , 
carried out (n-bromocamphorcarboxylic acid melts at 1 1 2-..^ j - ' 
It is very sparingly soluble in water, more readily so in alcohol iti - 
the alcoholic solution gives no coloration on the addition of 
chloride. 

When this bromo-acid is heated at 150° until the elimination,.- 
carbon dioxide is complete, a crystalline substance remains. ^ 
separates from light petroleum in plates, melts at 132—134: " 

is identical with the bromo / epicamphor obtained by the 
bromination of epicamphor (p. 2210), since a mixture of the (, 
substances melted at the same temperature as the components, 


The \-Sjnhorncolcarhoiylic Acids , C 6 H ]4 <^ 


CH-OH 

CH-COjH 


It is well known that eampliorcarboxylic acid cannot be reduced 
by sodium amalgam under the usual conditions, and, assumim g, 
fact to be due to the proximity of the tertiary carbon atom to 4 
CO-group, it seemed possible that, epicamphorcarboxylic add |- 
whicli the CO-group is not attached to a tertiary carbon aton 
might behave quite normally, and he readily reduced on treatment 
with sodium amalgam. /-Epicamphorcarboxylic acid (5 grams) ws< 
therefore dissolved in dilute, sodium carbonate and shaken on tie 
machine with a large excess of sodium amalgam for several hours ; 
the alkaline solution was then decanted from the mercury, acidised, 
and distilled ill steam, when a quantity of epicamphor passed over, 
showing that a good deal of the epicamphorcarboxylic acid had 
remained unchanged. When the residue from the steam distillate 
was extracted with ether, the ethereal solution left, on evaporation, 
only a small quantity (0'6 gram) of a gum which possibly contained 
epiborneolcarboxylic acids, but it is evident that epicamphoraib 
oxylic acid, like eampliorcarboxylic acid, cannot be effectittb 
reduced under these conditions. The acid is, however, reafiy 
reduced by means of potassium amalgam produced electrolvticaiir 
in an apparatus similar t,o that recommended by Bredt (/. ,v. 
Client., 1911, [ii], 84, 792) for the reduction of camphorcarbox;!;; 
acid. The aqueous layer from this reduction of about 60 grans ® : 
epicamphorcarboxylic acid was nearly neutralised with liydroclkt 
acid, filtered, and then acidified, when a chalky precipitate separ- 
ated, which was collected and left in contact with porous porcelain 
until quite dry. This represented practically the whole of 
product, since ether extracted only about 2 grams from the 
The chalky mass was carefully extracted with several quantity 
of boiling light petroleum (b. p. 80 — 100°) until an acid ra “™ 
w hich melted at 168—172°. This was then twice crystallised tro- 
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jp: !::; toluene, from which it separated as a voluminous mass of 
i ; plates, and, when dry, had a beautiful, satiny appearance. 

jii.ro acid, which weighed 2'5 grams, melted at 17.3°, and is 
,.; ^i ,0-1 -rpiborneolcarboxylic acid ; the analysis and rotation of 
iU .;,| are given below. The mother liquors from this acid were 
r ,. ei ? from solvent by distillation from the steam-bath under 
tjiiivd pressure, the mass was dissolved in sodium carbonate, the 
, ; .j j gain precipitated, dried, and extracted with boiling light 
nir.ileum (b. )>• 60 — 70°) until the residue melted at 140 — 145°, 
,,j this, which we propose to name {B)-\-epibonu-.nharbo,njlic acid ’ 
„ Jier! 21 V grams, and was the principal product of the reduc- 
iuu. 

Tin’ light petroleum mother liquors were exposed to the air and 
flow'd to concentrate spontaneously, when they next deposited 
- vrams of curious, warty nodules melting at 120- !22°, and 
li-.-e were collected and again crystallised bv solution in ' light 
* : oleum and spontaneous concentration, when the melting point, 
i- n> 125°. and was not altered by further crystallisation. This 
iid is called (kyUyilmrntolcarhoxylie. acid. The combined light 
leiruleunt mother liquors were now allowed to concentrate very 
lowly in the ice-cliest, and yielded 1'5 grams of an acid which 
oiiencd at 230° and melted at 237°, ami it is curious that this 
ci'i. although apparently the least soluble of all the isomerides, 
lam'd separate after the others. This acid, for which the name 
I ) >■!•' pibornenharboxylic acid is proposed, was recrystallised from 
ici:t petroleum, from which it separated in warty groups melting 
t 23 1 - with decomposition and slight previous softening. The 
"“diei dquors were evaporated, and yielded a mixture of the 
pilwneolcarboxylic acids, which were not separated by fractional 
n.-ullMtion, but used directly for the preparation of bornvlene-". 
irlmxylic acid (p. 2218). 

Analyses and rotations of the epiborneolcarhoxylic acids : 
{&)-\-fij>iborneolcarboxyUc. Acid, m. p. 125°. 

"1110 gave 0-2700 CO. and 0-0910 HoO. C=66'4; H=91 

requires C = 66'7; H = 9 1 per cent 
in <*W rotate and made up to 20 c.e.. gave 


(B)-l Epborneolcarboxylie Add, m. p. 145°. 

',''2 r C ° 2 and °' 1004 H -' 0 ' C — 66'4; H = 91 

a ' .'pgi 111 ethyI aCetate and made «P to 20 c.c, gave 
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0 2174, dissolved in ethyl acetate and made up to 20 c .o„ j!tf 
a n + 15'18°. 

( D)-\-EpiboTneolcarho;iyHc ncid melts at 237° with evolution ry 
gas, but without darkening, and the melted mass did not crystal 
on cooling. It is almost insoluble in hot water, but clis S0 ! K 
readily in alcohol, boiling light petroleum (b. p, 90—100°). or 2 
boiling toluene: 

0-1452 gave 0-3535 C0 2 and 01134 H s O, 0=66*8; 

0 1306 „ 0-3201 CO, „ 0 1028 H 2 0. C=66'7; n=8T, 

0-1386, dissolved in ethyl acetate and made up to 20 c.c., u 
u d +77-9°. 

C n H ls 0 3 requires C — 66 7 ; H = 91 per cent. 

C, 2 H 34 0 6 requires C=67 0 ; H = 8'6 per cent, (compare p. 2133 

All the epiborneolcarboxylic acids are stable to permaugiia, 
that is to say, their solutions in a slight excess of sodium carbonate 
mixed with ice do not decolorise permanganate on keeping p. 
about a minute, and the most readily oxidisable of the isomeiife 
appears to be the (A)-acid. 


CH 

]-Rornyhne~2-carhoxylic Acid, C 8 H 14 <Qj and 1 -Camphm 

CH 

2 -carboxylic Acid , CgH^^ . 


In preparing Z-bornylcne-2-carboxylic acid, the crude mixture e: 
/■epiborneolcarboxylic acids (p. 2216, 30 grams) was mixed wire 
acetyl chloride (150 c.c.) and heated to boiling in a reflux apparatus 
for fifteen hours; the excess of acetyl chloride was then distilled 
off, and the syrupy mass distilled under diminished pram 
(15 mm.), when almost the whole passed over, and only a an!, 
crystalline residue remained. 

The syrupy distillate and the residue were dissolved in metis; 
alcohol (200 c.c.) and sulphuric acid (15 c.c.), and, after remaini: 
over-night, the whole was heated in a reflux apparatus for ok 
hour; water was then added, and the oily methyl ester extractea 
with ether. 

The ethereal solution was well washed with sodium carbonate, 
dried, evaporated, and the oil twice distilled under dimimsited 
pressure, when almost the whole quantity passed oxer at lot 
100 mm. : 

0-1668 gave 0-4533 C0 2 and 01410 H,0. C = 74*1 ; H=H 
C 19 H 18 0., requires C = 74’2; H = 9‘3 per cent. 

0-6596, dissolved in ethyl acetate and made up to ~u • •• « 
a D -95' 7°, but this value must not be taken as the tiue i° ta 
of this methyl ester. 
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j )0 ..iiiliyl \ bornylene-%carboxylate thus obtained (25 grams) 
livdrclysed by boiling for an hour with methyl-alcoholic pota6s- 
w Vvuroxide (KOH = 20 grams); water was added, the solution 
neutralised with hydrochloric acid, and the methyl alcohol 
c hv evaporation. When the filtered solution was acidified, 
r * ....,„ .separated, which soon crystallised, and, after remaining in 
_ ’■ ft ji]] porous porcelain until dry, the acid was further 
: ., j ], v recrystallisation from dilute acetone or formic acid, or 
| t !a v lie distilled in steam, with which, however, it passes over 
MnowSwt slowly : 

, raV e 0-3715 C0 2 and 01107 H 2 0. C=731; H = 89. 

^ ;:1 0 3922 C0 2 „ 01166 H 2 0. C=72-7; H = 8'9. 

C n H 16 0 2 requires C=73'3; H = 8'9 per cent, 
n jli)], dissolved in ethyl acetate and made up to 20 c.c., gave 

a D ~ 98-82°.* 

i.]),,nii/laie-2-carloxplic acid melts at 115°, and is readily soluble 
in alcohol, benzene, light petroleum, ether, or acetic acid, but very 
I v s0 i n water, and crystallises from dilute acetic acid in 

irregular plates. 

Tin, solution of the sodium salt decolorises permanganate, 
alt lioueli not instantaneously. 

ih'nlation . — /-Bornylene-2-carboxylic acid is quickly oxidised by 
nitric acid, and, in studying this oxidation, the, pure acid (0'5 gram) 
r# Harmed with nitric acid (25 c.c. of D 1'24) in a reflux appare- 
nt v. lici ■ a vigorous reaction set in, and some of the acid distilled 
■vijji tlic nitric acid and crystallised in the condenser. After 
in iliiiL' for an hour a further quantity (15 c.c.) of the same acid 
v. ;i.= added, and the boiling continued for twelve hours; the product 
was then repeatedly evaporated with the addition of water, and the 
rrvfialline mass extracted with chloroform. The residue separated 
iniin water in glistening plates melting at 185°, aud, on titration, 
n-0894 neutralised 9'03 c.c. A/10-NaOH, whereas this amount of a 
•Stows acid, C m H 16 0 4 , should neutralise 8’94 c.c. A/10-NaOH. 
Since the acid yielded an anhydride melting at 216 — 218°, there 
nn lie no doubt that it was d-camphoric acid. 

l-C'din [ilume-l-carboxylic Acid . — This acid is readily obtained by 
reducing bornylene-2-carboxylic acid, in dilute methyl-alcoholic 
solution, with hydrogen in the presence of palladium and gum 
arable under the conditions already described in the case of the 
1 mspondiiig reduction of bornylene 3-carboxylic acid to cam- 
; dm iie-3 carboxylic acid (p. 2199). 

The product was distilled in steam, the distillate made alkaline 

bn rotatum of d-bornylcne-3-carboxylic acid, in bclizonc solution, at a con- 
etmiionof 13-1506 is b„ H49-5“. 



2220 r.REDT AND PERKIN : L-EP1CAMPHOR (L-/9-CAMPHOR). 

with sodium carbonate, evaporated until free from methyl ai CQ v., 
mixed with powdered ice and a little permanganate, and allows^ 
to remain for an hour, but the addition of hydrogen had evident 
been practically complete, since there was hardly any red Uct j, 
of the permanganate. 

After the removal of the permanganate, the acid was preciph sw 
by hydrochloric acid, washed well, and dried on porous porcelain 

Owing to the fact that it is so very soluble in the usual organic 
solvents, the recrystallisation of this acid is a matter of difficult,, 
and the best plan seems to be to dissolve it in warm dilute acetic 
acid, and then to cool the solution below 0°, when the pure n-nt 
separates well in long, colourless needles, which are collected on , 
filter surrounded by a freezing mixture : 

0-1343 gave 0-3360 C0 2 and 01198 H„0. C = 72 3 j H=H 
Cj,H 1s 0 5 requires C=72’5; H = 9'9 per cent. 

0-7489, dissolved in ethyl acetate and made up to 20 c.e., g ave 
a u -37-8°. 

f-Camphane-2-carbcxylic acid melts at 78 — 80°, and distils st 
about 155°/15 mm.; it is very sparingly soluble in cold, but 
dissolves somewhat in boiling water, and separatee, on cooling, in 
glistening needles. 

It is mentioned on p. 2194 that this acid had already been 
prepared by Houben and Kesselkaul (Tier., 1902, 35, 3696; compare 
Houben, Her., 1905, 38, 3799), who named it " hydropiiienecarb- 
oxylic acid,” and state that it melts at 72 — 74°, and by Zelinsky 
(Her., 1902, 35, 4417), who gives the melting point 69—71°, and 
called it " camphanecarboxylic acid.” 

Conversion of l-Bortiylene-2-carbori/lic Acid into d -Camphor. 

The interesting conversion of l hornylene-2-carboxylic acid— ami 
indirectly of epicamphor — into camphor was brought about through 
the agency of f-bornylene-2-hydroxamic acid (compare p. 2206). 
Hydroxylamine hydrochloride (12 grams), carefully dried and pon- 
dered, was dissolved in anhydrous methyl alcohol (100 c.e.), and 
mixed in the cold with a solution of sodium (3'5 grams) in methyl 
alcohol. Methyl l-bornyIene-2-carboxylate (30 grams) was then 
added, and afterwards sodium (3'5 gTams) dissolved in methyl 
alcohol (50 c.e.), and the whole allowed to remain for two days, 
during which no crystallisation of the sodium salt of the hydroxamic 
acid took place. After heating for four hours in a thermostat at 50“ 
the product was divided into the halves (A) aud (B). The portion 
(A) was mixed with water, a small quantity of unchanged ester (15 
grams) extracted with ether, the aqueous solution was just acidified 
with hydrochloric acid and extracted three times with ether, and, 
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,. fier washing well, drying, and evaporating carefully, the ethereal 
'alien deposited a syrup which did not crystallise. This syrupy 
. : i which gave an intense claret coloration when ferric chloride 
g.Ued to its alcoholic solution, was dissolved in a slight excess 
.■ potassium hydroxide, and the pale blue copper salt precipitated 
addition of excess of copper acetate; the precipitate was 
-iinil. dried, suspended in ether, and decomposed by hydrogen 
. unhide. After filtering, the ethereal solution yielded, on evapora- 
r ■!). an almost colourless syrup, which did not crystallise even 
,i!nr several days' exposure over sulphuric acid, hut analysis indi- 
I that this syrup was practically pure lbornylene-2-hydroxamie 


,rl ISO gave 9'1 c.c. N 2 at 17° and 755 mm. N = 7'2. 

C n H 17 ON 2 requires N=7'2 per cent. 

Cotinrsion of \-Bornylenc-%hydroxamic A rid into A-Cumphor by 

// , h'rliis conversion was brought about by heating the syrupy 

livdroxamic acid in a reflux apparatus at about 120°, when decom- 
position commenced and continued, after the flame had been 
removed, so vigorously that the temperature rose to about 200°; 
it good deal of ammonia was formed, and some camphor crystal- 
lised iu the neck of the flask and in the condenser. The product 
was mixed with concentrated hydrochloric acid and distilled in 
-loam, and tile semi-solid mass, which smelt strongly of camphor, 
a as extracted with ether. The ethereal solution yielded, on eva- 
janiliou, a bultery mass, which was left for some hours in contact 
with methyl-alcoholic potassium hydroxide (KOH = 5 grams)*; 
miter was then added, and the crystalline precipitate extracted with 
ether. 

Alter washing thoroughly, the ethereal solution was dried and 
carefully evaporated, when a nearly solid mass remained, which, 
m contact with porous porcelain, became quite dry, and consisted 
of nearly pure d-camplior, a fact which was proved by recrystal- 
lising it from a little very light petroleum (b, p. 35 — 40°), when it 
melted at 174 — 176°, had a D +46'9° in ethyl acetate solution, aud 
yielded eamphoroxime melting at 119°. 

Conversion of \-Bornylene-2-hydroxamic Acid into A-Gamphor 
lath (lit Aid of Toluene-p-sulphonyl Chloride.— The second portion 
(B) of the solution of the sodium salt of f-bornylene-2-hydroxamic 
acid, obtained as described above, was mixed with twice its volume 
of water, and shaken for twelve hours on the machine with finely- 
powdered toluene-p-suiphonyl chloride (25 grams). The product 
"as extracted with ether, the ethereal solution washed, dried, and 

' ' * ie idkaline solution, after the methyl alcohol has been removed by uvape- 
.Itum, yielded, on acidifying, crude hornylene-2 carboxylic acid (2 grams). 
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evaporated, and shaken for half an hour with concentrated 
chloric acid. Water was then added, and the whole distil led ’ 
steam, when a semi-solid mass passed over, and a brown butt i 
and some crystals containing nitrogen and sulphur were left ; 
the distillation flask (compare p. 2208). The distillate was extracted 
with ether, the ethereal solution evaporated, and the residual ctl ^ 
camphor mixed with methyl-alcoholic potassium hydroxide (5 p rHJJ ^ 
KOII) and warmed on the steam-bath for half an hour in 0r j/ 
to hydrolyse some bornylene-2-carboxylic ester which was present 
Water was then added, the camphor extracted with ether the 
ethereal solution very thoroughly washed, dried, and evaporated 
and the (/-camphor left on porous porcelain until quite dry, an J 
then twice recrystallised from light petroleum (b. p. 30 — 4Q* 0 ) j, 
was then quite pure, since it melted at 176°, and, when treated 
with hydroxylamine under the conditions given on p. 2208, yielded 
caraphoroxime melting at 119°. Furthermore, there was no altera- 
tion in melting point when these preparations were mixed with 
ordinary (/-camphor, which had been recrystallised from li^hf 
petroleum, and with (/-camphoroxime. The determination of the 
rotation gave the following result : 0‘4002, dissolved in etlivl 
acetate and made up to 20 c.c., gave o D +47 , 7°, whereas the 
rotation of ordinary (/-camphor, after crystallisation from light 
petroleum, was a D +48'0 o under the same conditions. 

The yield of camphor obtained in the above experiment was more 
than 40 per cent, of that theoretically possible. 


YEpiborneol , C 8 n i4 <hi 

Vll.J 

In order to obtain this substance, Z-cpicamphor, dissolved iu 
ten times its weight of ethyl alcohol, was reduced, in a reflux 
apparatus, with an equal weight of sodium, which was added as 
rapidly as possible in order that the whole might pass into solution. 
If any sodium remains it is removed by the addition of ice; the 
whole is then distilled in steam, when the epiborneol passes over 
much in the same way, hut not so readily, as epicamphor, and a 
considerable portion solidifies in the condenser, and must be 
removed from time to time by solution in ether. 

The ethereal solution is combined with the ether extract of the 
distillate, washed thoroughly with water to remove the alcohol 
dried, and evaporated, when 1 -epiborneol remains as a crystalline 
mass, which melts at 179 — 181°, and, after purification with th* 
aid of the phenyluretbane, at 181 — 182’5°: 
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,,ir-,oU gave 0-4415 C0 2 and 0 1695 H 2 0. 0 = 77 7 ; H=12'2. 

„ 0-3975 CO* „ 0-1495 H 2 0. C = 77-8; H=119. 
C 10 H, s O requires 0=779; H=11'7 per cent,. 

j. ; s remarkable that all the specimens of /-epiborneol which we 
, ..Plained have proved to lie inactive. 

•j;, 0 phcnylurethane, C 10 H l7 -O-CO-NH-C 6 IT 5 , was prepared by 
living epiborneol (6 grains) in a little light petroleum (b. p. 

adding phenylcarbimide (5 grams), and allowing the 
uiixiurc to remain for several days in a sealed tube, during which 
I( ,mo of the phenylurethane separated in white crystals, and the 
uidiiiun of more light petroleum precipitated a further quantity 
c ,f the same substance : 

01007 gave 0 4402 C0 2 and 0 1238 H 2 0. C=74’7 ; H = 8’6. 

01910 „ 9'4 c.c. N 2 at 17-5° and 733'5 mm. 17=5-5. 

C,;H» 3 0 2 N requires C = 74'7; H=8'5; N = 5’l per cent. 

Vlipiliornylphenylvrethane separates from light petroleum in 
croups of long needles, and melts at 82°; it is readily decomposed 
ijv distillation with dilute hydrochloric acid, and pure epiborneol 
passes over with the condensed water. 

Preparation of lEpiborneol from Sodium lEpibornylxanthate. 

When sodium epibornylxanthate (see below) is dissolved in hot 
water and mixed with hydrochloric acid a precipitate of epiborneol 
is al once produced, and, after distilling in steam, extracting with 
ether, and evaporating, the solid was recrystallised from light 
petroleum several times, but the melting point remained constant 
at 1 76 — 176 5 0 , whereas the substance obtained from 1-epicamphor 
hv reduction with sodium and alcohol had melted at 181 — 182'5° : 

0-1S-22 gave 0 5176 C0 2 and 0191 H 2 0. C = 7?-5; H = 11'7. 
C lu H lg O requires C = 77 9; 11=11 '7 per cent. 

It was at first thought that these two substances were stereo- 
isomeric, and corresponded with borueol and woborneol, which, as 
is well known, occur together in the product of the reduction of 
camphor. That this is probably not tho case is indicated by the 
•act that both preparations were inactive, and that, in spite of the 
difference in melting points, both gave t,hc same phenylurethane. 

t'onvtrsion of \-E piborne.ol into \-BornyUnt by the Method of 
Tenhugaev. 

This interesting conversion of inactive 7-epiborneol into active 
l-borm-lene was carried out uuder the following conditions : In the 
iirH place, sodium epibornylxanthate was prepared by adding 
sodium ribbon (3 grams) to the solution of /-epiborneol (lo grams) 
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in absolute ether (150 e.c.) in a flask protected from moisture 
carbon dioxide by a calcium chloride and soda-lime tube, when i 
slow and regular evolution of hydrogen set in, and was comply 
after remaining over-night. The unchanged sodium ribbon v.- ; , 
easily removed, and the solution of sodium borneol was then ra ; s ^ 
with carbon disulphide (15 grams), when a yellow preeipi ta ,« 
separated immediately and the contents of the flask became nearlv 
solid. The precipitate of sodium /-epibornylxanthate was collected 
and recrystallised from water, when about 70 per cent, separated as 
a very pale yellow, almost white, crystalline mass, and, from () 1( 
mother liquors, epiborneol was recovered by treatment with hydro- 
chloric acid. The sodium salt was converted into methyl f-epihoruvl. 

xanthate, C S 1I U <^' U ' 1 by suspending it in ether, adding 

methyl iodide, and boiling in a reflux apparatus, the whole being 
repeatedly shaken to ensure complete decomposition. After ten 
hours the product was mixed with water, the ethereal solution drier! 
and evaporated, when the methyl ester remained as a rather mobile, 
yellow oil. 

This oil was now healed in a small distillation flask by means 
of a small flame, and the gases evolved (methyl mercaptan and 
carbonyl sulphide) ignited, so that, the progress of the decomposi- 
lion could be judged by the size of the jet. After a short time 
boruylene commenced to distil over, and crystallised in the receiver 
as a colourless mass. The distillation was repeated, and the 
Mornylene then distilled over sodium, when it melted sharply u 

j j 3 114°, but did not exhibit constant rotation, since different 

portions of the distillate had values varying between o„ -16'93- 
and -19'58°. After a further distillation over sodium, the solu- 
tion of two different specimens in benzene gave the values: 

Melting point. CmireiitiatiMi. «i. 


Oxidation.— In carrying out this experiment, the above 
/-bornylene (2 grams) was dissolved in benzene and shaken with 
700 c.c. of 1 per cent, permanganate on the machine for twenty 
hours; the excess of permanganate was then decomposed by sulphur 
dioxide, and the filtrate and washings from the manganese precipi- 
tate concentrated, acidified, and the precipitated acid extracted 
with ether. After distilling off (lie ether, tlie mass was boiled 
with chloroform, decanted, and the residue recrystallised^ from 
water, when an acid was obtained, which melted at 188 , an( 
proved on examination to consist of pure ^-camphoric acid. 

/-Bornylene had been previously obtained by Bredt (Annden, 
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i 366 52) by the decomposition of sodium B-bromodihydro- 
3 -carboxylato (compare p. ‘2191), and was found to have 
lll ’ !11 ' ls j au t s - m. p. 113°; b. p. 146°; rotation, in toluene solution 


■entration of 10 ‘45, a D -21‘69°. More recently, Tschu- 
ll * nTd Budrick ( Aimalen , 1912, 388 , 288) prepared d-bornyleue 


i lie cons' 

,,t. a conci 

''methyl 7 -bornylxanthate (from 7-borneol) by heating at 
" 177 ° and this specimen melted at 109 — 109'5°, distilled at 
‘750 mm., an< ^’ ' n toluene solution at a concentration of 

K tad« D + 19-2 90 - . 

On oxidation with permanganate it yielded f-camphonc acid. 

c [, A iniKATOitY or this Kusiot. The Universities of 
Xeci'isischbs Hochschvle-Aachex. Oxpoim A.xn .Manchester. 


L'UXXXII. — Synthesis of <1- and i-Sylrextrene. 

liv Walter Norman Haworth and William Henry Peukin, jun. 

,/ SVLYESTRENE— that important terpenc which Atterberg dis- 
covered in Swedish oil of turpentine in 1877 {tier., 10 , 1202; 1878, 
11 ] 698), and which Baeyer {Ber., 1894, 27 , 3488; 1898, 31 , 1067) 
ilrst showed to be a derivative of w-cyinene - is isolated from the 
Swedish oil in the form of the dihydrochloride, a highly charac- 
teristic derivative which melts at i‘2° and has o D +22 6'-. The 
,, .rmstitntion of this dihydrochloride lias been proved to be that 
represented by the formula : 


CH 2 <^^^>CH-C51e a Cl 


(compare this vol, p. 1230), and d-sylvestrene is prepared by 
heating it with substances, such as diethylaniliiie, which serve to 
remove two molecules of hydrogen chloride. In a recent com- 
munication (this vol., p. 1232), Haworth, Perkin, and M allach 
have shown tiiat the terpene thus obtained is not a single substance, 
bill is probably a mixture mainly of the A 1 - and A <i -isomerides : 

and ClK^^^H-CMelGH, 


elimination of hydrogen chloride within the ring taking place in 
two directions, and there is also reason to believe that other 
isomeric substances, of the terpinolene class, are present in small 
'quantity. 

hSylvestrene is practically unknown, since the only mention of 
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this substance appears in a paper by A. More (T., 1899, 75 - 
who, by distilling the oil obtained from the oleo-resin of ]j c 
hezandra , obtained a laevorotatory oil which distilled at 173 . 
and yielded a dihydrochloride melting at 71°; its rotation 
determined, but it exhibited the characteristic crystalline f orin 
sylvestrene dihydrochloride. Unfortunately, the amount • 
material available was insufficient for further investigation 
^/-Sylvestrene (carvestrene) was first prepared by Baeyer (]} f 
1894, 27 , 3486; compare also Tier., 1898, 31 , 1402; and T 1 ^ 
91, 481) from carone by conversion into vestry lamine, the fiwj ’ 
chloride of which decomposes, on distillation, into ammouiu* 
chloride and carvestrene, a process which Baeyer represented thus 

CH.< , ^ Me ' CH( N c 5h ) >CH-CMe:OH J — > 


Vcstrylaminc. 


rTT /CMc=CH Nnu 
CH 2<(;h 2 -CII 2 > CH ' c '-'Ic-.CH, 
Carvestrene, 

During the course of a series of experiments, made with the 
object of synthesising sylvestrene and its derivatives, the first 
positive result was the synthesis of (//-sylvestrene (T,, 190" 91 
482), by a long process of which, for the purposes of the present 
communication, it will be necessary to call attention only to the 
following stages. 

The ester of cyc/ohexauone-3 carboxylic acid is converted bv 
treatment with magnesium methyl iodide into l-metliylcyc/ohexin. 
l-ol-3-carboxylic acid : 

ch s<oh7oh!> oh ' co - h ch 2 <»- : > 0 h, 0;Hi 

from which, by the action of hydrobromic acid, 1 -bromo-l-metliyl- 
t*yc/ohexane-3-carboxylic acid was obtained, and this, when heated 
with pyridine, was decomposed, with elimination of hydrogen 
bromide and formation of 1 methyl-A^-cyc/ohexene-S-carboxylic 
acid : 


CH 2<ch!— C h> 0n,C0 ^ll 


cn 2 < 


CMe-CH 


>CiK0,U. 


v CH 2 -C11; 

That the acid of this constitution was formed was proved con- 
clusively by the fact that adipic acid was obtained on oxidation, 
and at, that time it was thought that the elimination of hydrogen 
bromide had taken place entirely in the direction of the carboxyl 
group, and that the unsaturated acid did not contain any of the 
A°-isomeride : 

cu <CH.rS> CH - C0 ^ H - 
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■j'j-jp next development was die synthesis of cf-sylvestrene, and 
^ . ; .t step in this was the resolution of the acid, obtained in 
u„er described above, by means of brucine, when an acid 
iv '.. obtained which had a D +90*8® and subsequently +108°, and 
.! - was assumed to be pure rZ-l-methyl-A^cye/ohexenecarboxylic 
, 1 '., 1910 , 26 , 97 ).* 

When the ester of this acid was treated with magnesium methyl 
ifli-if. it yielded a <f-dihydrocarvestrenol (ehsylvetcrpineol), which 
, thought to be pure <f-A’-m-menthenol(8), and this, on treatment 
with hydrochloric acid, was converted into </-sylvestrene dihydro- 
L .V;.,iide. which melted at 72°, had a D + 22‘5°, and was identical in 
,ji] fesnects with a specimen of the dihydrochloride which had 
been prepared from Swedish oil of turpentine. 

When this dihydrochloride was decomposed by diethylaniline, 
it yielded a specimen of d-sylvestrene, which distilled at 174—176°, 
and had a D +67*5°, and thus the synthesis of ef-sylvestrene was 
accomplished. 

The most remarkable characteristic of the chsylveterpineol 
obtained as the result of the above series of reactions was the fact 
that the first specimen was apparently without rotation, but a 
second specimen, which Prof. Pope kindly examined, had the small 
Jjrvorotation a B -i'7°. 

When the acid, recovered from the mother liquors of the brucine 
salt of the acid of u D + 108°, was systematically treated with 
/-meuthylamine, an acid of rotation a D - 49'7° was ultimately 

separated. 

The ester of this acid was prepared, and yielded, on treatment 
with magnesium methyl iodide in the usual manner, an Z-sylve- 
lerpineol, which had c D -45'9°, and this, in contact with hydro- 
chloric acid, was converted into a dihydrochloride, which melted 
it 72°, had cq, -22T°, and was therefore obviously 1 -sylvestrenc 
I, bit! rod! Grille. When this dihydrochloride was treated with 
lietliylaniline, it yielded l-sylveslrtiie, which distilled at 175—178° 
md had a D - 66'5°, and in this way the synthesis of Z-sylvestrene 
.ras accomplished. It was also interesting to observe that, when 
'qual weights of d- and Z-sylvestrene dihydrochlorides were mixed 
md the product recrystallised from methyl alcohol, the crystals 
■vliioli separated melted sharply at 52°, and consisted of pure 
■arvesireue dibydrochloride. 

The experiments which have just been described make it quite 
Tear that the acid obtained by the elimination of hydrogen 
>romide from l-bromo-l-methylcycfohexane-3-carhoxylic acid (com- 

b) .m unfoitunate mistake in the calculation, the rotation of this acid is 
rroneously given here as a D +7Q\ 
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pare 2226) could not have been a single substance, but nu,-, 
have consisted of a mixture of (H-acids, the rotations of the 
constituents of which are approximately represented hy the val llei 
a 108° and 49'7°, and of these the latter was always present i a ; . 
far the larger quantity. Since hoth of these acids ultimately ] ea( ] 
sylvestrene dihydrocbloride, it is obvious that the one must k 
l-methyhA'-ci/cfohcxene'S carboxylic acid, and the other the corn, 
sponding A 6 -isomeride, and the possibility of the formation of those 
from the bromo acid is clear from the following scheme : 


ch4’^S>oh-co 2 h 


„„ /0Me:CH Xr .„ 


CH <CH r CH > ( J! '«Vl 


In order to discover which of these acids corresponded with the 
rotation a D 108° and which with that of a D 49'7°, the following 
series of experiments was undertaken. l-Methyl-A°-«/cMiewne- 
3-carboxylic acid had been prepared by Fisher and Perkiu (T.. 
1908, 93 , 1878) by another series of reactions, namely, from 
l-methyleye/ohexan-6-one-3-carboxylic acid, by reduction, conversion 
into the bromo-acid and subsequent elimination of hydrogen 
bromide : 


00 <CH“CH 2 > CH 'C°2 H 


Cll(OH)<,' 


-CHMe-CH, 
■OH.,— Oil 


1 >CH-CO„H 


CHBr<| 


-CHHo-Cll,- 


, CH _. cii ;>CH-0O 2 H -> 

and it seemed probable at the time, not only that the acid obtained 
had this constitution, but that it was free from the A 5 -isomeride : 


CH<Ji}{ A l!^|{ 8 >ci I "OOj 11 , 

which might conceivably have been produced during the above 
process of preparation. In the present communication (p. -230j 
oxidation experiments are described which clearly demonstrate 
these points. A large quantity of this acid (210 grams) was 
prepared and resolved by means of brucine and /-menthjl- 
amine, and, after an unusually laborious series of fractional 
crystallisations, the tl-acid was obtained with the rotation o D -flOfc , 
and the £-acid with a D — 98’6°. When the ester of the f/-acicl 
treated with magnesium methyl iodide, it yielded c?-A°-w-ment 1 
enol(8), which had the small hevorotation a v -2'7°, and, in coutac 
with hydrochloric acid, was converted into ^-sylvestrene dih) r ° 
chloride, which melted at 72°, and had a D +22’5°, and this, on 
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^t.h diethylanilfne, gave a specimen of d-sylvestrene, 
at 175—178°, and had a D +67'5°. 

\ =imilar series of experiments with the / acid of rotation 
o< 6° gave f-sylvestrene dihydrochloride (m. p. 70 — 72°; 

-.J s=), and from this, f-sylvestrene, boiling at 17G — 178° and 
a . a _63'2°, was isolated. It is thus conclusively proved 
7 jotation o D 108° is the characteristic of l-methyl-A f, -cyc7o- 
g carboxylic acid, and therefore that the rotation of the 
y id must be represented approximately by the value a D 49'7°. 
j. j Ur tlier proof were necessary, it was obtained by submitting 
c ml of rotation «„ —49-7° to oxidation, when it yielded adipic 
‘“III,.. 2236). 

Ti c /.yi.acid yielded a f-At-m-mentheno]^), which exhibited 
■ j . ^tutiou -45'9°, a value which, except that it is of opposite 
j . u is identical with that observed in the case of a specimen of 
vivetcrpincol which had been obtained by the action of potassium 
viiroxido on d-sylvestrene dihydrochloride (this vol,, p. 1234). 
But there can be little doubt that the d-sylveterpineol obtained 
, ral i t| le dihydrochloride iu this way contains a certain, although 
.notably small, quantity of <f-A c -»>. menthenol(8) : 

ijh <ch 2 -ch:> oikjm "- uh ’ 

ml aR it is shown in the present communication that the 
,/ .y.isomeride has a slight hevorotation of about a u -2'7°, its 
nreseucB must reduce the rotation of the rf-A'-isomeride, the true 
value of which is therefore probably somewhat higher than 
o„ -15'SP. 

It was pointed out on another occasion (T., 1911, 99, 559) that, 
probably owing to their feebly acidic properties and to the tendency 
nf the constituents of their salts with active bases to separate 
injjjt solvents as isomorphons mixtures or mixed crystals, the 
resolution of the ryclohexene acids is a most laborious process, and 
tlio operations described in the present communication required 
more than two years to complete. It was therefore found impos- 
sible to carry the resolution of the A '-acid to a further stage, and 
this, although no doubt desirable, was actually not necessary, since 
the acids obtained were readily converted into optically pure 
specimens of d- and / sylvestrene and their hydrochlorides. 

Experimental. 

O.ridtilioii of tfA-l-Methyl-^-cydohexcnc-Z-carbaxijlic A ml. 

In the previous paper describing this acid (T., 1908, 93, 1885) 
no definite proof was offered that the acid obtained, and also used 
VOL. cm. 7 H 
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in the present research, did actually contain the double linlcin 
the Apposition. In order to supply this proof, the acid * ^ 
oxidised with ozone and then with permanganate and hypobrovy 
under the following conditions: Ozonised oxygen was first n a ;y 
through the solution of the acid (10 grams) in sodium cai-lioa*'/ 
until it was no longer absorbed, and the solution was then treated 
with permanganate at 0° until the pink colour remained for t-". 
minutes. The filtrate and washings from the manganese p rec j ; 
tate were evaporated to a small bulk, acidified, and extracted sc-v-'r 1 
times with ether on the machine, when a large yield of a svni| v 
acid was obtained, which, since it showed no signs of crystalli^d', 
was completely esterified by digesting with alcohol (70 o.c.'j 3a ' ; 
sulphuric acid (5 c.c.) in a reflux apparatus for five hours. \y s , er 
was then added, the ester extracted with ether, the ethereal solni ; . 0n 
thoroughly washed with water and dilute sodium carbonate, dried 
evaporated, and distilled, when about 20 per cent, passed over 
below 170° and the remainder constantly at 175°/ 18 mm. 

The following analysis agreed with the formula 

Me-CO-CH^CH^OoEt^Cno-CH.-COoEt: 

0*1 189 gave 0-2567 CO, and 0-0910 II 2 0. C = 58'9; II.-. s*6. 

Ci2H 2( j0 5 requires 0 = 59-0; H = 8‘2 per cent. 


This ester was digested with dilute hydrochloric acid (5 percent, 
for ten hours; the whole was then evaporated to complete drvnes?. 
by distillation from the water-bath under a pressure of 15 nun,, 
and the nearly colourless syrup left over powdered potassium 
hydroxide in a vacuum desiccator and constantly stirred until it 
contained only a trace of hydrochloric acid. This substance yielded 
the following analytical results, agreeing with the formula 
Me* CO • CH 2 ’ CH (C0 2 H ) • CH g * CH 2 ’ C(\H : 

0-1446 gave 0*2389 C0 2 and 0-0845 H 2 0. C=507; 11-6-5. 

C fi TT ]2 0 3 requires 0 = 51*1; H = C*4 per cent. 


Titration: 0*4142 requires, for neutralisation, 44‘9 c.c. .T 10- 
NaOH, whereas this amount of a dibasic acid, C 8 H ]2 O i( should 
neutralise 44*1 c.c. iF/10-NaOH. 

Oxidation of the Acid, C 8 H ]2 0 6 , by means of Sodium Hyp>r 
bromite . — In this experiment sodium hydroxide (8 grams), dissolved 
in water (50 c.c.) and powdered ice (about 100 grams), was gradu- 
ally mixed with bromine (10 grams), and then the solution of the 
dibasic acid, C 8 H J2 0 5 (7 "5 grams), in a slight excess of sodium 
hydroxide was rapidly added with vigorous mechanical stirring. 
In a short time the separation of bromoform was complete, and. 
after remaining for an hour, the bromoform (about 3 grains) wa3 
run o2, the solution acidified with sulphuric and sulphurous acids, 
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a . u . ;U ,,1 with ammonium sulphate, and extracted five limes 
. ether on the machine. The well-dried ethereal solution 
led, on evaporation, a eyrup which gradually crystallised, 
, remaining in contact with porous porcelain until quite 

,; ; e acid was recrystallised from acetone, from which it 
r.i’niuetl in lustrous prisms: 

l( 1 . 3 , 1 ; gave 0-2116 C0 2 and 0 0634 H 2 0. 0-441 ; H = 5 4. 

C ; H 10 O 6 requires C-44’2; H = 5'3 per cent, 
this acid, which melted at 117—118°, was butanc-aflS-ti'i- 
.■.u'hoxylie acid, II -CIl,- 011(00,1 1 }-C HvCf f cCO,II, was con- 

•irmtd i>v the fact that, when it was mixed with a specimen oi this 
rid which had previously been obtained synthetically by Kay 
, m l perkin (T., 1906, 89, 1644), there was no alteration in melting 
mini. It is therefore clear that the product of the oxidation of 
J],,. unsaturated acid by ozone and permanganate is hexan-t-ottc- 
t -.,hcn rJin.iylic acid, 

Me-C0-CII a -CH(C0 2 H)-CIL-Cn 2 -C0 3 H, 
lim J 1 lie formation of this acid proves that the dl- acid employed in 
mis series of oxidations is cf;-l-niethyI-A 0 -cycfohexene-3-carboxyKc 
arid. The porous porcelain which had been employed iu the puri- 
-alien of the crude butanetricarboxylic acid was extracted with 
■ dier in a sSoxhlet apparatus, and the small quantity of syrupy acid 
dissolved in a little concentrated hydrochloric acid and allowed to 
nniiiin over powdered potassium hydroxide for some days with 
frequent stirring, when it deposited a further small quantity of 
lln: same acid, and there was no evidence of the presence of any 
oilier substance. 


lieiohitkm of d.\-l-Mf.thyl-\ r '-cyc\ohexeue-3-carboxylic Acid, 

Several active bases were employed in the preliminary experi- 
ments on the resolution of this acid, but ultimately advantage was 
more particularly taken of the brucine salts and the salts with 
hmenthylamine, and, as illustrations of the methods employed, the 
following experiments only will be described in detail: 

I . Initiation of d-l-J/ ethyl-M'-cycloh txtn t-'6-carboxylic Acid by 
nu'iins of Brucine. Method I. — The r/Z-acid (50 grams), dissolved 
in ethyl acetate, was mixed with rather more than half the quantity 
oi brucine required for neutralisation (75 grams), dissolved in 
ethyl acetate, the solution was then well shaken with small 
quantities of water until a few drops remained undissolved,* and 
hi ;ui these resolutions it was found that, whereas the brucine salts crystallise, 
x ‘ 1 ' ^ lIuC,| hy and then very imperfectly from dry ethyl acetate, the crystallisation 
k facilitated when the solvent is saturated with water. 


7 h 2 
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allowed to remain in the ice-chest, when a thick crust oi cryst a ], 
soon separated, and these were collected and four times recrvstal 
lised from ethyl acetate. The salt was then decomposed hy sodim,, 
carbonate, the brucine collected, washed, and the alkaline solution 
concentrated, acidified, and extracted with ether, when 5 grams 
of acid were obtained, which, after distillation, had a D — 59'7'V 

Method II.— The dl-acid (14 grams) was exactly neutralised wit!, 
.V/ 10-sodium hydroxide, heated to boiling, and then an alcoholic 
solution containing brucine (60 grams) and the d/-acid (14 grantsi 
was added, and the whole evaporated nearly to dryness. When ll lt 
syrupy residue was vigorously stirred with water, crystallisation W15 
gradually induced, aud, after remaining in the ice-chest for several 
days, the pasty mass was transferred to the pump, washed with » 
little ice water, and dissolved in boiling water, in which it vra, 
readily soluble. The felted mass of needles, which separated on 
cooling, was several times recrystallised from water, during which 
operation it was noticed that the 6alt became gradually less soluble 
and more granular in appearance. 

The salt was then decomposed in the usual manner, and yielded 
3-5 grams of an acid which distilled at 138 — 140°/ IS nun., ami 
had a„ + 108°, and as, in a subsequent experiment, more frequent 
crystallisation of the brucine salt did not produce any rise in the 
rotation, it is assumed that <t D f 108° is the true rotation of 
d-l-metliyl-A f ’-cyc/ohexeue-3-ca.rboxylic acid. 

II_/so/«iion of l-l-Methi/l-tf-cychhcxcneS-carboxylic .-1 rill It 
means of 1J/ cn thylanune .— After the brucine salt of the d-acid 
had been removed as completely as possible by the repeated 
application of the methods just described, the acid was recovered 
from the mother liquors, distilled, and then systematically treated 
with /-menthylainine, and the following experiment may be 
described as an example of this treatment. The /-acid of rotation 
ajj-17’6 0 (50 grams) was dissolved in J-sodium hydroxide 
(365 c.c.), heated to boiling, and then a hot solution of /-luenthyl- 
amine hydrochloride (75 grams) was added all at once with 
vigorous stirring, when an oily layer separated al the surface, 
and, on remaining in the ice-chest, for a few days, this became a 
thick paste of crystals. The aqueous solution, after decanting and 
filtering, yielded about 7 grams of acid, which was nearly inactive, 
aud the pastv menthylainine salt was left in contact with pmrnis 
porcelain until quite dry. After twice reerystallising from methyl 
ethyl ketone, the salt yielded, oil decomposition with sodium 
carbonate, an acid which, after distillation, had a L) - o2 5 , i: 

i The concentration employed in all the determinations mentioned in t 
communication was roughly 5 pel- cent., and the solvent was duals etln ace a 
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'■w' repeating this treatment with /-menthylaniine a large number 
of times both with this acid of rotation -32*5° and with the acid 
Ivl' i'-'h was absorbed as J-menthylamme salt by the porous plates, 
’ Specimen (11 grams) of l-l-methyl-^cjQhheiene-^carbo.rylic acid 
obtained, which had the rotation <x D -98-6° instead of the 
ruber higher value a D -108°, which would correspond with the 
;>ut{',ed value observed in the case of the cf-acid. 

Synthesis of d- and VSylveslrme. 

j |i die synthesis of tf-sylvestrene, rf-l-methyl-A c -e/// , 7ohexene- 
Svarboxvlic acid (12 grams; a D -j 108°) was converted into the 
^ter hv means of alcoholic sulphuric acid in the usual manner, 
an ,l the ester was then added to an ethereal solution of magnesium 
me thvl iodide containing 6 grams of magnesium. After remaining 
■ocmight, the product was decomposed by water and distilled in 
steam, the distillate was extracted with ether, the ethereal solution 
evaporated, and, in order to remove possible traces of unchanged 
,.ster, the oily residue was mixed with a solution of potassium 
hydroxide (3 grams) in methyl alcohol, and allowed to remain for 
uventy-four hours. After diluting with water, the pleasant-smelling 
,-il was extracted witli ether, the ethereal solution thoroughly 
rt! isln'd. dried, and evaporated, and the d-A®-m-menthenol(8) dis- 
tilled. when the whole quantity passed over at 10G — 107°/20 mm., 
and. as far as could be observed in the apparatus at our disposal, 
appeared to have no rotation (compare P., 1910, 26, 97). A second 
sample was subsequently prepared and sent to Prof. Pope, 
who was good enough to examine it in his more accurate instru- 
ment, and found that it was lasvorotatory, although only to a 
slight extent. The results of his measurements are as follows: 

;j’33o4 grains, made up to 20‘05 c.c. with pure ether, gave the 
following values in a 2-dcm. tube at 19*5°: 
a -1*155° for mercury green, whence [a] gr -3’46°. 
a -0‘960° for mercury yellow, whence [«]>«.. — 2*88°. 
a -0‘910° for sodium yellow, whence [aj^ -2‘73°. 

The purity of the sample was tested by an analysis which gave 
the following results: 

0-1451 gave 0*4140 C0 2 and 0*1551 H 2 0. C-77‘8; H = ll*9. 

C 30 H 38 Q requires C-77‘9; H=ll*9 per cent. 

When this d-ifi-ta-men t he nol (8) was left in contact with con- 
centrated hydrochloric acid, crystallisation soon commenced, and, 
after remaining in the ice-chest for two days, the crystalline mass 
was transferred to porous porcelain and left over sulphuric acid 
mail quite dry. The colourless residue then melted at i>5— 
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and, after once crystallising from methyl alcohol, from which j, 
separated in brilliant leaflets, it melted sharply at 72°, h 8j 
a D +22'5°, and consisted of pure <7-sylvestrene dihydroelilori<i c , 
C„H k ,2HC1. The identity was established by analysis (Found, 
Cl=33-9. C m H 18 C1 2 requires Cl = 34 0 per cent.), and by the f st J 
that, when mixed with a specimen of rf-sylvestrene dihydrochloride 
from Swedish oil of turpentine, there was no alteration in rneltin* 
point. In order to complete the synthesis of d-sylvestrene, tli t 
pure hydrochloride (7'5 grams) was decomposed by diethylaniline. 
the terpene distilled in steam, and, after extraction with ether, 
twice distilled over solid potassium hydroxide, when almost (h e 
whole quantity passed over at 175—178°, and had a„ a 67'?, 
(7 18 0-8185, and » D 1-4752, whence M=45'25 (calculated for 
C H « 2 45‘24). These values agree almost exactly with those 
observed by Wallacb (Antialen, 1888, 245 , 198) in the case of a 
specimen of <7-sylvestrene which he had obtained by distilling pure 
sylveslrenc dihydrochloridc from Swedish oil of turpentine with 
aniline, and which distilled at 175—176° and had a n t-66'32 0 and 
u 11757. There can thus be no doubt that, the synthetical 
terpene, obtained as described above, is identical with the dsylve 
strene of Swedish oil of turpentine. 

Synthesis of l-Sylrettmie.—ln older to carry out tins synthesis. 
M.methyl-4 6 -cycfohexcne-3-carhoxylic acid (11 grams of «„ -98'6 :; ; 
compare p. 2233) was converted into the methyl ester by treatment 
with methyl alcohol and sulphuric acid, and this, after isolation 
in the usual manner and without distillation, was mixed with ,ui 
ethereal solution of magnesium methyl iodide, containing 6 grain? 


of magnesium. 

The product was isolated in Oie manner already desenbed id 
the case of the tester, and yielded 10 grams of 7-A«-m-menll.enol(8i. 
which distilled at 106— 108°/ 21 mm., and had a slight fata- 
rotation of about «„ +1°. In contact with concentrated hydro 
chloric acid, this menthenol was rapidly converted into a crystalline 
mass, which separated from methyl alcohol in glistening leaflets, 
melted at 70-72°, and had o p -21'8° This Uylvttirene M’M 
chtoridc was decomposed by diethylaniline in the usual manner, 
and yielded k yhutrtn', and, when this was twice carefully 
fractionated, the portion distilling at 176-1(8 had a «~ 68 ‘ - 
d iS 0-S48, and v D 1 4761, whence M=45'24, whereas the valw 

calculated for C 10 Hi C - is 51=45 24. ... i 0 [ 

The final experiment was to mix equal quantities (0 » “ ) 

d- and f-sylvestrene dihydroehlorides, and to recrystall.se t 
product from a small quantity of methyl alcohol, when a 
siderable crop of crystals was obtained which melte siarpy 
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. , ,Qfl consisted of carvestrene dihydrochloride (df-sylvestrene 

J jibvJrocMoride). 


p -elution oj dl-l-Methyl-i. l -cyclohexene-d-carhoxy!ic Acid, 
--OMeiCH 
■'CH.-CiL- 


CH 2 <nH e .n f f> c H-C0 2 H. 


] ( 4 a ted in the introduction that the acid employed in these 

. *i ,-ents and obtained by the elimination of hydrogen bromide 
- l bromo-l-methylc^c/ohexan-3-carboxylic acid, is a mixture of 
> Vi. > ethyl- A 1 - and {/M*methyl-A 6 -cyc/ohexenecarboxylic acids: 

* CHs<^.ch> CH,C ° 2 H 


<“} e f.-OH : > CH ‘ C0 2 H 


CH< 


■CMe-CH 

CH„-CHy 

A«. 


2>CH-U0 2 H 


, n.j ,i latl this fact made the resolution and separation of the active 
,i nsiiuients of the cft-A'-acid a very difficult and laborious process, 
which necessitated the use of a large quantity (295 grams) of the 
vised acids. The process can only be indicated by the following 
examples: The mixed acids (in quantities of 70 grams) were 
ii -solved in a slight excess of X/ 10-sodium hydroxide (510 c.c.), 
heated nearly to boiling, and then a hot aqueous solution of 
j-iiiiMitlivlamine hydrochloride (100 grams) was poured in with 
constant stirring. The oily layer which separated remained syrupy 
f (ir several days, but, when vigorously stirred and left in the ice- 
chest. it gradually crystallised. 

After fourteen days the aqueous layer was decanted, and yielded, 
mi acidifying, nearly inactive acid (9 grains); the buttery menthyl- 
lunine salt was left in contact with porous porcelain until quite 
dry, and the residue rubbed to a stiff paste with methyl ethyl 
ketone and again transferred to porous porcelain. The salt, which 
weighed 94 grams, was then twice recrystallised from methyl ethyl 
ketone, when it had a n — 34‘5° and yielded an acid of rotation 
a n — 16'3°. The plates containing the more soluble f-menthylamine 
salt were extracted with ether iu a Soxhlet apparatus, the acid 
recovered, distilled, and treated again in the same manner, except 
that only 75 per cent, of the required amount of f-menthylamine 
was employed, and, by systematically continuing this process, 
73 grams of acid, which had a D — 16'5°, were separated from the 
29o grams of the original mixture of df-acids. 

When this was repeatedly treated with f-menthylamine, an acid 
(22 grams) was gradually collected, which had a D 49*7°, and it 
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was found that this consisted of approximately pure l-l-methyl ji 
cyclahtxene-3-carboxylic acid. 

In order to demonstrate this, the unsaturated acid (5 g ra|T . 
was dissolved in sodium carbonate and treated with ozone mp' 
absorption no longer took place; the product was then oxidise! 
with permanganate at 0° until the colour persisted for two minut« 
After acidifying, saturating with ammonium sulphate, and 
repeatedly extracting with ether on the machine, a svnip 
obtained, which yielded bromoforin when it was treated with 
sodium hypobromite, and evidently consisted of impure hexau-o 
one-o-carboxylic acid (acetylvaleric acid; compare T., 1890, 57 
230), COMe-CH s -CHj-CH s >Cn.-COjn, 6ince, when it was digests 
with dilute nitric acid and the product evaporated to drvnea 
under ^Jiminished pressure, crystals of adipic acid separated 
(compare T., 1907, 91, 497). 

The formation of adipic acid proves that the unsaturated acid 
of rotation o p -49'7° must be l-methyl-A'-eyciohexene-S-carboxvlir 
acid; 


ch 2 <oh" : ch!> ch ' co ^ h 


rfT ✓CO- Me 


ch 0 -co„h 


► C0,H-CH t ,-CH„-CH 2 -CH 9 -C0 2 H. 


d-l-Methyl-\ Q -cyc\ohexene-3-carboxylic Acid . — After the mixture 
of dl-1 -methyl- A 1 - and ^Z4-methyl-A 6 -cyc7oliexene-3-carboxylic acids 
had been exhaustively treated with Z-menthyl amine in the manner 
just described, the acid was recovered from the mother liquors, 
distilled, and then converted into the brucine salt by the process 
described under method II on p. 2*232. The resulting syrupy 
mixture of brucine salts was mixed with a little water and vigor 


ously stirred from time to time, when, after some weeks, it deposited 
a considerable quantity of crystals, which were collected, several 
times rccrystallised from water, and the acid recovered. This acid 
after distillation had a u -i- 90*8°, and, although not optically pure 
(the rotation should have been a D -1-108°, compare p. 2232), this 
was proved to consist mainly of cM-methyl-A 6 -c?/eZohexene-3-caih- 
oxylic acid, since, when converted into the methyl ester and this 
added to an ethereal solution of magnesium methyl iodide, it yielded 
eZ-A 6 -m-menthenol(8), which was almost inactive, and was converted 
into d-sylvestrcne dihydrochloride (m. p. 72°; a D + 22*1°) by contact 
with concentrated hydrochloric acid. 

This was indeed the first specimen of cZ-A 6 -m-menthenol(8) which 
was obtained, and which served for the first synthesis of d- sylve- 
strene, a preliminary description of which appeared in 1910 (P. 
26, 97). The mother liquors of the brucine salt of the <Z-A 8 -acid 
must have contained d-l-methyl-Abcyriohexene-S-carboxylic acid aD< ^ 
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I , n ,,tj)yl Y c -c#rfohexene-3 carboxylic acid, but no attempt was made 
; -niate these active constituents. 


r r union °f lA-itethyl-tf-cyclohexenc-Z-carboxylic Acid into 
\-\ l -vn-Menthenol(8) and \-Sylvtstnne. 

j„ (jjjs series of experiments, l-l-methyl-A'-cyc/iihexene-S-carb- 
(VV io acid of « D -49*7° ( 12 grams) was dissolved in 10 per cent. 

, , r hv! -alcoholic sulphuric acid (100 c.c.), and, after two days, the 

• ’.-tl 1V l ester was isolated in the usual manner and distilled, when 

• paWed over at 144 — 147°/100 mm. This ester was gradually 
.i inl to an ethereal solution of magnesium methyl iodide (contain- 

,,,-auis of magnesium), and, after remaining overnight, the 
nruilucl was decomposed by water and distilled in steam. The 
lli-lillate was extracted with ether, the ethereal solution evaporated, 
and the residue left in contact with alcoholic potassium hydroxide 
(K0I1=3 grams) for twenty-four hours; water was then added, and 
ilii menllienol again extracted aud distilled; 

n-1318 gave 0*3771 C0 2 and 0*1402 H,0. C=77*8; H-11'8. 

C 1( |TI IS 0 requires 0 = 77*9; H = 11*7 per cent. 

The l-A'-m-jn«»tleno7(8) thus obtained distilled at 106 — 108°/ 
10 min., and had a D -45*9°, but this rotation, for reasons given 
mi p. 2229, is probably somewhat lower than the true value. This 
iiipiulifiiol gradually combines with hydrogen chloride, but not so 
rer.clilv as i ll -))Miienthenol(8) does, and, in contact with porous 
porcelain, the semi-solid product left a colourless, crystalline residue, 
which, after once crystallising from methyl alcohol, melted at 
72-, had ap-22'1 0 , and consisted of l-st/hestrcne, dihydrochlnride, 
uid when this was decomposed by diethyl, aniline it yielded a speci- 
men of l-tghtslrcnc, which distilled at, 1 7 77 — 178° and had 
a,, - 66*5°. 

The authors are greatly indebted to repeated grants from the 
Research Fund of the Royal Society, which largely covered the 
heavy expense involved in this investigation. 

Tin: Usivkilsitikr or St. Andiiews, Oxfoiid ami Manuhksteii. 
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CCXXXIII .— Some Derivatives of 1’horone. Part j 


By Francis Francis and Francis George Willson. 


The great ease with which nitrosotriacetonamine is catalyticaljy 
decomposed into phorone, nitrogen, and water has been previous], 
described (T., 1312,. 101, 2358), and the reaction has been utilised 
as a method for the determination of the concentration of hydrosv! 
ions (this voh, p. 1722). 

There can be but little doubt that the formula used at present to 
represent the structure of phorone is correct, and that consequently 
this material affords au interesting basis for the study of chemical 
relations existing in a compound containing two adjacent pairs of 
conjugated double bonds— the so-called “cross-conjugated system. 1 
We desired to commence this study by the investigation of some 
simple derivative of phorone, in which the magnitude of the 
residual affinities should be altered. 

As phorone tetrabromide was found to be readily converted into 
a dibromo-derivativc, we determined to investigate this first, since 
its method of preparation pointed to the conclusion that it was 
a dibromopliorone of the constitution 

CMe.ICBr'CO'CBrlCMej, 

The replacement of two hydrogen atoms in phorone by bromine, 
however, results in the formation of a substance the propeitios o, 
which differ more, from those of the parent material, than might 
have been expected. 

The molecular refractivity of this dibromo-derivalive showed au 
exaltation of Tl. whereas phorone gives the abnormally high value 
of 3 0; further, the substance could not be directly brominitcd, 
did not combine with hydrogen bromide, and was curiously resistant 
towards oxidising agents. 

The most charaeterist ic reaction of this dibromo-derivative is the 
ease with which it is converted, by concentrated sulphuric acid, 
into a crystalline material of the molecular formula of a brmno- 
hydroxyphorone. 

A study of the oxidation and reduction products of this dern 
ative led us to formulate it as l-bromo-2:2:3'-S-tetramethylbiac\c- 
[0, 1, r A]]imtnn-i-ot-o nne: 


CO< 


Clii CMe, 

C(OH)-C.\h,’ 


although the peculiar action of bromine on 


it cannot be said 
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a very satisfactory explanation from such a conception 

constitution. 

n-i ; „ u this (n’cydopentanone derivative is oxidised with alkaline 
■niTUianate it gives an excell «nt yield of a dibasic acid, C 9 H h 0 5 , 
: , j ibis acid is warmed with concentrated sulphuric acid 
SO 3 carbon monoxide is eliminated, and a quantitative yield 
. u ,, lamclhylsuccinic acid is obtained. The latter can also be 
directly from the licyclopentanoiie by oxidation with 
r.-.mio and sulphuric acids. • 

changes may be represented as follows : 


Cllr — CMe 2 CO a ll-CO-CMe s 
ri, <6 ( OH)-CJle 2 • COjH’ClUt, 


— y co + 


C0 2 H’CJIe 2 

COjH-CMe.; 


There can little d° u h>t that the oxidation of a derivative 
■, draining a five-membered ring had been carried out. 

When the {ifcydopentanone derivative is reduced with zinc dust 
glacial acetic acid, the yield of reduction product obtained is 
verv unsatisfactory; but it becomes quantitative if the acetyl 
derivative is employed. The reduced acetyl derivative which is 
funned is a liquid possessing a. terpene-like odour, readily saponi- 
: . ,J hv alkali, and the free hydroxyl derivative is a crystalline 
...iiterial which so closely resembles the parent substance in all 
it> properties that we assign to it a similar constitution, namely, 
: ?, : H-If/rnmefAy/bicyclofO, 1, '2]pentan-i-ol-5-one, 



When the latter derivative, or the original loeyelopentanoue, is 
reduced in alkaline solution by sodium amalgam, a substance of 
i lie formula CjllmO results. This forms a scmicarbazone, condenses 
villi difficulty with aldehydes, and in appearance, odour, taste, and 
volatility shows a striking resemblance to camphor. 

There is !mt little doubt that it is 1 : 1 : 2 : 2-tetramethylcyc\a 
ii, i,hitt-i-onc, 

•CMc., 

■CMe; 


CO< 


,CH, 

Cll’ 


awl we consider that the difficulty experienced in obtaining con- 
densation products with aldehydes may be ascribed to the accumu- 
iai iou of methyl groups in the molecule. 

-he action of bromine on the original iir//c?opentanone deriv- 
ative results in the formation of a red, crystalline dibromo-deriv- 
ative, CyijoO^Bro. It was found that l-bromo-2 : 2 : 3 : 3-tetra- 
inj cl o[0, 1, 2]pentan-4-ol-5-one is not completely bromin- 
aied in acetic acid solution unless one molecular proportion of 
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bromine was used for the purpose; this fact and the red co] 0 , 
of the derivative, suggesting an o diketone structure, led L|; ' 
formulate the hromination as follows : 


CO< 


COr — CMe 2 
C(OI[)-CAIp., 


+ Hr, 


CU< 


CBr, CMe, 

CBi(OII)-CMe 3 


— > 


HBr + CO<“'Vttb 

CO— c.M, 

This explanation is based on IC. Meyer’s investigations 0 ! - 
action of bromine on substances of the nature of ethyl acetoacetao 
{Annalcn, 1911, 380, 212), and is supported by the fact that j. 
was not found possible to bromiuate, in acetic acid solution, fi t h, t 
the methyl or acetyl derivatives of l-bromo- 2 : 2 : 3 : 3-tetrainetlivL 
hicyclo\0, 1, 2]pcntan-4-ol-5-one, clearly indicating that, the hydrogen 
of the hydroxyl group played a part in the reaction. 

The dibromo-derivative is characterised by the great ease ai-i 
which it is reconverted into l-bromo- 2 : 2 : 3 : 3-tetrametliyl/«c w /,, 
[0, 1, 2]pentan-4-ol-5-one, and this decomposition on the basj, 0 ; 
the constitution we have assigned to the former, namely, 3 . 54 ,. 
bromo-1 :1 :2 :2-tetramethylcyc\opetitan-3:4-dione, appears to indi- 
cate that under certain conditions it can functionate in the tauto- 
meric form expressed by the formula 


.UBi CMe, 

Although under one set of conditions one bromine atom is readily 
eliminated, yet such reagents as alkali hydroxides, or sodium 
acetate in alcoholic solution, yield bromine-free derivatives. The 
diacetate which results from the latter decomposition lias been 
analysed, but tbe product from the action of alkalis is a syrup 
which, so far, we have been unable to investigate. 

The only derivative of tbe red dibromo-derivative still containin'' 
two bromine atoms, which it lias been found possible to isolate, 
is one resulting from the action of diazomethane on its ethereal 
solution. This is a colourless, crystalline material, differing only 
from the parent bromide by OIL, and to which, based on our 
previous conceptions, we provisionally assign the constitution: 

-Nl-C-OMe/ 2 

The investigation is being continued, and it is hoped that further 
light will be thrown on these interesting substances. 


Experimental. 

Phorone tetrabromide lias been described by Claisen, and is 
readily prepared by the action of bromine on phorone iu carbon 
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liviilphide or carbon tetrachloride solution. If the bromination 
_ carried out in alcoholic solution an oil is obtained with properties 
jir-r different from those of the letrabromide, and it is 
•.mposed to investigate this substance at a later date. 

Dibrouiophoront 1 . 

IVlien the tetrabromide is dissolved in a little more than its own 
„,.j s lu of cold pyridine, and the solution kept for twenty-four 
hl „„,. the above is formed, and can be isolated by the addition 
a large excess of water, when it is precipitated as an oil, which 
obtained in quantitative yield and in a high state of purity by 
cashing with water and then 30 per cent, sulphuric acid. The 
ati-T process must be thoroughly carried out, since the dibromo- 
ijei-iviitive retains traces of pyridine with great tenacity, but when 
J from this base the. oil usually crystallises at once. 

The compound crystallises in large, transparent, slightly yellow 
prisms, and melts at 32°. It may be distilled under greatly 
diminished pressure with but slight decomposition, it is extremely 
>uluble in the usual organic solvents, possesses a faint odour resem- 
bling that of pine, and on exposure to the air rapidly becomes 
green : 

ir-llll gave Ob 2 80 AgBr. Br = 54'7. 

C'jHjoOBr, requires Br= 54 2 per cent. 

The dibronio-derivative lias a density of T552 at 37'4°, and the 
retractive index at this temperature for the D- line, is 1-53941, and 
for the f '-line 153460 g this gives a molecular refractivity of 59'77 
and 59 37 respectively, and an exaltation of T09 and 1‘12, based 
mi the formula we have assigned to thfe substance. The magnitude 
f i this exaltation is what might have been expected ill such a cross- 
i-oiijiigated system, but is very much less than that of phorone 
itself, which, according to Briilil, is 3'05. 

The dibronio-derivative is either unacted on by reducing agents 
or else a very small yield of phorone is obtained. Oxidising agents 
have no action on it. When dissolved in carbon disulphide and 
mated with excess of bromine, it can be recovered unchanged; it 
' «!*) unacted on when dissolved in a concentrated acetic acid 
-"hitiun of hydrogen bromide and allowed to remain for two weeks. 


1 -ttrnmn '2 : 2 : 3 : t/' i//bicyclo[0, 1 , 2]pr/ifuu-4-o/-5-one. 

1 he best method for 1 he preparation of this substance consists in 
ming on dibromophoroiio in Ihe cold with about three molecular 
[eupoitions of concentrated sulphuric acid and allowing tho mixture 
to lemain for twenty-four hours. Bromine and hydrogen bromide 
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are evolved, and the product is isolated 
on to crushed ice. 


by pouring the sol utifj!l 


By using not more than 50 grams of the dibromo-derivativ e 
one operation, a yield of 82 per cent, of the bicyclo penta n 
derivative can be obtained. °“ s 


The substance is best crystallised from dilute alcohol, f rom .... , 
solvent it separates in well formed, colourless needles, tnellij 
116°. It is soluble in hot water, slightly volatile with steam ^ 
its behaviour in this boiling solvent recalls that of benzoic act] p 
is extremely stable towards concentrated sulphuric acid, ami ■ 
solution in this medium may be heated to a temperature of ium 
without showing any signs of decomposition: 


O' 1554 gave0'2640 CO., and 00796 H^O. C=46’33; H-S fig 
0 5768 „ 04636 AgBr. Br=34'14. 

CjHuO.Br requires C-^46'34; n-5’58; Br = 34'34 percent 

A determination of the molecular weight by the ebullioscom 
method, using acetone as solvent, gave the following result : 

1-0221 in 19-8 gave At 0360. M.W.^244. 

C a H 1;j O,Br requires SLAV. =233. 


This compound possesses well-marked acidic properties, a lid 
aqueous solution reddens litmus paper, it is easily soluble in 
solutions of the alkalis and in alkaline carbonates, and the sodium 
salt separates from concentrated solutions in characteristic silky 
needles. 

We were unable to obtain either an oxime or semicarbazide. 
probably due to the presence of substituents on either side of the 
carbonyl group. 

The presence of one hydroxyl group was confirmed by lire forma- 
tion of the following derivatives: 

The acetyl derivative, prepared by boiling the ifcyclopentanoue 
for one hour with excess of acetic anhydride, recrystallises from 
dilute acetic acid in iong, colourless needles, melting at 74°: 

0 1562 gave 0 2782 CO, and 0 0807 H,0. C=48'57; H-5’74. 

0'605 „ 04172 AgBr. Br = 29'34 

C„II 15 0 3 Br requires C-48’01; FT = 5’4o ; Br=29'09 per cent. 

The benzoyl derivative svas obtained in the usual way, using 
pyridine as solvent. After crystallisation from dilute alcohol it 
melts at 92°: 


0-184 gave D‘3825 CO, and 0’0892 H,0. C=56’7; H=5'38. 

C]i,H] 7 0 3 Br requires C=56'98; H=5‘04 per cent. 

The carbomethoey- derivative, after crystallisation from dilate 
alcohol and ether, melts at 75 — 77° : 
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,i 2oo gave 0-3396 C0 2 and 0 0954 H 2 0. C=45'18; H=5’17. 

CjjH^OjBr requires C=45'36; H=5'15 per cent. 

Oii'Ution of l Bromo-2:2:3-.UetramethyIhicydo[0,l, 2]pentan- 

A-ol-5-one . 

■f eil 2 ranis of this derivative were dissolved in an excess of 
■v'.r.stinm hydroxide and oxidised with a solution of 15 grams of 
: iin i,. s |:im permanganate, care being taken not to allow the tem- 
mre to rise. On acidification and repeated extraction with 
ill: it 3 grams of an oil were obtained, which set to a very hard, 
crystalline mass on keeping. After solidification it could be 
K-crvsiallised from toluene, and melted at 139°: 

o'llllu gave 0-4732 CO, and 0-1492 H 2 0. C = 53'42; H=6-86. 

C»H m O s requires C=53'46; H = 6'93 per cent. 

A determination of the molecular weight by the ebullioscopic 
Jjictiiocl, using acetone as solvent, gave the following result : 

( 1-1512 in 1 2 ’ 7 0 gave M 0'120°. M.W. = 180. 

C s H 14 0 6 requires M.W. = 202. 

This substance was readily soluble in water, gave a strongly acid 
sJ.miwi, and was shown to be dibasic by an analysis of its silver 

■(ill : 

i.i-UU) gave 0’2325 Ag. Ag = 52'60. 

CjIlijOjAg, requires Ag=51'93 per cent. 

In order to determine the number of hydroxyl groups, a speci- 
men of i be pure acid was treated with excess of diazom ethane in 
<1 lievi til solution. The resulting oil was fractionated in a vacuum, 
and tlio main bulk of the methyl derivative boiled at 160°/50 mm. 
On keeping for a long period this oil set to a crystalline mass, 
which melted at 93 — 97° on recrystallisation from benzene and 
heal petroleum. The analysis showed that a dimethyl derivative 
only had been formed, and hence that there were only two 
hydroxyl groups present : 

"".:!33 gave 0-4436 CO, and 0 1479 H,0. 0 = 56 71; H = 7'71. 

C„II 1S 0 5 requires C=57'39; H=7‘82 per cent. 

Mute this acid can be quantitatively converted into dimethyl- 
■uvemic acid, there can he no doubt that it is a-ktlo fly-tetramethyl- 
' •(•""! acid, CO,II-CO-CJle,-C.\l<yCO,H, 

On reduction with sodium amalgam in alkaline solution this acid 
quantitatively into the lactone of a-It yd roxy-fiy-tetra melh yl- 
•"t’nnc ncitl, an oil which slowly solidifies to a crystalline mass; 
it - may then be purified by recrystallisation from benzene and 
■umt petroleum, and melts at' 68°: 
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0 2168 gave 0‘4578 C0 2 and 0 1503 EL,0. C=57'58; H=7-s- 
C 9 H 14 0 4 requires C=58'06; H = 7'52. °' 

An analysis of the silver salt of this lactonic acid show.; 1 
was monobasic: 

0'4880 gave 0 1798 Ag. Ag=36'85. 

C 9 H 13 0 4 Ag requires Ag=36'8o per cent. 

When a-keto-fSy-tetramethylglutaric acid was warmed to Sij. 
with concentrated sulphuric acid, carbon monoxide was evolve,! 
and a quantitative yield of tetvamethylsucciuic acid obtained, n-i 
acid (m. p. 180—190°) gave correct data on analysis, and wa j 
characterised by conversion iuto its anhydride, which melted a - 
147°, and also gave correct analytical data. 

Tetramethylsuccinic acid was also obtained by the direct oxida. 
lion of the tirycfopentanoue derivative with chromic acid. 

It eduction of l-Bromo-l : 2 : 3 : 3-Wrai«c6Ay?bicyclo[0, 1, 2 ]ptnt«n. 
i-ol-5-onc. 

This derivative gives only a very poor yield of reduction product 
when treated with zinc dust and glacial acetic acid, but when 
acetyl derivative is used an excellent yield of the acetyl derivative 
of 2:2:3: 3-feframef/»//bicyclo[0, 1, 2]pen tan-i-ol-5-one is obtained. 
This derivative is an oil, which is easily saponified by warming 
with dilute alkalis; when this solution is acidified and extracted 
with ether, the parent, substance is obtained, which fuses at 66"- 
on recrystallisatiou from boiling water. 

In appearance and solubility it closely resembles the bromo-deriv- 
ative; it also possesses a very similar, but somewhat more pungent, 
odour, and shows the same acid properties : 

0-2190 gave 05618 C0 2 and 0 1788 H 2 0. 0^09-96; H = 907. 

C s H, 4 0 2 requires C~70'13; 11 = 9 09 per cent. 

The benzoyl derivative, prepared by the ordinary method, melts 
at 69° on crystallisation from dilute alcohol : 

0-2324 gave 0’6330 C0 2 and 0'1470 H 2 0, C = 74 ‘ 29 ; H = 7 03. 

C 10 TI 1s O 3 requires C “74-42; if- 6 98 per cent. 

When 1 -bromo-2 : 2 : 3 : 3-teU-aniethylfti'e,ydo[0 I l,2]pentan 4-ol-o-oue 
is reduced in alkaline solution by 2 per cent, sodium amalgam, a 
strong odour of camphor soon becomes apparent, and the reduction 
product separates in flakes which can he extracted with ether. 

The derivative is purified with difficulty by crystallisation lion' 
dilute alcohol and ether; it melts at 130°, and sublimes so readily 
that it cannot be dried in a vacuum. The same substance can a so 
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obtained by th® reduction, under similar conditions, of 

-3 -S-tetramethyliiey <&>[<>, X, 2)pentan-4-oI-5-une. 

" The material is only sparingly soluble in water, but dissolves in 
] ordinary organic solvents, and has an appearance, odour, arid 
1 cur iottsly similar to that of camphor, and, like that substance, 
V‘;,. 5am e when pressed or cut with a spatula : 

"”0*2086 gave 0-5884 CO a and 0-2152 Ufi. C=76'91 ; H= 11-47. 

Ca H 16 0 requires C = 7714; H-11'43 per cent. 

. ^termination of the molecular weight by the ebullioscopic 
-."tlio‘1, using acetone as solvent, gave the following result: 

1 P4367 in 16 36 gave At 1 008. M.W. = 148. 

C 9 H 16 0 requires M.W. = 140. 

Ihe temicarbaione obtained in the usual manner melted at 223° 
, m rec rystallisation from dilute alcohol : 

(1-144 gave 26' 6 c.c. N 2 at 13’5° aud 759 7. N = 21'78. 

C 10 H 19 ON 3 requires N = 21’32 per cent. 

There can he but little doubt that the substance described is 
I ■ 1 ■ 3 : 2-tef ramethylvjc\opentan-&-one, but, unlike cyclic ketones 
s' this class, it does not condense at all readily with aldehydes, 
bull] with benzaldehyde and with 0- and m-nitrobenzaldehyde, 
under the influence of sodium ethoxide, small quantities of ye ' ow 
condensation products were obtained, but analysis showed that 
these were mixtures of mono- and di-benzylidene derivatives, which, 
with the small amount at our command, we were unable to separate. 

When 1 :1 :2:2-tetramcthylcyc7»pentan-4-one is oxidised with 
hvdrooen peroxide in alkaline solution an acid results, which may 
lie crystallised from a small quantity of water, or from benzene, 
and melts at 131°. The analysis indicated that this substance was 
aft-telmmcthi/lglutaric acid, CO„H-CH 2 -CMe 2 -GMe.,-C0 2 H : 

0'2272’gave 0'4794 C0 2 and 0 1662 H»0. C=57'o3; H = 814. 

C fl H 19 0 4 requires 0 = 57 45; H = 8'51 per cent. 

Action of Bromine on l-Bromo-2 : 2 :3 '.Z-tetra methyl- 
bicyclojO, 1, 2]pen(an-4-oZ-5-one. 

Bromine does not act on the above compound iu carbon 
disulphide solution, but one molecular proportion gives a quantita- 
tive yield of a dibromo-derivative when the operation is carried 
out in glacial acetic acid. The compound is insoluble in water, 
and may be purified by rapid crystallisation from alcohol. It is an 
orange, crystalline substance, melting at 182°. 

From the analysis and molecular-weight determination we con- 
sider that this substance is 5 :5-dibromo-l : 1 : 2 : 2'tclramethylcyc\o- 
pcntanc-Z ;4 -dione : 

VOL. cm. 7 1 
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0-1457 gave 0185 C0 2 and 0'0507 H 2 0. C=34 63; H=3'g 7 
0-4587 „ 0-5602 AgBr. Br=51-96. 

C 9 H 12 0 2 Br 2 requires C=34'61; H,— 3"85 ; Br=51"28 percent 
The molecular weight was determined by the ■ 

method, using acetone as solvent: f 

0-3466 in 14'79 gave A<0'178. M.W. = 288. 

C 9 H 12 0 2 Br 2 requires M.W.=312. 

Neither the acetyl nor the methyl derivatives of l-b rmoo . 
2 : 2 : 3 : 3 - tetramethyl6icyr/o[0, 1, 2]pentan-4-ol-5-one could ^ 
brominated in acetic acid solution. 

By far the most characteristic reaction of this dibromo-deri»ati t6 
was the case with which it was reconverted into the substance [ rom 
which it was obtained; a decomposition brought about quantita 
lively by concentrated sulphuric acid or by reduction with zinc 
dust and glacial acetic acid, and partly by boiling with water 
alcohol, or acetone. 

This decomposition clearly points to the fact that one bromine 
atom is situated differently from the other. 

Although under the above conditions one bromine atom alone ii 
eliminated, yet when the dibromo-derivative is acted on by alkalis 
in aqueous suspension a substance is obtained free from bromine. 
The yield of the latter, however, is small, and the substance ii i 
syrup, which we have been unable to obtain in quantity in the 
crystalline form. A small specimen recrystallised from benzene in 
light petroleum melted at 68°. 

When the dibromo-derivative is boiled with an excess of alcoholic 
sodium acetate a crystalline diacetate is obtained, which melts »t 
100 — 102° on recrystallisation from dilute acetic acid : 

0 1468 gave 0 3118 C0 2 and 0 0898 H,0. C=57’91; H=6 79, 
C b H is 0 6 requires C=57'77; H = 6'66 per cent. • 

This diacetate is readily decomposed by dilute alkalis, and the 
resulting substance is a syrup which we believe to be identical 
with that mentioned in the last paragraph. A small quantity of 
this was also obtained in the crystalline form and melted at 67°, 
and this melting point remained unchanged when the substance 
was mixed with some of the product obtained by the action of 


alkalis on the dibromo-derivative. 

The only derivative of the latter compound that we have been 
able to obtain, which still contains two bromine atoms, is that 
which results when its ethereal solution is treated with diazo- 
methane. This derivative, which is colourless, crystallises indiffer- 
ently, and the crystals feel sticky, although showing a definite 
melting point of 190° after repeated recrystallisations from i u 6 


acetic acid : 
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0.174 „ ave 0-3066 C0 2 and 0'0904 BLO. C^36'77; H = 4'42. 

^ 0-5299 AgBr. Br = 49‘25. 

jl, H ,0.,Br 3 requires C=36'81; H=4'J9; Br = 49 08 per cent. 

Our thanks are due to Mr. D. A. Clibbens for the great assist- 
. „ ave one of us in the preliminary investigation of the 
Irvr/r/pentauone and its dibromo-derivative. 

I)1E Chemical Defaktmext, 

('SIVIItSITV OF BRISTOL. 


r XXXIV . — Amalgams Containing Silver and Tin. 

Bv William Arthur Knight and Reginald Arthur Jotneh. 

flit present investigation is a continuation of work done in this 
■a!, oratory by one of us on the chemistry of the ternary system 
liu-silver -mercury (T., 1911, 99, 195; also McBain and Joyner, 
Ih-utal Cosmos, June, 1912). In that communication it was firmly 
■slablished that freshly filed alloys of silver and tin require about 
nvice as much mercury for amalgamation as filings which have 
been heated to 100° for half-an-hour, or which have been kept at 
ro.ini temperature for several months after filing. The latter kinds 
oi filings are said to bo " aged.” In addition to a thorough investi- 
gation of this -‘ageing” of filings of silver-tin alloys, the com- 
munication mentioned above contained an account of work done 
on the chemistry of the binary systems silver-tin, silver-mercury, 
lin-mercury, whilst the ternary system silver-tin-mercury was 
studied at temperatures up to 63°. 

The object of the present investigation was to check and confirm 
some of the previous conclusions with regard to ageing, and to study 
the ternary diagram at higher temperatures. 

Throughout the present communication the composition of the 
alloys and amalgams is everywhere expressed in atomic percent- 
ages, but the percentages of tin and silver in the liquid amalgams 
as given in tables III — VI of the previous communication are 
percentages by weight. 


Past I. 

The Ageing of Filings of Alloys of Silver and Tin. 

Although no satisfactory explanation of the mechanism of this 
process has been advanced, its existence was proved conclusively 

7 1 2 
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by the results given in the previous communication. It has 
suggested (H. B. Baker, Ann. Reports, 1911, 8, 36) that the 
experiments described did not absolutely disprove the hypothesis 
that the ageing of a dental alloy may be due to a superficial Sl m 
of oxide formed during the heating, especially since many metal? 
oxidise very readily when they are ground in an agate mortar. 

We desire to lake this opportunity (compare Baker, toe. 0 * f 
with Joyner, loc. at., p. 195) of stating categorically that it i s a „ 
obvious sine qua non of work such as that described in this ar4 
the previous communication that all experiments on alloys, filing? 
or amalgams above room temperature are carried out in a reducing 
atmosphere of hydrogen or coal gas. This also applies to the 
preparation of the alloys when fusing their constituents together. 
Apart from the few particular experiments specially indicated, this 
condition has been observed throughout, 

The following further experiments were therefore carried out 
by (me of us, and fully confirm those previously published by the 
other : 

(1) A quantity of the alloy Ag 3 Sn was very slowly filed, the ha: 
of alloy being cooled in running water every ten seconds, Some 
of this filed alloy was pulverised in an agate mortar, and was tier 
weighed and shaken for two minutes with excess of mercury. The 
excess of mercury was squeezed out through chamois leather by the 
application of a 56 lb. weight (25 kilos.), as described in the 
previous communication (toe. eit., p. 198). The amalgam remaining 
was then weighed. It was found that 

Wt. of mercury retained _ 6*081 
Wt. of alloy taken 2*414’ 

2*52 

1 

These filings have therefore remained “ unaged ” in spite of 
having been ground fine in an agate mortar. This confirms the 
experiment previously published (Joyner, loc. eit., p. 203), which 
Baker appears to have overlooked. 

(2) A similar experiment was performed, but the filings of the 
alloy Ag 3 Sn were “ aged ” before pulverisation by heating for halt 
an-hour at 100° in an atmosphere of coal gas. It was found that 

Wt. of mercury retained _ 3*448 
Wt. of alloy taken 3*212’ 

H)7 

1 ' 

These filings are therefore still " aged.” Hence pulverisation in 
an agate mortar does not age unaged alloy, nor does it unage ag« 
alloy. This shows that the hypothesis that ageing may be me 
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ficial oxidation is untenable. For, if such were the case, 
^ikerisation would either remove the film of oxide exposing fresh 
1 rI - ace9 of alloy on which mercury would readily react, thus unage- 
' tho'e filings, or , likewise contrary to fact, unaged filings would 

(i.'iebv become aged. 

,, y K0 ] 0 ts of filings of the alloy Ag 3 Sn were prepared similarly, 
, rl were heated in sealed tubes for half-an-hour at 100°. The tubes 
.•id been washed out four times with coal gas after introducing 
h filings and finally one tube was filled with coal gas whilst the 
was thoroughly exhausted by a Fleuss pump before they were 
■ a!ed up After heating, the contents of each tube were pulverised 
in the agate mortar, amalgamated, and the excess of mercury 
sniieezed out as before. The results obtained were as follows: 


(a) Tube Filled with Coal Gas. 

Wt. of mercury retained _ X 522 
Wt. of alloy taken 1-806’ 

0'84 
1 ' 

(b) Tube Exhausted. 

Wt. of mercury retained _ 1 877 
Wt. of alloy taken 2-4U0’ 

0-78 
1 ’ 

Hence both lots of filings were still aged. 

(4) Efforts were again made to “ age ” a solid bar of alloy. The 
bar of Ag 3 Sn was heated in a sealed tube filled with coal gas for 
live days at 115°. After filing, pulverising, and amalgamating as 
before, it was found that 

Wt. of mercury retained _ 5 • 1 1 2 
Wt. of alloy taken 2-068’ 

2 47 
1 ' 

On heating to 115° for a further four days, filings from the same 
bar gave 

Wt. of mercury retained _ 2‘33 
Wt. of alloy taken 1 ’ 

whilst after six days more at the same temperature 
Wt. of mercury retained _ 2'2‘J 

Wt. of alloy taken 1 

Ihe bar has therefore remained “ imaged.” It seems, therefore, 
no longer possible to ascribe ageing to any (uncatalysed) poly- 
morphic change, since ageing does not take place in a bar of alloy 
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heated during several weeks, whereas it occurs with unfailj n ., 
regularity in filings heated for half-an-hour. 

(5) Ageing might be due to sorption of oxygen by the jj,. 
but such oxygen cannot have any effect if magnesium is added to 
the alloy before filing. Hence, in order to test this hypothesis, P, 
following experiment was carried out. 

Part of a bar of the alloy Ag 3 Sn was melted with about 1 „ 5I 
cent, of its weight of magnesium in an atmosphere of coal ej, 
After allowing the resulting alloy to solidify, it was re-melted 
with vigorous shaking, and again allowed to solidify. The allov 
prepared in this way must have been thoroughly mixed. Filings of 
this alloy were amalgamated, and the excess of mercury squeezed 
out exactly as in previous experiments. The result gave: 

Wt. of mercury retained _ 4 733 
Wt. of alloy taken 2-143’ 

2-21 
1 ' 

A second quantity of these filings was." aged ” before amalgam, 
tion, and it was found that 

Wt. of mercury retained _ 21)77 
Wt. of alloy taken 2-781’ 

1-07 
1 ' 

This experiment thus disproves the hypothesis that ageing is due 
to sorption of oxygen by the filings. 

Although the mechanism of ageing is as yet quite unknown to 
us, it might be due to a polymorphic change, which, as it doss 
not take place with sensible velocity until the bar of alloy is filed 
up, may possibly he enormously accelerated by the iron or products 
of iron introduced during the filing,* 

Part II. 

The Ternary System: Silver-Tin-Mercury. 

In the previous communication it is stated that there are two 
groups of equilibria in this system corresponding with higher and 
lower temperatures respectively. Further investigation, however, 
has shown that, although this view is not quite strictly correct, 
it is true for all practical purposes. The evidence in favour of it 
was that the cooling curves of all amalgams of silver and tin s 
breaks at temperatures between 65° and 100°. This might »' e 

* That a change does take place in the AggSn filings ve have establi 
density determinations ; these will be included in a later communication. 
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been interpreted as being due to the formation of a ternary 
compound at higher temperatures. These breaks may also be 
raken as indicating that the particular amalgam under considerar 
tion has crossed from a field of three phases (H in Fig. 1) to a 
0 f two phases ( B in Fig. 1), owing to the broadening out of 
this latter region as the temperature rises. It is shown in the sequel 
that the latter interpretation is correct, and that no ternary 
compound is formed. 


Systems Containing Wholly or Partly Liquid Amalgams. 

The study of the composition of the liquid amalgams in contact 
with one or more solids not only establishes by direct experiment 
the exact delimitations of the liquids which are so important a 
feature of this system, but derives special significance when inter- 
preted in the light of the phase rule. This mode of attack, which is 
not usually available, enables us to deduce with certainty, from the 
position and shape of the liquid region, the nature and the com- 
position of the solids capable of existing in contact with these 
liquids. The phase rule predicts that, in a ternary system such as 
the present, not more than two solids can simultaneously exist in 
contact with liquid at any given temperature. Where two solids 
are present the liquid will have a fixed composition lying at the 
intersection of two of the curves bounding the liquid field. Liquids 
situated along the smooth boundary curves themselves can be in 
contact with only one solid element or compound or solid solution ; 
thus the number of solid phases present is known. Finally, the 
nature and composition of the solids present can be deduced from 
a knowledge of the initial percentage composition of the system 
and the composition of the resulting liquid. 

This method has here been employed at the following tempera- 
tures: 63°, 90°, 166°, and 214°. Thus for each temperature we 
have obtained an equilibrium diagram showing the composition 
and extent, of all saturated and unsaturated liquids (region denoted 
by the letter A in the diagrams), together with the delimitation of 
all the adjacent heterogeneous fields, leaving only a small portion of 
the diagram consisting of solids very rich in silver, but containing 
very little tin still to be investigated. For this the ordinary 
metallographic methods will be available. The result is to disprove 
the existence of any ternary compound of silver, tin, and mercury, 
but, on the other hand, to demonstrate the existence of a single 
series of solid solutions indistinguishable from “Arbor Dianae 
AgsHg 4 , T oom temperature. At high temperatures this series of 
solid solutions lengthens out from this composition of Ag s IIg + 
roughly in the direction of Ag 3 Sn as the temperature is raised, 
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In order to determine the composition of the liquid phase at 
temperature, weighed amounts of the three metals were introdi] 80 ! 
into the reaction tube, from which all air was removed by Was ^j 
out the tube by means of coal gas after introducing the ir e t a ] C 
The reaction tubes at the lower temperatures, where the vap oc 
pressure of mercury is small, were not completely immersed i n .y) 
thermostat. At the higher temperatures the tubes were sealed of 
and totally immersed, the drawn out portion being scratched so 
as to admit of breaking it within a rubber tube connected with 
hydrogen or coal gas while keeping it still in the thermostat 
These tubes for the higher tempera 
t tures were of the shape and an 

' ' proximately of the size s ]] 0Sll 

Scrupulous care must he taken to 
ensure that all the solid has reallr 
come into contact with all tl 6 
liquid. 

At 166° a heavy oil was employed 
as thermos^t liquid. The particular 
oil used was obtained throirt 
Messrs. Baird and Tatlock from 
Price’s Patent Candle Co., and gate 
off little odour even at 166°, At 
211° the oil was replaced by the 
eutectic mixture of potassium sad 
sodium nitrates (45'5 per cent, hr 
weight of the latter), to which a 
quantity of lithium nitrate had been 
added sufficient to ensure its remain- 
ing liquid at about 205°, as the 
REACTION TUBE. eutectic mixture of potassium and 

sodium nitrates solidifies at 218°, 
No difficulty was experienced in maintaining the temperature of 
the melted nitrates constant to within 0'2° during any individual 
experiment, although the mercury regulator was simply a length of 


/-I 
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iron gas piping. 

After the reaction tubes had remained in the thermostat for a 
sufficiently long time to ensure the attainment of equilibrium- 
this time varied from four days at the low temperatures to as 
many hours at the high temperatures — part of the liquid phase 
was removed and analysed in the same way as is described in the 
previous communication. 

The tables which follow give: 

(1 ) The gross composition of the mixtures with which the reac ion 
tubes were charged, 
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^ The composition of the liquid phase as determined by 

:sn ^ S1 The letters by which the corresponding points on the 
i terrain < ire designated. 

The positions of the points representing the gross compositions 
i ulicated thus ©, whilst the points on the liquid curves are 
’ ;j uls corresponding points being represented everywhere 
i °th’ same letter. All compositions are given in atomic percent- 
ages of 


(he metals employed. 


Table I. 


Temp. 63-10°±0-05. 


Gross composition. 

Composition of liquid phase. 

Point on 

A* Sn. 

Hg. 

Ag. 

Sn. 

% 

diagram. 

;*;,•!) 2 0 

63-0 

0-21 

182 

98-0 

a 

-o 2*75 

02-25 

0-36 

4 04 

95 6 

b 

35-0 3 -5 

61'5 

0-06 

4*16 

95-77 

c 


The atomic percentage^ silver in the liquid phase corresponding 
with the point c is too low owing to error in the analysis, but 
previous determinations (T., 1911, 99, 208) in the case of saturated 
amalgams render this of little importance. 

From the results of tabic I combined with those given on p. 208 
of the previous communication, it is possible to construct the cross- 
section of the thermal diagram at this temperature; thus when 
the results mentioned last are re-calculated in atomic percentages, 
we have the following values : 

Solubility of silver in mercury at 63°-0T91 at. per cent. 
Solubility of tin in mercury at 63° = 3'884 at. per cent. 

The other results of this table represent amalgams saturated 
with respect to both silver and tin, and their liquid phases coincide 
with the intersection of the liquid curves at c. 

The cross-section at 63° of the thermal diagram is given in 
Fig. 1. 

The explanation of this figure is as follows : The pure metals 
occupy the angular points of the equilateral triangle. On the side 
Ag-Sn is marked the position of the only compound which silver 
terms with tin, namely, Ag 3 Sn, containing 75 atoms per cent, of 
silver. Sow silver and mercury form three compounds, Ag 3 Hg 4 , 
-Ag 3 TIg 2 , and Ag s Hg, which are shown in their proper positions 
on tlie side Ag -FTg. Tin and mercury do not form a compound, 
but the solid crystallising out at any temperature consists of a 
>o!id solution of mercury in tin. At 63° this solid solution contains 
9 a atoms per cent, of mercury (K. Bornemann, “ Die binaren 
Metallegierungeu,” Teil II., Tafel 14). This point is marked on the 
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Sn-Hg side of the triangle. Tn addition there is shown tfo 
position of the saturated solution of silver in mercury at “Silver” 
and that of the saturated solution of tin in mercury at "Tin;. 
On joining up the points as shown in the figure, it will be seen 
that at 63°: 

(1) All points in the field A represent liquids. This field A 
bounded by two continuous curves and by the Sn-Hg side of the 
triangle. 

(2) All mixtures the compositions of which are represented by 


Fig. 1. 



points in the field B give a liquid represented by a point on the 
liquid®, together with a solid solution represented by a corre- 
sponding point on the solidus. It is a geometrical required 
that if a straight line is drawn from the point on the liqu 
the point representing the gross composition of the original mix « 
this straight line must pass through the point on 
representing the composition of the solid solution. Tha 
in this heterogeneous field mnst- be solid solutions is a req ^ 
of the phase rule. For by the phase rule it * 

system consisting of three metals there can only be one P 



amalgams containing silver and tin. 2255 

. ,. e itions where the liquid phase varies, and a series of solid 
■elutions is the only way in which this single phase can be consti- 
' since the locus of the prolongations is a curve. Had the 
‘ ] )een a definite compound, all the prolongations would have 
' pj through the one point representing its composition on the 
tiasraiQ. That there is good reason for considering the lino drawn 
from AvsHiU to X as approximately the solidus will be seen later. 

. 3 'j j n all regions such as G a mixture of the three metals in the 
proportions represented by any point within the area considered 
i/ires the substances represented by tbe angular points of that 
vprion; thus any point within the area ff gives the three substances 
\«,Sn, Sn, and satu-ated solution of mercury in tin. The propor- 
tions in which these substances are formed depends on the position 
ot the point representing tbe gross composition of the original 
mixture. 

The results of table I can be exhibited in a diSerent way as 
follows: We can calculate for each point the number of atoms of 
diver and of tin associated with 100 atoms of mercury. The 
if=nlts of this calculation are as follows : 


Table Io. 



No. ot atoms of 

No. of atoms of 

Point on 

.silver to 

till to 

diagram. 

100 atoms of mercury. 

100 atoms of mercury 

“ Silver ” 

0*19 

_ 

a 

0-21 

1-86 

l, 

0-38 

423 

c 

(a? 6 0-33) 

4*34 

"Tin” 

— 

4-04 


The number of atoms of silver thus obtained may be plotted as 
ordinates against the number of atoms of tin as abscissae. Taken 
in conjunction with similar diagrams at higher temperatures (see 
below) consisting of two flat curves meeting at a point, it is clear 
that, no definite compound between silver, tin, and mercury is 
formed. 

Table II. 


Temp. 90'0°±0-2. 


Gi 

oss composition. 

Composition of liquid phase. 

Point on 
diagram. 

Ag. 

Su. % 

Ac t. 

Sn. 



Pure silver 

0*88 

— 

99-67 

“Silver ” 

35-0 

30 0 35-0 

1*00 

20-6 

78-4 

d 

22'S 

5*7 71 ’5 

0 53 

4 “2 

95-3 

e 

J71 

11-4 71 T. 

0-80 

12-9 

86-3 

f 

I'i'O 

10-0 45-0 

0-96 

20*5 

78*5 

Q 

10-0 

15'0 75 '0 

0-88 

15-7 

83-4 

h 

4 0 

16-0 80 0 

0-92 

10*6 

82-4 

k 


Pure tin 

— 

20-0 

80-0 

“Tin.” 
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The last value is taken from the diagram in Bornemann’a ^ 
previously referred to. 

The results of table II are shown in Fig 2, where the cliffy 
fields are represented by the same letters as in Fig. l, ^ 
that the liquid field A has increased considerably in ^ 
also that it is broader than was the case at 63°. All mixt me < 
the gross compositions of which are represented by points falling 
within the area A are completely liquid at 90°. The heterogeneou*:. 
field B has also increased in size. All mixtures represented 


Fic. 2. 



initially by points within the area B give a liquid the composition 
of which is represented by a point on the liquidus, together with a 
solid solution represented by the corresponding point on the 
solidus. Mixtures represented by points within the triangle E 
always give saturated solutions of tin and silver in mercury; thus 
the liquids given by the mixtures the compositions of which are 
d and g are identical, and their composition is represented by the 
intersection of the boundary curves of the field A. It will he 
evident from the above that mixtures represented by points falling 
within any of the other areas give the substances represented by 
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Le angu lac ^inta of the triangle in which the points fall. It is 
•.robable that the cross-section of the solidus is not a straight line 
4iown in the figure, but as yet the actual shape of the solidus 
known as accurately as is the case with the liquidus. This 
Hunt will be referred to again. 

: £ n the same way that we obtained the results of table la from 
ib'e I, we can get those of table Ila from table II, 



Table Ila. 



No. of atoms of 

No. of atoms of 

Point on 

silver to 

tin to 

Diagram. 

100 atoms of mercury. 

100 atoms of mercury. 

"SiDcr” 

0’33 

_ 

d 

1-28 

20-3 

e 

0 56 

4‘4 

f 

0-93 

H'9 

9 

12*2 

26-1 

h 

1*06 

18-8 

k 

M2 

20'0 

"Tin '■ 

— 

25-0 


Special attention was devoted to the diagram at 166'5°, the 
•i-sults being as follows: 


Table III. 

Temp. 166*6°±0*5. 

Gross composition. Composition of liquid phase. 








Point on 

Afr 

Sn. 

Hg- 

* Ag. 

Sn. 

Hg- 

diagram. 


Pure silver 


M3 

— 

98-87 

"Silver" 

58 ’3 

25-0 

167 

3-11 

57'6 

39*3 

l 

57'1 

14-3 

28-6 

3-57 

327 

637 

TO 

50 '0 

12-5 

37*5 

273 

25*6 

717 

n 

44-8 

6-6 

48A 

3 '20 

13 '9 

82 '9 

0 

41*7 

417 

16'6 

2-80 

66*2 

31 -0 

V 

40-0 

267 

33-3 

3'02 

44 '3 

527 

q 

39 9 

39-9 

20-2 

•2-82 

641 

33 1 

r 

29-9 

4-9 

65 2 

1*41 

4 6 

94*0 

s 

28-8 

40-0 

31-2 

270 

54*1 

42-9 

t 

20-0 

58 ’5 

28-5 

2-95 

152*5 

34*5 

« 

151 

107 

74 *S 

2 'SO 

13*0 

84-2 


14-3 

57-1 

28 6 

2 60 

65*0 

32-4 

w 

9 '6 

77-1 

13-3 

1-60 

66*6 

31-8 

X 

87 

78-3 

13-0 

273 

67-1 

30 2 

y 


Pure tin 


“ 

65-6 

34 '4 

" Tin ” 

The cross-section of the thermal diagr 

am at 166*5° is 

given in 

■lg. 3. 









2258 


K SIGHT AND JOYNER: 


Yif:. 3. 



The results of table III can be arranged in the following way: 


Table Ilia. 



No. of atoms of 

No. of atoms of 

Point ou 

silver to 

tm to 

diagram. 

100 atoms of mercury. 

100 atoms of intreur 

“Silver” 

1 *3 4 

_ 

l 

7-91 

14(5 ’6 

VI 

f)-60 

51 U 

n 

3*1 

35“ 

0 

3*6 

10-8 

V 

9 03 

218-6 

•1 

573 

84-1 


8*2 

193 7 

.V 

3 50 

4 9 

l 

6-29 

126* 

U 

8*5 

181-2 

V 

3-33 

154 

w 

8-02 

200-6 


5-03 

209-4 

V 

9-04 

222-2 

“Tin ” 

— 

190-8 


On plotting these points we again obtain two smooth curves 
meeting at a point. 
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Table XV. 


Temp. 2I4-0°+0'5. 


( t 

joss composition. 

Composition of liquid phase. 


At,'- 

Su. 

% 

Ag. 

fin. 

Hg. 

t omt on 
diagram. 


Pure silver 


2‘3 

— 

97-7 

“Silver." 

50 '0 

40-0 

100 

4'8 

72 7 

90 

a 

50 ‘0 

•35 0 

o-O 

4*3 

Stx-O 

97 

.8 

40-0 

40-0 

20-0 

oi 

61-4 

33*5 

7 

30 -0 

60-0 

10-0 

40 

82-3 

13*7 

S 

irs 

SO -3 

2-4 

3 9 

93-2 

2*9 


5-0 

90 0 

2'0 

3-8 

93-2 

3*0 

c 


Pare tin 


— 

92 0 

8*0 

“Tin.” 


The cross-section of the thermal diagram at 214° is given in 
pin, 4, It is similar to those obtained at lower temperatures, and 
the remarks made there apply here also. 


Fig. 4. 



The Solidus . 

The position and shape of the solidus has not been determined 
as accurately as the liquids?. The method by which its approxi- 
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mate position has been found is as follows: From measur 
of the vapour pressures of silver amalgams, which are being 
out by one of us, it is known that Ag 3 Hg 4 is solid and 
300°, since it has at that temperature a vapour pressure m V* 
ably lower than that of mercury. From this it appears th 
mixture of mercury and silver gives rise to Ag s Hg 4 and a satu \ 3 
solution of silver in mercury. Hence the solidus passes th 
the point Ag 3 Hg 4 , the corresponding point on the liquidus at **' 
temperature giving the concentration of the solution of silver^ 
mercury at that temperature. During the present series of measur"* 
ments it was found that the mixture m (Fig. 3) gave rise to a sm .i| 
amount of liquid phase. Therefore the solidus lies slightly at® 
rn. A mixture corresponding with (Ag 3 Sn)„Hg gave absolutely”' 
indication of a liquid phase at 166°. Hence the Bolidus at l§f 
passes through Ag 3 Hg 4 , slightly above m, and somewhat below 
(Ag 3 Sn) z Hg. In the same way at 214° its position is the same thn« 
far, but the left hand end was investigated in the following vray" 
Mixtures corresponding with the compositions given by the points 
1, 2, 3 ... 7 were made np, and were heated to 214° for setera' 
hours. These mixtures were then examined carefully for tkj 
presence or absence of liquid. The compositions of these points 
are as follows: 



Ag. 

Sn. 

Hr bit. 7 

(1) 

62 

33 

5 

(2) 

65 

30 

5 

(3) 

65 

33 

2 

w 

67 

31 

2 

(5) 

70 

27 

3 

(6) 

69 

29 


(7) 

6S 

28 

4 


Picseuce or absence of liqui.i. 
Plenty of liquid. 

If present, amount of 
liquid was extremely 
small. 

Certainly gave liquid. 
Certainly gave liquid. 
Cave no liquid. 

Very small amount of 
liquid. 

Gave no liquid. 


In the ease of (5), (6), and (7) th© mixtures were heated at 
250° for twelve hours before being introduced into the thermostat 
at 214°, thus ensuring that equilibrium was attained. 

It is evident that, if the whole of the liquid phase could be 
withdrawn in each determination, the position of the corresponding 
point on the solidus could he readily found with considerable 
accuracy. For if we had grams of the mixture A in the 

reaction tube, and if this gave rise to m grams of liquid B , then 
the corresponding point C on the solidus could he found by produc- 
ing BA to C , so that nxCA~mxBA. Unfortunately it is not 
possible to withdraw the whole of the liquid phase. It may be 
possible to determine the amount of liquid phase left behind in 
the reaction tube in the following manner. A small weighed amount 
of gold is added to the metals in the reaction tube. After the liquid 
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50 luii been withdrawn a gold assay is made of the substance 
An behind in the tube. If it was known that all the gold passed 
tile liquid P hase ! tbe resu!t of the gold assay would permit 
,t the calculation of t.he amount of liquid phase left behind, and 
in., in tills " c should be able to determine the amount of solid 
„ Licit was in equilibrium with the total amount of liquid phase 
Then by calculation the position could be found of the correspond- 
? point on the solidus. This method we hope to test. It, is 
ptesibb' that the solidus is more convex upwards than is repre- 
1 mod in the figures. This point will be settled later on. 


Discussion of the Results. 


It is evident from inspection of the figures that all the diagrams 
, r , of the same type. The most striking feature is the °rapid 
increase m size of the fields A and B with rise in temperature, so 
dial nl 16®° the liquid field A, which at 63° reached less than' 
, until of the distance across the diagram towards the tin side, 
reaches three-quarters of the way across. 

Kven more rapid is the falling off in the maximum content of 
jin in the solidus as the temperature is lowered ; thus at 90° the 
ml hills still extends about two-fifths of the distance across tile 
■liagram, but at 63°, only 2T° lower, it reaches only one-sixth of 
ifc disunite, and contains not more than just over 2 per cent of 
ii" It is thus evident that at room temperature the tin capable 
,i dissolving in the crystals of “Arbor Dianar.;’ Ag 3 Hg 4 , must be 
inite negligible in amount, in accordance with the "conclusions 
■rtviously arrived at. 

It will be evident from a comparison of Figs. 1—3 that an 
nun lgam such as that represented by q, which is solid at room 
'■""l’™ lnre > wiU Partly liquefy at some temperature between 63° 
iid 9t)q and will gradually become more liquid as the temperature 
s rased. This seems to be a satisfactory explanation of the fact 
list breaks occur in the cooling curves. Although there is no 
eason for assuming the existence of two sets of equilibria, since 
“ “ < l’ iu,us 15 ot simiIar s We at all the temperatures investi- 
' yet . , r a11 Pfactical purposes it remains true that we have 
- l eal With a rapid change in the equilibria involved in most 
"lalgama when these are heated through the temperatures Ivin- 
elwceu 1 0° and 100°. 3 ° 


The advance of the liquidua curve up the ternary diagram 

llTi, 6 ff., C ° rner may be readi ’y inferred from the way in 
le solubility of silver in mercury increases with the tem- 
a me, together with the known behaviour of the binary liquids 
vot. cm. , J 1 

7 K 
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on the Ag-Sn side of the diagram. This advance scarcely a j f 
the type of equilibrium involved, and it is of no practical imp 0 p 
ance on account of the still more rapid increase in volatility • 
mercury. 

The experiments arising out of this and the previous comma,,; 
cations are being continued in this laboratory.* 


Summary. 

(1) The experimental data in a previous communication 
been confirmed. 

(2) Further experiments on the unique property of ,l acei„„ 
have been described. 

(3) The equilibrium diagrams have been extended to tempers 
tures up to 214°. It has been shown that, although theoreticallv 
continuous throughout, for practical purposes they may be groupej 
'into two classes — those above about 70* containing a large prop 0; 
tion of solid solution, those below containing negligible amount! 
only; thus the summarised equation of amalgamation at room: 
temperature is: 

AgjSn + 4Hg — r Ag 5 Hg< + Sn. 

The experiments presented above were commenced by one ci 
us (B. A. J.) in 1910, and continued by the other throughout iS:c 
present year. We desire to express our indebtedness to Dr. Jam?? 
W. McBain for constant advice throughout the investigation, 

In conclusion our thanks are due to the Research Fund Commit- 
tee of the Chemical Society for a grant towards the purchase of 
materials and apparatus. 

The Cuf.mh-ai. Labouatoky, 

UiavERPirr <*f Bitum. 

* Kurtlicr experiments, which will he included in a later cuniniutiicatiou, have 
shown the hypothesis that ageing may be due to catalytic action of tlitirou m 
products of iron introduced during the filing to be untenable. 
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rXX XV. -Tin 1 Influence of Solvents on the Rotation of 
i hitix'iUt/ Active Compounds. Part XIX. The 
Rotation of Certain Derivatives of Lactic Acid. 

Kv Thomas Stewart Patterson and YVilliasi Collins Forsyth 
(Carnegie Research Scholar). 

j,.. nJ] ,] ie stereochemical point of view, lactic acid and its deriv- 
; vfll are of very considerable interest on account of the simple 
, .m-i itution of the molecule, especially, of course, the fact that 
; ....iitainK only one asymmetric carbon atom. We have thought 
. desirable, therefore, to prepare three of these derivatives of 
,tive lactic acid in order to examine their rotations through a 
lairlv wide range of temperature, and also dissolved iu two liquids, 
ulikii. as experience lias shown, differ greatly, as a rule, in their 
... tion. 

Onr optically active material was made by three different 
hi.-i hods, which may be briefly indicated. The first consisted in 
reviving ordinary lactic acid by means of morphine (Irvine, T., 
K)oii, 89, 335). The syrupy lactic acid with which we commenced 
jiad a specific gravity of 1*21, and showed a slight, positive rotation, 
liv boiling this syrup with ten times its weight of water for six 
lifuu* and then titrating with sodium hydroxide solution it was 
(iniiul that a quantity of lactic acid was formed, equal to 91 '3 per 
rent, of the weight of the syrup. One hundred and ninety c.c. of 
i iris lactic acid were boiled under reflux with 2280 c.c. of water. 
To half of this solution 350 grams of morphine were added, whilst 
[lie other half — adopting a principle suggested by Pope and Peachey 
in the resolution of tetraliydroquiualdine (T., 1899, 75, 1066) — ■ 
was neutralised with the equivalent quantity, 46*3 grams, of sodium 
hydroxide. The solutions were mixed, and on cooling and then 
umber evaporation three crops of crystals of morphine 1-lactate 
were obtained, weighing in all 400 grams. The product was dis- 
saved in 1 100 c.c. of boiling water, and then all equal volume of 
iiltriiliol added to the filtered solution. The substance which separ- 
ated when the solution cooled was again crystallised in tile 
-niie way. and ultimately a yield of about 83 per cent, of the 
tlitiiietical was obtained. This is not quite so high as is 
I'i'iided by Irvine, but it was obtained by the use of only 
1 1 1 1 ‘ 1 h' proportional quantity of morphine. The pure 

emplane Mactate was dissolved in hot water, the morphine precipi 
U'd by ammonia, and removed by filtration. Two-thirds of the. 
‘■mate were boiled with zinc oxide until the ammonia had all 

7 K 2 
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disappeared, and, after filtration, the solution was added to 
other third, the mixture being then concentrated by eva].ior: 1 |j l|] , 
and set aside to crystallise, when zinc ammonium J-lactalc w 4 . 
obtained. This had a rotation of a'” (100 mm.) 0 487°, co 
which gives for the specific rotation + 6'03°, whereas Purdie 
+ 6 06° at 20°. 

We also prepared active zinc ammonium lactate by the resolutioi, 
of the zinc ammonium salt exactly according to Purdie and 
J. Wallace Walker (T., 1895, 67, 618, 619; see also 1‘urdie, T, 
1893, 63, 1143), and from 500 c.c. of lactic acid syrup 160 „j a|] ' 
of zinc ammonium lactate were obtained. The specific rotation of 
this first crop of crystals was [oj“ : 5'94°, c = 8; «^(200 mi(1 , 
O' 95°, so that the substance was practically pure, and on reervstfi. 
lisation it gave [ajj? + 6'05°. The yield thus obtained was rather 
more than three times that recorded by Purdie, and the mother 
liquor was found to have a rotation of + Q'78° (100 mm.) at up, 
so that it still contained /-lactate in excess. The lactic add *itt 
which this last experiment had been carried out was a diflereiit 
sample from that first used; it was obtained, through a W 
dealer, from Merck, and its rotation in a 100 mm. tube wa, 
found to be -t 4'36° at 20°, which is very much higher than tk 


rotation usually found for ordinary lactic acid, and is coiisidera’uiv 
higher than the rotation of pure active lactic acid, this, of course, 
being due to the fact, that Mactide is present, and has a high 
positive rotation. Commercial lactic acid often contains a slight 
preponderance of one or other of the active forms; but it is said 
to he only seldom that the d- or /-variety occurs in large ext® 
(Meyer and Jacobson, “ Lehrbuch der organischen Chemie, ‘ 
2nd Ed., Yol. I., Part II, 560), and as this sample had so high an 
activity we thought it worth while to ascertain in what proportions 
the two constituents were present. Some of the acid was therefore 
converted into the ethyl ester by the method described by Punk 
and Williamson (T., 1896, 69, 828). This, after careful purifica- 
tion by distillation with a Sydney Young fractionating column 
under a oressurc of 13 mm., boiled at 47—49°, and gave 
„i*(100 mm!) 4-4-5°, whilst Purdie and Williamson found the 
observed rotation of the pure ester at 14° to be IPa 0 , and Turk 
and Irvine (T., 1899, 75, 485) found the observed rotation oi 
their specimen at 8° to he U'2°. The rotation of our preparation 
was therefore almost half that of the pure ester, so that t# 
original lactic acid must have contained about i ) "»*• lf 

/-acid and only 25 per cent, of d - acid (see Fraukland am .1 = 
Greoor-, T., 1893, 63. 1028; Harden, T., 1901, 79, 610). 
obtained a number of samples of lactic acid from diflcien 
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, i c .v if possible, to find another quantity with a high activity. 

' - w ell known, the rotation of lactic acid syrup itself is due 

. )0 j-| ie presence of lactide, and in order to ascertain whether 
> ? rotation of the syrup is a good guide as to the quantity of 
■ .rid it contains we took 4 c.c. of each sample, placed it in 
l -'' r (lask, added to this 15 c.c. of a solution of 7 grams of 
' ,ii hydroxide in 45 c.c. of water, and then filled up to the 
11 ' ^ waler. The rotation of the resulting solution of sodium 
" lue was then examined. The results were as follows: 



17 '5 
17-5 
13-0 


Observed rotation of 
syrup (100 min.). 

4- 436° 

-0-65 
+ 0-30 
+ 5 '30 


Observed rotation of sodium 
salt solution (400 mm.). 

+ 1746 ° 

-0'381 
+ 0*164 
+ 2-126 


l t lv j]] i, e noticed that the numbers for the rotation of the 
;iii li, 1]( , salt solution are roughly proportional to those showing 
ro ralii>n of the syrup, the rotations in both cases being of the 
1 P irn. ft will be observed, further, that the last specimen 
t will nil even higher rotation than that already referred to. We 
! l.erefore obtained a quantity of this acid, which must have con- 
Mined over 80 per cent, of 7-Iactic acid, and from it we prepared 
salt as follows: Three hundred grams, or 250 c.c., of the 
. V rup were added to a mixture of 142 grams of zinc oxide and 

0 f hot water, and the whole boiled for some time until a 

II, .ill nil reaction was obtained. The liquid was decanted from a 
p-ijrht excess of zinc oxide, and allowed to crystallise. Inactive zinc 
> 11 , 11 , separated from the hot solution, and was collected. This 
preparation was repeated six times. The filtrate, on concentration, 
a deposit of active zinc lactate, which was crystallised several 
limes, on each occasion from about six times its weight of boiling 
water, and in this way some 300 grams of pure zinc 7-lactate were 
i.liiained with ease. IF a fairly active specimen of lactic acid can 
ill- obtained, this is probably the simplest method of preparing an 
adive salt. In the course of the crystallisation a considerable 
amount of partly active zinc lactate was obtained, from which 
line ammonium /-lactate was prepared. From 450 c.c. of the 
u:t(!v active lactic acid syrup and 250 grams of the partly active 
zinc lactate — which had a rotation of about 0'9° (400 mm.), 7 = 13°, 
• 1; the pure salt, would have in these circumstances — 

I grams of pure active zinc ammonium 7-lactate were obtained. 

One difficulty which occurs in work on lactic acid is the fact that 
die rotation of its salts, such as the zinc and the zinc ammonium 
-dlv is only low, and it is difficult, by using this criterion, to 
determine the purity of any sample with much accuracy. We 
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therefore adopted the plan of dissolving the salt in amm on ;. 
solution instead of in water. This had two advantages: ; tl . 
first place, the zinc ammonium salt decomposes in water, separati„~ 
out some less soluble zinc lactate, and this is prevented by 
use of ammonia solution ; in the 6econd place, the presence oi tK, 
ammonia considerably raises the rotation of the salt. Our amra re- 
solution was prepared by making up 300 c.c. of concentrated 
ammonia solution (1) 0‘880) to a litre with distilled wafer. TV 
specific gravity of this solution by the Westphal balance was found 
to be 0'971, and the strength of the solution by titration v,iu 
oxalic acid, using plienolphthalein as indicator, was 3-90.1 . p 0llr 
grams of pure zinc ammonium lactate, made up to 50 c.c. viiri 
this solution, gave af'^tOO mm.) +3-232°, whereas the rotation ii, 
water was only 1 948°; thus by using ammonia solution the rotatim, 
is almost doubled. 

Methyl Unetate was prepared by the sulphuric acid method v 
Purdies and Williamson (T,, 1890, 69, 828) and Purdie and Irvin, 
(T., 1899, 75, 484), except that the crude ester was distil;.,; 
through a Sydney Young fractionating column of 15 disks, under 
a pressure of about 13 mm., when it boiled at 40° and at 1+ 
16 mm. This is a considerable advantage, and saves the repeated 
and very wasteful distillation of the ester otherwise necessary. 
Methyl lactate, it may lie noted, is fairly easily volatile along wit: 
methyl alcohol, the alcohol recovered in our first distillation (fro® 
an ordinary Wurlz flask) having a rotation of +0'36° (1--400 min i, 
and, when distilled with the column, gave a residue of 4 c.c. having 
a rotation of +4'2°, this quantity being, therefore, equivalent to 
2 c.c. of the pure ester. 


liolutiun Ilf Methyl 1 -Lactate. 


The rotation of this preparation was then examined at various 
temperatures, with the following results: 


c 

7.V0 

02 0 

<! 

1 "2042 

M382 

a' n (100 mm.}. 

t 6596 

0-720 



4-5-479 

5-661 



+ 5 696 

5-887 


35-4 

56 0 

d 

1*0751 

1-0518 

a'J(100mm.} . 

9 332 

9 -308 

[«]*’■ 

3-68 

< 1 - 3*2 

i«i‘ 

9*03 

9 70 


.1 0 

_ 

8-6 

+ 167 

17-8 

1 17 

52 

1-120 

5 1-0971 

1 

6 861 

8-396 

8-832 


5 833 

7 *45 

s-io 

S*17 

6 07 

! 

7*75 

8-42 

849 


78 8 


96 '? 

125'0 


1 -0256 

1 -0048 

0 9725 


10-238 

10-536 

in-824 


998 


10 -IS 

1113 


10-33 


10-90 

11-57 
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Methyl 1 -Lactate in Nitrobenzene. 

'fi e nitrobenzene bad been distilled under diminished pressure. 

, - '.!'S77 : 




18 9 

36*2 

37-9 

56 5 

81-9 

104 5 

141-0 


1*1920 

1*1910 

1-1735 

1*1717 

1*1525 

1-1270 

1-1021 

1-0670 



1 876 

1 ‘836 

1*846 

1-850 

1 "856 

1 -850 

1 -846 


9-851 

9 947 

9-902 

9-98 

10*16 

10-42 

10 63 

10*95 

\r ■ 

.. 10-21 

10 35 

10*30 

10-38 

10*56 

10-84 

11*05 

11*39 


1 /,//; / \-Lnclate in Tetrachloroethane. {Acetylene. Tetrabromide). 
The tetrachloroethane was distilled under 13 mm. pressure, and 

at 115—117° 


,, 9 937 : 

39-7 

69-8 

91*3 

120 

2*58*25 2*5292 

2*4840 

2*4220 

2-3700 

•2-3160 

a" (100 mm.)... -3*146 -1*903 

-0-99S 

- 0 032 

i 0-738 

-1-1-376 

i i -7*66 -4 '73 

-2-53 

-0 0S3 

•; 1 90 

+ 3-7-1 

ill, -7-9* - 4 ' !l2 

-2 03 

-OOS6 

+ 2*04 

+ 3-89 

l/i ilii/l \-a-aceioxypropiomte 

was prepared by 

boiliug 

methyl 


1-lavtate with excess of acetyl chloride. The product of the reaction 
was distilled under diminished pressure, using a Sydney Young 
roh, ini!. Tt boiled at G8— 70°/13 mm. and 171—172° at atmo- 
h!>:ieric pressure. 


Rotation of Methyl Ya-Acetoxy propionate. 


7-4 +19*8 

43*0 

59*5 

83 *2 

114-0 

141-0 

1-1199 

1*0885 

1*0020 

1*0435 

1*0165 

0 9 SOS 

0 ‘9500 

: ;.0 mm.) +30 "394 

*29*552 

28*78 

28*224 

27-448 

20-514 

25-691 

aj 54 **2t) 

54*28 

54-20 

51*09 

54*03 

54 05 

54-08 

Jlj; 79-33 

79*25 

79*14 

78*98 

78*89 

7S'M 

78 90 

Methyl 1 

u-Acetoxy propionate in 

Nitrobenzene. 


yr 10-14: 

0-3 

19*2 

45*4 

65*0 

S3 *5 

110 0 

141*0 

1-2105 

1*1919 

1*1650 

1*1445 

1 1*262 

110 

1 ‘0690 

*160 in in.) +7*336 

6*914 

6*364 

6*126 

5 90S 

5 ‘70S 

5-514 

•V +59-78 

57*20 

53*88 

52*77 

51*76 

51'18 

50-88 

M/- +87 *30 

83*52 

78-66 

77-05 

> 5*58 

74 73 

74-29 


Methyl \-a-Acetoxy propionate in Tetrachloroethane. 
l>~ 10'035 : 



17*6 

39-8 

54*7 

76*4 

91*3 

119-0 

139-3 

" 

2-5262 

2-4817 

2*4520 

2-1078 

2-3772 

2*3220 

2*270 


+ 19-294 

18-886 

18*632 

18-234 

1S*066 

17-722 

17*428 

L a l.. 

+ 47*56 

47-37 

47*32 

47*17 

47 34 

4/ '53 

47 -SO 


. + 69*45 

69-18 

69 -OS 

68*87 

69*11 

09*40 

69*81 
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Methyl Va-methoxy propionate. was prepared exactly according 
the method of Purdie and Irvine (T., 1899, 75, 485), and 
finally distilled with a column, uRgler diminished pressure p 
boiled at 40°/18 mm. and 130 — 131°/ 760 mm. 

Rotation of Methyl \-a-M ethoxy propionate. 


C —Pi ‘6 16'4 41-2 51 'I 78'4 110-0 1SH 

,1 1-0361 0-9986 0-9704 0-9590 0-9283 0'891-i 

.■•(30 Him.)... +3-2-107 29-112 27-28 26 414 24-528 22-820 

+103-3 97-16 93-71 91 81 88728 85-33 

[M]J + 121-9 114-7 110-6 108-3 104-2 100*7 r,j,j 


Methyl \-a-M ethoxy propionate in Nitrobenzene. 


p = 9*802: 

I’ 16-6 41-7 70-5 92’8 119 a 

,1 1-1843 M590 1-1290 1-1060 lois:, 

a' (160mm.) ... +10-496 15 55 14-544 13 756 i’-Sjj 

|a)f +88-82 85 -27 821 7 70-23 70-40 

[11]'; +104-8 100-7 97-18 93-53 90-Si 


Methyl \-a-M ethoxy propionate in Tetrachloroeihane.. 


p = 100616: 

f 16-7 89*8 52-5 77-0 101-0 1 19-0 

d 2-4260 2-4*90 2-4186 2-8080 2-8140 :*9 

a) (100 mm.) ... -r)S-114 17'798 17-448 16-766 16'15(i lies 

[a]f +73-69 72-52 7 1 85 70 52 69-10 iis. 

[II]' +86-96 85-59 84-78 83-22 81-21 ii-1- 


The diagram represents our experimental data. The relative 
rotations of methyl /-lactate, methyl /-o-acetoxyprapionate, and 
methyl Z-a-methoxypropionate at a single temperature were, oi 
course, already known, but the influence of temperature change- 
on them has not previously been studied. The full lines in the 
diagram represent the behaviour of the homogeneous active sub- 
stances, and it will be observed that the influence of temperature 
change in the three cases is comparatively slight; thus the rotation 
of methyl Z-lactate only changes some 6° within a temperature range 
of fully 200°; nevertheless, the curve has two interesting charac- 
teristics. First, at tire higher temperatures it tends, apparently, 
towards a maximum value, and second, since there appears to br 
a point of inflexion somewhere about — 10°, it is possible that at 
lower temperatures than those we have reached, a minimum 
rotation also may exist for methyl Z-lactate. The importance oi 
maximum and minimum rotations and points of inflexion ++ 
discussed by one of us in a recent paper (this vol., p. Wo), so 
the matter need not he further dealt with here. 
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methyl Z-lactate is converted into methyl Z-a-acetoxy- 
; , vl , e the change is accompanied by a great rise of rotation, 
rotation of the acetyl compound is very little affected by 

Tcifip:mtu rr. 


_i30 s - 40 J - 20° 0° 20° 40° f.O' fO TOO 1 ' 120 140 



• ‘lull lines), in iiitfobtVZ-.rtr, [i ■ 1 0 {dash-lla-sli-d'H CUTVCs), 

■' • »»ie, |i • 10 (.lotted 

■ iaM ?e °f temperature within the ordinary limits. A minimum 
: ■ =t niiou appears to exist, however, at a temperature in the neigh- 
bourhood of 40°, and this accounts for the comparative invaria- 




2270 PATTERSON AND FORSYTH: THE INFLUENCE OF 


so ' vf.n% 


bility of 'the rotation with change of temperature, since it ■ 
course, in the neighbourhood of a maximum or a minimi ^ '' 
(la/dl is a minimum. m 

When the acetoxy-group is replaced by a methoxy-groim 
pound is obtained which has a still higher rotation, a 
which diminishes fairly rapidly with rise of temperature 
has been suggested in the paper already referred to ( l 0Q " 

the temperature-rotation curves for a set of closely-related ^ 
pounds such as these may all be of the same type, the cmC* 
of certain groups for others merely producing a shift of the [ 
mental type of curve to the right or the left, to the top or bolt * 
of the diagram, accompanied, however, by individual but ■ <U 
differences and characteristics. It is thus possible that the lu ; n -"" 1 ° r 
which occurs in the rotation of methyl 1-lactate at a low 
ture of about. -80° or -100° represents a condition of'Tb 
molecule corresponding with (hat which is assumed by lnet Jj 
/-a-acetoxypropionafe at. a temperature of +40° and in 
1-o-methoxypropionate at a temperature in the neighbourhood p 
200°, and this affords some explanation of the fact that whilst til- 
rotation of methyl lactate increases on heating, that of me tli'vl 
Z-ct-acetoxypropionate is but little altered, and that of me thvl 
7-a-methoxypropionate diminishes. 


The rotation of each of these active compounds was also examined 
in nitrobenzene and in letrabromoethane solution. Previous work 
with ethyl tartrate had shown that- whereas nitrobenzene has a 
very pronounced effect in raising the rotation of ethyl tartrate, 
tetrabromoethane is almost equally powerful in diminishing it. 
Therefore, it appeared to he of interest to ascertain in what wav 
the rotation of these other active compounds would he influenced 
by the same two solvents. In the case of methyl Mactate it seems 
tolerably clear tlnft in nitrobenzene solution the minimum rotation 
would occur at a higher temperature than in tile homogeneous 
ester. It is probable also that a maximum rotation would exist in 
this same solution, but the curves are not sufficiently extensive 
to decide whether at a higher or a lower temperature than in 
the homogeneous ester. A point of inflexion is indicated at 


about 60°. 

Nitrobenzene as a solvent, does not produce so great an elevation 
of the rotation of methyl Mactate as of that of ethyl tartrate, and 
similarly tetrabromoethane, although it considerably diminishes 
the rotation of the lactate, does so to a less extent than in tlie 
case of ethyl tartrate. No point of inflexion is apparent in this 
curve, so that a minimum rotation would be expected to occur at a 
still lower temperature than in the homogeneous ester. From the 
curves it is hardly possible to say whether the maximum rotation 
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• tll j< solution will lie at a lower temperature than that of the 
if w -neons ester or of the ester dissolved in nitrobenzene. 

T]if influences of nitrobenzene and of tetrabromoetliane on the 

■ ull 0 i methyl 7-o-methoxypropionate are, on the whole, some- 
i 10 " . iui jj ar t,o their effects on the rotations of the other two esters 
•" iniiieil- Tetrabromoetliane brings about the greater lowering 
'rotation, but the nitrobenzene curve, does not cut that for 
! >e homogeneous ester. We may point out, however, although 
, nrv seem to be arguing on somewhat slender premisses, 

, t sv htreas the curve for the homogeneous ester and that in 
■itrobi’iizene solution for methyl 7-lactate occurs at a fairly high 
i.r;», nature 0 f about 100°, a similar intersection takes place for 
.. eihvl /-a-acetoxypropionate at about 40°, and therefore it may 
,*ibly be that a corresponding intersection in the case of methyl 

0 'iiellioxvpropionate should occur at a still lower temperature. For 
lins ester also it may be noticed that the three curves are more 
■ j.lrlv separated from each other, thus suggesting that as the 

1 n nil ion of the compound becomes greater the sensitiveness of the 
mulmilar asymmetry to the influences of different solvents becomes 
emitev also; in other words, the change produced in passing from 
„iie solvent to another is greater for the methyl 7-a-methoxypro- 
,, innate with its high rotation than for the methyl 7-lactate with 
it - low rotation. The three curves in this ease appear to be 
tending towards a minimum value, but it is obviously difficult or 
imoossible to say what the relative position of these minima 
would be. 

The. effect of the two solvents is much the same on the three 
different esters, thus supporting the view, which is steadily gaining 
jround, that the relative influence of a set of solvents on several 
active compounds is closely similar. 

On the whole, it may be said that these curves, although perhaps 
they do not present any very striking confirmation or support of 
the ideas suggested in the paper referred to, are quite in harmony 
with these suggestions. It is a little unfortunate that the compara- 
lively easy volatility of the substances examined has somewhat 
limited their investigation. 

In conclusion, we have to thank Messrs. T. and H. Smith, of 
Edinburgh, for the loan of a considerable quantity of morphine 
mid for presenting us with another quantity of it for use in the 
experiments recorded, whilst we desire also to acknowledge that 
>ome of the rotation data quoted in the paper were obtained with 
a polarimeter placed at the disposal of one of us by the Carnegie 
1 nistees for the Universities of Scotland. 

OllOAMr CHEMISTRY DEPARTMENT, 

University op Glashow. 
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MAY : THE TAUTOMERISM OF THIOANILIDES. 


CCXXXVL — The Tautomermn of Thioanill<Jp s 

By Percy May. 

In order to decide which of the two possible tautomeric foriuu' 
better represents thiobcnzanilide itself, the two methyl dcrivativ- 
have been examined and their properties compared with 
of the parent substance. 

The absorption curve of the parent substance closely resemlta 
Fro. 1. 

Osd Mat ion frej i<cnck*. 



Thiub(nz<uiUide. 

\\-Mdh filth loheman Hide. 

— * a- Medi fthh iobcn ~(tu il ide. 

....... Sodium salt- of th iobcn zaniUdc. 

that of the iT-mcthyl derivative (I). The curves for the sodium 
salt and the ^-methyl derivative (II) are practically identical, but 
differ in character from, and show less general absorption* than, 
those of the parent substance and A’-methyl derivative. 

c 0 h 5 -x — c-c.H; o 0 H 5 -n :c-c 4 h 5 

CH S S S-0H s 

(i.) (II) 

* In comparing tire gen cm l absorption, only the upper portion nf the c | i rvf '> 
where there are neither bands nor incipient bands, is considered. 
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, , flH . v (roscopic evidence, therefore, is in favour of the usual 
i . . Vue formula for thiobenzanilide. 

1 Vin ,1 other hand, the sodium salt and A'-methyl derivative (III) 
l.i weetanilide show greater general absorption than the 
l '‘ VlVvl derivative (IV). This is in accordance with the observa- 
r t V't substances containing double bonds in the conjugated 


Fio. 2. 

Oscillation frequencies. 

2600 2800 8000 20 40 60 80 4000 20 40 



T h lot i c Han il Ldc. 

n - MdhyUhioacdanil ide. 

Sodium salt of thioacetanilide. 


position show greater general absorption than isomeric compounds 
containing the double bonds in the unconj ugated position: 

c 6 h 5 -n:c-ch s c,h s -n — con, 

S-CH, CH S S 

(in.) (IV.) 

Iii I lie case of thioacet anilide, the spectroscopic evidence is not 
v conclusive, but here also it appears to favour the thioketone 
structure. 

On attempting to methylate tliiobenzaniiide in neutral solvents 
ilecomposition always took place, the sulphur being eliminated as 
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methyl sulphide. When the reaction was carried out in p . 
solution the chief product of the reaction was Bulphanili 
The small amount of water present in the solvent brin ^ ’ 

this complete decomposition, which probably takes placf*' ^ 
stages: 1Q 

C 6 H 6 -NH-CS-C c II 5 + (CH 3 )„S0 4 + H 2 0 = 

C'A - NH-COC 6 H 6 + (CH s )„S 4 If ;a 
C 6 H 5 -NH-CO-C 6 H 5 + HjS0 4 = HSOj-CjHj'NHj + c“H.. C £g'' 
In some solvents the first stage, formation of methyl sulnl'l 
complete at room temperature. 1 : 


Experimental. 

S-.tf elhylthivlenzanilide. was obtained as a white, crystalli 
precipitate on adding an excess of methyl sulphate to a solution", 
thiobenzanilidc in aqueous sodium hydroxide. On crystallisatio,* 
from aqueous alcohol it separates in colourless, fine needles, mcltii ■ 
at 63—64°. It is almost insoluble in cold water or alkali 1,* 
readily soluble in most organic solvents : 

0-1350 gave 0 3640 C0 2 and 0'0717 H 2 0. C = 73'53 ; 

C,.,H I3 NS requires C=73'94; H = 5'77 per cent. 

Action of Methyl Sulphate, on Thiol emanilide in Keutnl 
Solvents. 

Methyl sulphate readily reacts with thiobenzanilide in neutral 
solvents, such as benzene, xylene, nitrobenzene, or methyl alcohol: 
for example, 5 grams of thiobenzanilidc were dissolved in xvlem 
and 5 grams of methyl sulphate added. A red colour was produced, 
and on warming a rapid evolution of methyl sulphide occurred, and 
a solid separated. This was collected, purified, and recrystallised 
from hot water, and was then identified as sulphanilic acid, 
(Pound, after drying at 120°, C=41'3; H = 4'55. M.W.=174. 
C f ,H ; 0 3 NS requires C~41'6; H^405 per cent. M.W. = 173.) 

Methyl sulphide is also formed when tlie reaction is carried mu 
in the other solvents mentioned above, and when methyl iodide 
reacts with a methyl-alcoholic solution of thiobenzanilide. 


N-,¥ ethyl { It m bellza mlide . 

Methylhenzanilidc was obtained by the action of benzoyl chloride 
on a pyridine solution of methylaniline, and was finally obtained 
in large, transparent crystals melting at 58°. Four grains of phos- 
phorus pcntasulpliide, 2 grams of phosphorus trisulphide, and 
6 grams of melhylbenzanilide were powdered, mixed, and heated 
for half-an-hour on the water-bath. The product was extracted 
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, -.thcr. and the cru de substance so obtained extracted with 
I a j co 1iol. which dissolved out some dark-coloured impurities. 
L re . S ;ii ue was crystallised from ether, and recrystallised from 
, s alcohol, from which it separates in small, yellow cubes, 
Stins at 90 91°: 

f.1465 gave 0 1570 BaS0 4 . S = 14'52. 

Ci 4 H, 3 NS requires S-1411 per cent. 


My thanks arc due to the Research Fund Committee of the 
Chemical Society for a grant towards the expenses of the investi- 
• tion. and to Dr. Smiles, who kindly supplied me with the 
nilide. 

psiv pa: sitv or Imuxw, 
i's'l VKKSM Y Col.T.KGIl. 


i vXXXVJ I. ~Medwumm of the Decomposition of Carb- 
ii male and Biuret by Heat, and of the Formation 
of Ammelide. 


By Emil Alphonse Werner. 


Is continuation of the work recently published (this vol., p. 1010), 
further experiments have now been completed, the results of which 
afford a full explanation of the mechanism of the different changes 
under consideration, and supply further evidence in support of 
tin 1 theories which have been put forward by the author. 

Considering the number of communications which have appeared 
from time to time on the decomposition of carbamide by heat, it 
is lather remarkable that no careful quantitative study of the 
changes appears ever to have been made; to supply this want, and 
lo clear up certain undoubtedly misleading statements on record, 
i lie present investigation was carried out. 

It has been shown (Joe. eil.) that when pure dry carbamide is 
nealed slightly above its melting point it undergoes rapid dissocia- 
luni, ammonia and cyanic acid being formed as sole volatile 
products, in accordance with the equation : 


NIL 


hn:c<J;^ - +- 

° UOCN r_- 11X10) 

yamuie acid is produced as a result of the polymerisation of 
wntion of the cyanic acid originally present ill the keto-forni. 



2276 WERNER: MECHANISM OE THE DECOMPOSITION* 0K 

whilst biuret is simultaneously formed by the action of cyanic 
on unchanged carbamide, further evidence of which ] las ^ 
obtained from the study of the action of heat on biuret, d e - p •• " 
later on. If the heating is prolonged, and particularly if 
temperature is raised to 190 — -2-1)0°, a small quantity of arn 
is formed, the production of which has been recognised for a j ( * 
time by different observers, although no importance ap parent l v ’ ' 
been attached to its existence as a product of the decomposer 
of carbamide by heat. It will be shown, however, in thy foll<j-v ; * 
that the formation of ammelide has an interesting siguifi ca *'!’ 
when dealing with the explanation of the mechanism of the differ 
changes, and its production calls for immediate comment beil- 
giving the detailed results of the quantitative study of the why 
process. 

Some years ago Hant.zsch and F. Hofmann ( Bcr 19(15 38 
1013) examined the action of heat on carbamide, and whilst tin-- 
showed that no cyamelide is formed, they obtained a spariv'* 
soluble substance resembling the latter in appearance, which t In- 
conel uded to be trieyanoearbamide, C 8 N 3 (NH’CO*NH 2 ) 3 , the ]**!. 
bility of the substance being ammelide was apparently overlooked 
in spite of the fact that all the properties of the compound 
described by Hantzsch are in agreement with that substance. After 
a careful investigation of the substance, the details or which jj« 
given in the experimental part of the paper, the author is forced 
to the conclusion that no such substance as trieyanoearbamide is 
produced by the action of heat on either carbamide or biuret, 
ammelide alone being the very sparingly soluble substance which is 
formed in both cases, and the origin of its production will be dealt 
with under the decomposition of biuret. 

I, Quantitative Study of the D (‘composition of Carbamide 
by Heat. 

The general plan adopted in all the experiments was as follows: 
Five grams of pure dry carbamide were heated in a thin-walled 
test-tube, 18 cm. long by 2‘5 cm. wide; whilst the tube was main- 
tained in a nearly horizontal position, the heat was applied directly 
with a small flame. After removal of the sublimate, the residue 
was thoroughly extracted with colcl water to the volume of 100 c.c. ; 
the biuret formed was estimated color i metrically in an aliquot 
portion of the solution by the aid of the well-known biiuet 
reaction”; this was found to give very satisfactory results, e\en 
in the presence of cyanuric acid and carbamide. The residue iroiu 
the aqueous extract was dried and weighed, the total cyamirsr 
acid present in this residue and in the aqueous solution m* 
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lied By iitrafcion with .1 j 1 O-sodium hydroxide solution, as 

• -.1 ;« » previous paper (lot. til.), and Ike ammelide was 
. ... : .d by difference, or in some cases by direct weighing after 
., .... 0 i the cyar.uric acid by solution in warm water. 

, results of four experiments are given below: 

Table T. 

Espt. I. Expt. II. 

Ih-atml vety slowly ; beat Heated at a moderate rate 

..V.-.L a* soon as opalescence set in. until appearance of opalescence 
Time, 12 minutes. Time, 7—8 minutes. 

Per cent. Per rent. 


,«|Nir.. + HCNO) 

.. 8-40 

12-20 

(in sublimate) .... 

.. 0-58 

0-21 

Biui' tit 

.. 18-26 

24-50 

i 'van uric acid 

.. 3*35 

5-93 

Amiiicluli' 

.. 0-83 

3 '94 

...1 1 'pibainiile (by difference). 

,31-42 

.. 68-58 

4678 

53-22 

Expt. III. 

Heated rather rapidly 
i! appearance of opalescence, 

Expt. IV. 

Heated very rapidly : 
beat continued, after appearance 
of opalescence, until gas 
evolution had practically ceased. 
Time, 6—7 minutes. 

Per cent. 

19'00 

lime, 5 minutes. 

1.MSS 

I'er cent. 

. 15-00 

XII. DCS 

. 0-06 

042 

B:nrel 

. 16 - 66 

10-25 

( vaimrio acid 

. 9-16 

15-34 

Air.molide 

. 3-30 

8-46 

^(•■1 carbamide (by difference).. 

44-18 

. 55-8-2 

53-47 

46-53 


Ill experiments I and II the temperature did not, rise beyond 
. ill ITT and IV the temperature reached 205° as a maximum, 
■u was most of the time about. 195°. 

n following results represent the, proportions of biuret and 
■ unirie arid respectively, calculated on the amount of carbamide 
o decomposed in each experiment: 


‘-'y-itniric acid 


Table II. 


Expt. I. Expt. II. Expt. III. 
5S‘l 52 -4 377 

10-t> 12*7 207 


Expt. IV. 

10 1 (>ev cent. 
2$-6 „ „ 


J* 1 ' ' “ vv hcatin S at a temperature well below the melting point 
" {li . : _ oi )luret rc P r esents the best conditions for the production 
■ instance, which is in agreement with the view already 
vi;[ ^ ^ 01 'Kiation ; rapid heating, as 

7 L 
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might naturally be expected, hastens the polymerisation 0 f 
acid, a factor which militates against biuret formation. 

II. Quantitative Study of the Decomposition of Biuret ha 

The decomposition of biuret by heat is generally disposed 0 f t 
the simple statement that it gives off ammonia and yields cvam/ 
acid; whilst this even is only partly true, the primary action V- 
heat on biuret, which is of particular interest, appears to fc/' 
been hitherto quite overlooked. 

It has been recently pointed out by the author [loc. ,i 
when biuret is heated in a test-tube to the point of decompodur- 
it furnishes a crystalline sublimate composed of carbamide iM 
ammonium cyanate, thus proving that cyanic acid must accomps ! v 
the ammonia as a volatile product. It is now shown, from 
results recorded below, that the first effect of the action of b e , ; 
on biuret just above its melting point is to cause its dissociation 
into the products from which it was generated, namely, carbamidr 
and cyanic acid, from which it follows that the formation 
biuret, during the action of heat on carbamide, is a reversible 
change, in accordance with the equation : 

, — mo* HN1C-OH* OIC-NH, 

HN:c<f)u* +hn:co < rrr nh sh 
a i,ov«iw hn:c-oh o:c-xh. 

Biuret (enol-forni). (Keto-fjnti 

Since carbamide is regenerated at a temperature eonsiderabi. 
above the limit of its stability, it dissociates rapidly into ammonia 
and cyanic acid, the latter quickly polymerising; this prevents . 
state of equilibrium, corresponding with the above equation, iron 
persisting for any length of time; nevertheless, by heating biuret 
for a few minutes just above its melting point, and after*, ml- 
cooling rapidly, as much as 30 per cent, of carbamide may 1* 
readily extracted from the residue. Ammclide is also forme: 
during the decomposition of biuret,! and, as will be presently 
shown, the latter is, in fact, a necessary precursor to the formation 
of ammelide during the decomposition of carbamide. Before 
dealing with the theory of its origin, the quantitative results o. 
the action of heat on biuret are given in the following table. 

Four grams of anhydrous biuret were used in each experiment. 

* The above change being established, it is obvious that the question of 
constitution of biuret is opened up thereby; this matter, togrtliei 
constitution of carbamide, is at present under investigation, and tie 
shall form the subject of a future communication. 

f This has already been noticed by Hantasch {loc. cit.), alt lion., 
considered the substance to be tricyanocarbamhle. 
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-t i matioii of the products formed was carried out as 
mdcr carbamide; the numbers given below represent 
.. of the weight oi biuret, taken. 


Table 111. 


Kxj.t. 1. 

[cl at J 95— 198” 
mass formed, 
nr*. 5 mimito. 


Kx|»t. II. 
Heated unlit "as 
evolution ceased 
(195—200 ) 
Time, 7 minutes. 


Kxj.t. HI, 
Heard rapid iv 
(.105 205') 
until residue soli 
Time, 10 minute: 


XII, - UNCO) 

8-25 per cent. 

13 -75 jiei mil. 

23-12 per 

4-95 „ 

0-3" 

o - 75 

; | 

37-24 

37-08 

57-96 


3-57 

5 S7 ,, 

5-37 

in li anged) 

12-34 

1040 

0-77 


66-35 „ 

73-47 

90-97 

... ".-iic- luted... 

33-65 

26-53 „ 

9-03 


The carbamide was not directly determined, but its presence in 
.iiiautit v was proved by precipitation as nitrate, and by other teste. 

;1 portion of the aqueous extract of the residues from experi 
:i;ctits I and II. The following experiment was made with the 
., ;a iu object of determining the carbamide formed. 

Eight grams of biuret were heated, in a short, wide-mouthed 
; j!„- immersed in a bath of glycerol, for ten minutes at 192°. The 
■ iriwnnide was estimated by precipitation as nitrate; whilst this 
bmmd to give a result below the real value, it was sufficiently 
juviirsto for the purpose required. The residue after heating was 
extracted with 30 c.c. of cold water; 20 c.c. of this solution gave 
on addition of 15 c.c. of concentrated colourless nitric acid 
■J grams of carbamide nitrate, the composition of which was 
'.w-kf'rt hv titration with A’ -sodium hydroxide solution. 


Results Obtained. 

•26-12 per crni, 

24-85 
288 
2240 

7 6 55 

-Wither the sublimate nor the loss by volatilisation was deter- 
!!l ‘ u,, d As already pointed out in the case of carbamide, rapid 
.’wiling largely increases the yield of cyanuric acid by hastening 
polymerisation of the cyanic acid set free; this is not accompanied 
by any increase in the amount of ammelide formed, the maximum 
de-id which is probably reached under the conditions of expt. II, 
•able III, so far as the decomposition of biuret is concerned. 


Kxj.t IV. 

I arbaiuide 

fyauurie acid 

Aunnclide 

biuret (mu-hanged) 
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When anhydrous biuret, is heated, the evolution of , 
quantity of aqueous vapour is noticeable as soon as dec(uiip 0i .j l j 0li 
sets in, a phenomenon which is not observable in the case ^ 
carbamide until the temperature reaches about 155°, below 
no ammelide is formed- The. evolution of water is, in fan, , 
hv-product of the formation of ammelide, which, the facts 
to indicate, originates from the interaction of biuret and cyan, 
acid in accordance with the equation: 

hO + 1!S:C0 - I,N <Co'-KH >C:NH + *!>■ 

Ammelide.* 


Another explanation of its origin might be found in iu possible 
formation as a result of tlie direct interaction of ammonia an j 
ovauuric acid, thus : 


HS<“*g>C0 + KH 


= ii x yj ||>c: h' u + H.o. 


NIG'NII' 

A direct experiment to test this gave a negative result, no 
ammelide being formed by heating cyanuric acid to 160-180- in 
a current of ammonia. Moreover, since ammonia is continuously 
evolved during the decomposition of biuret,, an increase in the 
yield of ammelide might naturally be expected to accompany a:, 
increase in the production of cyanuric acid; tins, however, is not 
the case as shown in expt. Ill, table III ; on the contrary, nil other 
conditions being equal, rapid removal of the biuret from the sphere 
of action is accompanied br a fall in the yield of ammelide, which 
is in agreement with the theory of its formation given above. 
This also explains why a much larger quantity of ammcl.de is 
formed by the action of heat on carbamide, under suitable condi- 
tions as compared with the action of heat on biuret; tins is wo, 
shown in the results of expt. IV, table I, where the yield oi 
ammelide was equal to 15 8 per cent, of the weight of carbamide 
decomposed. In accordance with the theory of its formation in. 
obvious that the vield of ammelide cannot be other than sma . 
"he temperature at which it appears to be most rapidly 
formed lies about the point at which biuret is 
and at which cyanic acid undergoes very rapid 

Thus the mechanism of the series of changes w 1 . ( * d ^ 
the progressive action of heat on carbamide may be * llust ■ 
the following scheme, in which it is seen that the phenomenon 

. Thii U tlie tantonieric form of which >. - «* * 

express the constitution of ammelide, since this substance possess W *** 
in addition to |ironomice*l acidic, iirojievties. 
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■!i :md the instability and reactivity of nascent cyani. 
i ]je active agents in the process: 


NH 

(«) mr:o<g 


. /Nil, 
<0H^ 

Hoi'X 


NH 3 

bn: co ~ hocn 

4" 

l!y polyim-risation - ( UNCO! 

(Cyaimrir acid.) 

llNiOOH 


NH 

hn:c-oh 


hn:co=nh<W;nh >c; nh 

Animelide. 


Jiiurct. t J + HjO 

\V!,il-i the cyclic formula (a) is used to represent the consti- 
: ai,ni of carbamide in the first stage of the decomposition, it is 
::„i unlikely that the direct dissociation of carbamide into 
,i:.ai"iiia and cyanic acid by heat is also accompanied by a change 
::i ronstitulion represented by the hydroxylic formula ( b ); this 
, ii~r.it Jon i» structure would probably be determined by the 
xvsencc of a negative agent, such as cyanic or cyanuric acid in 
: i;.. fused product. 


Experimental. 


Vreparation and Identification of Ammelidc. 

II, •lore any definite conclusions could be drawn from the experi- 

Ill'll results, it was necessary to place beyond doubt the nature 
if the sparingly soluble substance formed in the experiments 
described, since Hantzscli {joe. cit.) has described as tricyanocarb- 
n mide , CjX^NH'CO-KHj,),, a product having all the character- 
Mies of ammelide. 

The opalescence which suddenly appears in the fused product 
,ll 'T carbamide has been heated for a short time above 150° is 
i«o to the separation of this substance) it was readily freed from 

~ ullit 1 ’ products by extracting the latter with warm water, 
estimations were made in four different preparations, 
vith the following results : 

(ft) From action of heat on carbamide. No purification beyond 
■iorongl, extraction with warm distilled water: 

lr H>S gave 73:7 c.c. N a at 15° and 768 5 mm. K=44'29. 

t'o Same as (a). Purified by crystallisation from hot 5 per cent, 
ydioehloric acid solution: 

"' U,a gave 54-9 c.c. N 2 at 18° and 763 mm. N = 43'38. 

- ‘ ame as (a). Purified by dissolving in sodium hydroxide 

and ’ after filtration, precipitating with acct-ic acid: 

" 106;) S ave 39 9 c.c. N 2 at 17° and 766 5 mm. N=43’78. 

7 M 2 



2282 WERNER: DECOMPOSITION OP’ CARBAMIDE, ET, 


(d) From action of heat on biuret- Purified as in (> 

0 1365 gave B0'9 c.c. N» at 17° and 769 mm. N=43 ,y 
C 3 H 4 0 2 N 4 (ammelide) requires N=43’75 per cent. 

OjHgOjNj^ricyanocarbamide) requires N-49'41 p, , ll5r 
Hydrolysis of the compound gave the following results: 

0 5 Gram heated with 15 per cent, hydrochloric aci.l f or . 
hours at 140 — 150° in a sealed glass tube was completely 
lysed with formation of ammonia and cyatiuric acid as the ; 
products; no carbamide was formed, and there was no evolmii . 
of carbon dioxide on opening the tube. The change is in agree,,.,.!', 
with the equation: 

C 3 H 4 0 2 N 4 4- h 2 o = C 3 H 3 0 3 N s + NH 3 , 
and proves, together with the analytical results, that t] le v 
sparingly soluble substance formed in all the experiments 
ammelide only. 


Colorimetric Estimation of Biuret. 

This was carried out in the following manner: A standarii 
solution of convenient strength was prepared by dissolving O'i n nn 
of pure anhydrous biuret, in about 200 c.c. of distilled water, to 
which 50 c.c. of .Y-sodium hydroxide solution were added; freshlv 
precipitated copper hydroxide * was then introduced, until, ain't 
thorough shaking, a small quantity of the hydroxide romainri 
undissolved; the solution was then diluted with distilled water V. 
500 c.c.. well mixed, and allowed to remain until the slight exces.- 
of copper hydroxide had completely subsided. The clear, purple-ltd 
solution so obtained could then be removed by means of a pipette 
as required; 25 c.c. (=0’025 of biuret), diluted with water t» 
100 c.c. in a Nesslerising cylinder, were found to give a suital.it 
colour tint for comparison with the solutions obtained from the 
present experiments. 

The results of two check experiments will suffice to give an i<k 
of the accuracy which may be obtained in the estimations: 

■I. Biuret(present in 100 c.c. of solution) = 0 095 Fence - 
0-09448. 

]i. Biuret(with equal weights of carbamide and eyamiric arid 
also present in solution) — 0T75. Found=0‘17.19. 

I’niveiisitv Chemical Lahoiiatouy, 

Tkjntjy College. Duhux. 

* Pit pared by adding a slight excess of sodium hydioxid*- t«» 
solution, 'without any further treatment. 
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, \\ X V III . — The Absorption Spectra of Various Deriv- 
of Pyridine, Piperidine , and Piperazine in 
's.riitiini and as Vapours. 

By John Edward Purvis. 

; . . j iition spectra of solutions of pyridine, a and fi-picolines, 

inline have been studied by Hartley (T,, 1885 , 47, G85), 

; i,, linker and Baiy (T., 1907, 91, 1122), and they found one 
, l, mid in pyridine and a- and B-picolines, but none in 

: vtifilisll no . 

[i , mthor lias given accounts of the absorption spectra of the 
Him- and alcoholic solutions of pyridine and some of its deriv- 
U’roe. Climb. Phil Son., 1907.' 14, 381; 1908, 14, 436, 568; 
•]■ pjoj, 95, 294). It was proved that whereas the vapours of 
line and a-picoline exhibit a considerable number of fine, 
, 'iviv i hands, the vapours of 2:6- and 2 :4-dimethylpyridines and 
j ■ ; : it-t rimcthylpyridinc showed none of these finer bands, and 
■ i [!,, r, was only a single large absorption baud comparable 
v; i!i i in- solution baud. ft. was also shown that the vapour of 
aiia-ridiue had a considerable number of fine, narrow bands, 
Piiuiurh the solution had none. 

The vapours of several of the substances then examined have 
.u" boon investigated, and also the solutions and vapours of 
-i her derivatives of pyridine, piperidine, and piperazine. These 
vdwaiiccs were: 2-dipyridyl (solution and vapour); 4-phenyl- 
i.vtiiline (solution and vapour); 3 : 5-dichloropyridine (vapour); 
2 : 3 : j - trichloropyridine (vapour); 3:4: 5 -trichloropyridine 
vapour) ; 2 : 3 : 4 : 5-tetraehloropyridine (vapour); t.etrachloro-2- 

■iiiiinopyridine (vapour); pentachloropyridine (vapour); methyl 
:r,ili!,.mipieoliimte (vapour); 2 : 3 : 4-trichloropicolinamide (vapour); 
2:3:1 hexachloropicoline (vapour) ; piperidine (neutral and acid 
'.minus); 4-phenylpiperidine (solution and vapour); nitroso- 
icjifri'line (solution and vapour); benzoylpiperidine (solution and 
■.aponr) : and pipeline (vapour). The solutions of a number of 
substances have been examined before (foe. eif.), so that 
Heir vapours only were now investigated. The piperazine sub- 
■uiio examined were: piperazine (solution and vapour); a- and 
fwiinwibylpiperaziues (solution and vapour); dibenzoyl-a- and 
rf-iini.-t livlpiperazincs (solutions). 

I .'ppfiriil us ami met hods of Win king have been described before. 
Solid tuns. 

‘ ,h lein./yi 0 1(i H 8 N 2 . — The curve (Fig. 1, upper curves I) shows 
nc puidine band has almost disappeared, and there is 
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only a rapid extension of the transmitted rays between l\\v 
and 1/ A 4000 (A 2897 — A 2498). It may be mentioned tV 

Hartley (loc. cit.) found a very weak band iii dipyridyl betw 
,\ 2568 and A 2310. ' 

4 -Pkenylyyridine, C^HgN. — The curve (Fig. 1, upper curves 1] 
shows a wide band, the head of whicli is at 1 / A 3900 (a 2o(i3j ] 
is not unlike the solution band of pyridine (loc. cit.). There is r 
trace of the seven solution bands of benzene as described 

Fig. 1 


I to illation frequencies. 



I. '1-Dipuridyl. 

II. iPhcnylpyridinc (ib titrul). 
III. 4 -Plf nylpyridive, ( avid ). 



•JO mm. £ 
M/10 < 


30 mm. 
.V/ 100 


30 unn. 
. 1//1000 


1. i - Phenyl piperidine {neutral). 
II. A-Phr.inj]pipcridi»i‘ (arid). 


Hartley and Huntingdon (Phil. Trans., 1879, 170, i, 257).. and 
by Baly and Collie (T., 1905, 87, 1332). The large pyridine baud 
covers the region of these seven bands, which extend betwern 
1/ A 3690 (A 2709) and 1 /A 4290 (A 2330). The acid solution of 
the substance shows a marked change in the absorption ; the baiei 
(Fig. 1, upper curves 111) is shifted more towards the red end 
and is more persistent than that of the neutral solution. lhi> 
result is similar to that observed by Baker and Baly and by tbu 
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jiiiL T •" ™ utral “ d add solutlo >« of Other pyridine compounds 
There is no appearance of the solution bands of benzene' 
<nt, CilljjN.— -Alcoholic solutions were first examined by 
, v. at.) and then by the author {he. cit.), but no bands 
«k ' " , vt,d 111 the "Itea-violct regions. The author has studied 
,. JLli v arid solutions, and compared these with cquimoleenlar 
la-usr.d solutions of the substance. The curves (Fig. 3 j owcr 
.Hives I .-how that in the acid solutions there is a rapid absorption 
ti:' lays as the thickness is increased between about 1/A3100 
md * ' 'I* ('V 2720 A 2240). This appears to indicate the 
priWi.ee of a very weak band, and it may be mentioned that the 
Harrow vapour bands described by the author (loc cit) ranee 
I, r, ween 2637 and A 2438. 7 

.I ./'/.".; ,1 piperidine, C n II 15 N.-The curve of the neutral solution 
fie. !. lower curves I) is remarkable in that it exhibits four weak 
i.uak which gradually disappear as the concentration is increased 
„„l their place is taken by a single large band. These four bands 
«» not unlike the benzene solution bauds, but they are much 
weaker and closer together, and they differ also in position The 
rilglnly acid solution (Fig. 1, lower curves II) shows striking 
changes. Three of the, four weak bands become weaker, and they 
,m- shilled very slightly towards the more refrangible side. The 
must refrangible fourth band almost disappears, as well as the 
large band which appears at greater concentrations in the neutral 
solution. It is also to be noticed that the line of general absorp- 
tion is shifted considerably towards the red end, and that the 
rapid extension of the transmitted rays between 1/A 3300 and 
1 A 3600 (A 3028 and A 2776) may probably indicate the presence 
oi a large weak band. 


Mtmnpiperidine, O 3 H 10 O,N.-Thc curve (Fig. 2, upper curve- 
(la^aml dot) shows a strong band, the Load of which is at 
1 A 2? Ill (A 3a00), and probably connected with the nilroso-group 
u ! e coloM of substance. There is also a somewhat rapid 
extension of the transmitted rays between about 1/A 3950 and 
' 1100 (A 2530— A 2270), beyond which the photographic plates 

7. 7 S “ SC ! Pt ‘ blC ' Th,S may be the beginning of a large band 
" urli extends into the extreme ultra-violet, regions. In any case 
uitiosopiperidme differs from piperidine, for no solution band 
beel1 ™ tlced the latter compound (loc. cit.). 

‘Wn^-n. curve (Fig. 2, upper curve— 

uluti r Si ° WS , n ° b ™ d ’ and iu tUis res P* ct it resembles the 
■ « 0 piperidine. There may he traces of a rapid extension 

! ays from 3bout 1/A4150 (A 2408) into the extreme ultra- 
unions, not unlike that in nitrosopiperidine. 
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I /»■ II I atio it fra/Hnti- irs, 

24 28 32 36 40 41 4S 



Upper curve 4 . 

Jicn .oyifiiperld ore (contii i nous) . 

Xihvsupip'- r idine (dash ami dul }. 

Lower curves. 

Piperidine, neutral sohiJivii (rominnous'. 

Piperidine, m id. solution plash ami dot). 

I'ipmcine, C 4 H 10 N 2 . — Alcoholic solutions of various htrengih* 
were examined, but no bands were detected. The following 
numbers indicate the regions where general absorption begins: 



The transparency of the solutions of piperazine and il> com 
pounds described below is very remarkable. In this direction it e 
comparable with neutral solutions of piperidine. 
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/y „ , iiylpiperazine, CsH 14 N 2 . — -Alcoholic solutions of various 
, - showed no band. The following numbers give the 

There general absorption begins in 3// 100- solutions : 


A. 

'.! 100-10 nun. thickness general absorption begins at 2200 
30 v •, ' 2270 

50 ,i 2300 

70 ,, ,, ,, 2400 

00 „ >. - 2420 

120 2450 

160 „ -- 24 >n 

, i/n/J piperazine, C c H u N a . — No bands were observed in 

■ solutions of various strengths, and the following numbers 

■ regions where general absorption begins in Af/10-eolu- 


A. 


.1/1U > mm. thickness griwrul absorption 

begins at 230U 

16 

2410 

24 

2480 

40 „ „ 

2550 

80 

,, 2600 

120 

2640 

140 

280U 

u-o 

, . 2K30 


■ : I Ij/hni: oyl -2-dirneth ylpip t ratine, C. J0 tL J2 O, 2 No. — This substance 
> ;i«i( quite so soluble in alcohol as the 3-dimethyl compound. A 
'-unrated solution of about M- 140-strength was investigated, but 
\n hands were observed. The following numbers give the regions 
a litre general absorption begins : 

A. 

.1//140-10 mm. thickness general absorption begins at 2S00 


20 

2840 

:;o 

2870 

•V 1400-1U 

, .. 2570 

20 

2670 

30 

2730 

M M. 000-10 

2140 

20 

2270 

30 

■2380 

l)ib<n zoyl-3-d i m. ethyl pi per a z i n e } 

CojHjjOjN*.— N o 1 minis 


"1 >served in solutions of various strengths. The following numbers 
L'ive tlit* regions where general absorption begins : 


JHoO-10 mm. thickness gencial absorption 

n'giiis at 27eo 

20 

2830 

30 

2850 

00 M 

130 

2885 

'/ 1000-10 ” \\ 

2930 
.. 2590 

20 .. 

269n 

30 

2730 

■ I*t,0ii0-10 

2200 

20 

2400 

30 ’’ 

2470 
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Vapours. 

The vapours were examined in a 200 mm. tube at variom 
peratures and pressures, as described in the earlier invfslitra t r 
2 -Dipyiidyl, C l0 H 8 N 2 . — At about 175° the rays were i ra«sm ;> 
to A 2144, and at about 185 — 190° to A 2250, but they were slj v 
weak between A 2660 and A 2550. There was no appearance 
of the series of narrow bands found in pyridine vapour bv 
author (loc. cit.). The single weak band is comparably with tt* 
equally weak solution band. 



Pressure 
in mm. 

4 -Phenyl pyridine, C n H 9 N. 

80 

890 

The rays were transmitted to A 2144. 

85 

896 

,, absorbed between A 2540 — a 2350 

90 

900 

feebly transmitted to A 2270. 

The rays were transmitted to a 2600, beyond wl 



was complete absorption. 


There was no appearance of any of the vapour bands of benzen-* 
and its liomologues described by Hartley (Phil. Tran*., l^; 
A, 208, 475) or of pyridine vapour described by the author 
(loc. cit.). The single band is comparable with tho solution band 
of pyridine, except in position. 

3 : 5-Dichloropyridine, C-H 3 C1 2 N. — The following numbers give 
the wave-lengths, measured on the more refrangible, edges, of the 
bands observed in the vapour. 

Abbreviations : w = wcak; v.w. — very weak; sir. —strong; 
mod. str. - moderately strong; narr. = narrow. 


30°. 

35'. 

30". 

35 . 

814 mm. 

830 mm. 

814 mm. 

830 iwn. 

A. 

A. 

A. 

A. 

2866 v.w. 

2866 w. 

2803 w., narr. 

2805 w,, wide 

2863 „ 

2S63 w. 

2800 mod. str. 


2859 


2795 w. 

The rays wen- tl:<:i 

2858 w. 

2858 mod. str. ! 

2790 mod. str. 

fairly well at 

2852 mod. .str. 

2852 str. 

2786 „ 

sorbed to A 2*550 

2849 v.w., narr. 

2849 v.v., narr. 

2780 w. 

and then bars 

2845 mod. .str. 

2844 sir. 

2776 w. 

mined to A 2220 

2843 „ 

2843 mod. str. 

2764 w. 


'2835 w. 


2753 w. 

14 bands and 

2833 str. 

2833 str., wide 

2746 mod. str. 

large band, 

2829 str. 


2740 w. 


2827 w., narr. 

2S27 „ „ 



2823 „ „ 


The rays were then 


2821 str. 


feebly absorbed to 


2820 w., narr. 


about, A 2650, and 


2818 str. 

2819 „ „ 

then transmitted 


2814 mod. str. , 

2814 w. , narr. 

to A 2200. 


narr. 

2812 mod. str. 



2811 mod. str. 


30 bands and 1 


2806 u\, narr. 

2800 W., wide 

large band. 
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40’. 

SO 3 . 

100". 

'ft hi nun. 

910 nun. 

946 mm. 

X. 

X. 

X. 

v.w. 

r 2912 v.w. 

2940 w. 

TV. 

2908 „ 

2928 v. tv. 

:In9 v.w. 

B ■[ 2904 „ 

2926 , , 


2898 tv. 



\28D5 mod. str. 

The rays were then 

J'*r>4 W. 

2890 v. tv. 

completely ab- 

UM'ti w. 


sorbed from 

2558 mod. str. 

The rays were then 

X 2920. 

2856 w. , Barr. 

completely ab- 


2555 „ ,, 

sorbed from 


■2550 mod. str. 

X 2885. 


2 s 15 w., aarr. 



28-13 ,, ii 
•2*41 „ 



iie rays were then 



ii H -.rlied to about 



2510. ami thou 




; i.ni.-Miittvd t» 

x -J-J40. 

i i bands and 1 
largo band. 

A i the higher temperatures and pressures the bands became 
.'Hunger and wider, and more bands appeared on the less refrang- 
ible side; and at. the, same time, the more refrangible bands 
rnltelly disappeared. Between the extreme temperatures of 30° 
v,,| lOtr the total number of narrow bands was forty-one, and 
i here was a large band on the more refrangible side of these 
narrow bands, which is well marked at 35° and 45°. 

On rtnnparing the bands with those of pyridine ( loc . cit.) there 
is no very close resemblance, and the former are weaker and 
shifted more towards the red end. The large band on tbe more 
refrangible side of the narrow bauds is comparable with that of 
pyridine, except that it is also shifted more towards the red. The 
total number of bands found in the vapour of pyridine was forty- 
. t. and one large band on the more refrangible side of the 
narrower bands. 

- : 3 : r >-Tnrh!aro'pyrtdrnc, C,H 2 C1^N. — The absorption bands of 
the vapour of the substance were investigated in a tube 200 mm. 
Imtg. Abbreviations as before (sec p. 2290). 

I he bands do not appear to have a very close resemblance to 
■We of pyridine. They are also much weaker, and shifted more 
.wards the red end. There are two large groups, A 1 and B', and 
nest- are fairly comparable with the group A of 3 : 5-dichloro- 
o inline As in the other substances, at the higher temperatures 
"A measures, the narrower bands disappear, and a large band 

T - it* appearance on the more refrangible side; this is parti- 
1 "fiy well shown at the temperatures of 60° and 75°. The 
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20'. 

30'. 

759 mm. 

783 mm. 

X. 

A. 

2914 w. 

2910 v. w. 

2911 mod. w. 


2909 w. 

2907 „ 

290(1 mod. w. 

2903 „ 

2901 v.w. 

2900 Hind. w. 

2900 mod. xtr. 

2895 v.w. 

2895 v.w. 

2891 

2891 

2888 „ 

2887 w. 

2883 

2883 w. 

72878 .. 

2870 w. 

2874 w. 

] 2871 5> 

2^69 w. 

2863 w. 

1 2858 „ 

2857 v.w. 


2853 w. 

1/2848 mod. w. 

2847 mod. sir. 


2844 v.w. 

flic rays were 
hen transmitted 

2812 mod. str. 

to x 2140. The rays were 

then transmitted 

13 bands. 

In X 2140. 


IP bands. 


45b 

829 mm. 


’2916 v.w. 


The 


2914 mod. 

str. 

com; 

S “ : ' 

2912 v.w. 


sorbi 

i '} . V 

2910 mod 

str. 

X -19 

0 

2909 


and 

then ' .yjl 

2906 


mitt 


2903 w. 




2900 str. 




2895 w. 




2891 w. 



.. 

2888 v.w. 



'*9 Inin. 

2883 str. 


T|.„ 

"2876 mod 
2874 

str. 

me 

abso 

i <1 V> .... 

bed" her,.,; 

2870 w. 
2863 w. 


and 

m 

l-'cn tr<i 

I 2858 w. 


mil 

■■1 t« 'j:;> 

2853 w. 




' 2816 mod 

str. 





The rays were then i'O . 

absorbed to x 2750, 92'J nm 

whence they were The i ;i y> 

transmitted to traiiMuitiv! 

X 2290. A 800'.', 

"h irti ilifi- ‘* ai 
1!) bands and t complete a:.*-:-, 

large band. tioti. 


fourteen narrower bands are fewer than those in the vapour o: 
3 : 5-dichloropyridinc. 


3:4: 5 ‘Trichloropyridine, C 5 H 2 C1 3 N. 

Pressure 
in mm. 

t50 860 The rays weir Ibebly absorbed between A 2$10— X 27 fe 

ami then trammiiltod to x2‘250. 

S 90 The rays were absorbed between X 2880— X 2620, and tif-is 
transmit ted to x 2280. 

t»0 020 The rays were transmitted to X 2920, and then time Was 

complete ab‘orption. 

There was no appearance of any of the narrow bands obsened 
in 2 : 3 : o trichloropyridine. The single large band is comparable 
with that found in" the solution and' in the solution of f^yndi"- 
(, loc . C it.). It is clear, therefore, that although the number M 
chlorine atoms is the same in both isomerides. theii orientation 
determines the absorption to a very large extent. 
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,-,'i The rays* "ere feebly absorbed between A 2920- A 2730, 
and then transmitted to a 2300. 

i i( , The rays were fairly well absorbed between A 2940— A 2700, 
and then transmitted to A 2380. 

.‘u The rays were absorbed between A 2970— A 2670 and iht-u 
transmitted to A 2450. 

The rays were absorbed between a 3000 a 2600. and then 
1 li i-hiv transmitted to A 2560. 

•beiefore, there were no narrow bands found in the 
A ’ , ,,i this compound, and the large band is comparable with 
i he solution band (toe. cit.). 

Tctrachtoro-2-aminopyridine, C 5 H 2 N 2 C1 4 . 


^ ‘ --rj The rays were fairly well absorbed between A 3000— A 2800, 

' and then transmitted to A 2130. 

^ The pays were absorbed between A 3100 —A 2770, and then 

transmitted to A 2500. 

-*•> The rays were absorbed between A32O0 — A 2740. and then 
transmitted to A 2550. 

The rays were transmitted to A 3300, beyond winch there 
was complete absorption. 

Pentachloropyridine, C 5 C1 5 N . 

;,.;4 The rays were feebly absorbed between A 2980— A 2790, 
and then transmitted to 2250. 

-,’4 The rays were moderately well absorbed between 

A 2980— A 2780. and then transmitted to A 2380. 

;,;4 The rays were almost completely absorbed between 

A3000-A2760, and then transmitted t.o A2450. 

;,i.i The rays were absorbed between A 3010 — a 2(40, and then 
transmitted to A 24$9. 

"i ;4 The rays were absorbed between A 3040— A 2720, ami then 
transmitted to A 2480. 

n" 761 The rays were absorbed between A 3080— A 2650. and then 
transmitted to A 2530. 

7i;t The rays were completed}’ absorbed from A 8100. 

Aii the narrow bands found in pyridine have completely di& 
appeared, and a large band remained in each of these substances, 
lomparable with the solution band of each ( luc , cit .). 

M ethyl 2:3: i-Trichloropicolinat e, } C 7 H 4 0 2 NC1 3 

Pressup* 

ill min. 

1 "■ 760 The rays were vtry weakly absorbed between 

A 2900 -A 2750, and then transmitted to A 2260. 

U 760 The rays were fairly well absorbed between A 2990— A 2700, 

and then transmit te 1 to A 2420. 

760 The rays were almost completely absorbed betweeu 
A 3010 — A 2670, and then transmitted to A 2470. 

760 The rays were completely absorbed between A 3050 — A 2620 

and then transmitted to A 2530. 

i ’ f -’ 760 The rays were completely absorbed from A 3070. 
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2:3: £-Trict/fr>ropir.oJinamidc, C fi H s ON 2 Cl s . 

190 770 The rays were moderately well absorbed liotw, . t . 

A 3200 — A 2900, and then transmitted to A 2150. 

200 770 The rays were well absorbed between A 3250 — a 2800. 

then transmitted to A 2530. 


2:3: i-Heufickloropicoline, C^HNCl^ 


130 

77U 

The rays wen* well nbsorbed between A 2940--A2630. 
and then transmitted to A 2540, 

140 

770 

The rays were transmitted to a 2960, beyond which 
there, was complete absorption, except that the CY1 line 
2573 was visible. 

150 

770 

There was complete absorption of the rays from A 2980. 


So that in all these three substances there was no appearance of 
any narrow bands, and the large band of each is comparable with 
the solution band found previously (Inc. cil.). 


t\ 

Pressure 

in min. 

4 -Phenyl piperidine, C n H 15 N. 

80 

760 

The rays were transmitted to A 2190. 

90 

760 

A 2230, bat then* was a 
distinct weakening between A 2470 — A 2330. 

100 

760 

The rays were well absorbed from A 2550 to the series ol 
Cd lines a 2-329 — A 2265 which were just visible. 

110 

760 

The ravs were absorbed from A 2650. 

120 

760 

M ‘ „ „ A 2700. 


That, is to say, there are no series of bands like those found 
either in the vapour of benzene and its liomologues by Hartley, 
nor like those found in piperidine by the author (he. cit.). There 
are merely strong indications of a band comparable with the large 
solution band found in the greater thicknesses, and there is no 
appearance of the four very weak bauds found in the more dilute 
solutions. 

In connexion herewith the author has examined very thin films 
of the substance in the manner described in previou^ communica- 
tions to see whether such films absorbed the light like the solution, 
Hour very weak bands were found which are comparable with the 
solution bands; but, as in previous comparisons also, they are slutted 
slightly more towards the red end. The heads of these four weak 
bands are at about A 2697, A 2665, A 2627, A 2556; or, in oscillation 
frequencies, at 1 , A 2706, 1 j A .1750, 1/A3805, 1/A3911. 
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Xitrosopipe ridine, C s H m ON 0 . 

; ;,-S>UIC 
jl 111111. 

7ii2 The rays were transmitted to a 2141. 

, - $22 „ )> >) ■> A 2500, but the two Cd 

lines 2194 and 2144 were just visible. 

'*.2 The rays were transmitted to A. 2650. 

882 „ ,, 1 1 A 2750. 

;i->S The rays were moderately well absorbed between 
A 3800 — X 3450, and then transmitted to x 2850. 

•[•]],. i>! nervations, therefore, prove that all the thirty-seven vapour 

• iiuh ( >! piperidine vapour described by the author ( lac . cit .) have 

• uupli-K’iv disappeared. The single band extending into the . 

• hihlc legions, like that of the solution band, is connected with the 

• itiusu-L'i-oup, and therefore with the colour of the compound. It 

so signs of being resolved into a series of narrow bands. 


1 00 


150 


IsO 


B e n to ylpi peri dine , C] 2 H ]5 ON. 

Pressure 
in mm. 

765 The lays were transmitted to A 2190. 
765 ,, " „ „ ,, X 2270. 

765 ,, ,, ,, A 2580. 

765 „ ,, ,, „ X 2680. 

765 ,, ,, ,, A 2750. 


So that, like the vapour of nitrosopiperidine, all the vapour 
hands of piperidine have disappeared, and no other band was 

ul*i*rvcd. 

I'ifH line, CsIIjoN'C^HjOj. — T he vapour was examined at various 
temperatures. At about 165° there appeared a large band between 
A ;j •_’.>) and A 2830; and there was no trace of any of the narrower 
bauds found in the vapour of piperidine. With regard to the 
solutions. Hartley Trans., 1885, 176, 471) found a wide 

band between A 360 and \ 270, and Dobbie and Fox (T., 1912, 103, 
1193] confirmed this. The latter observers also showed that this 
band was similar to that of piperic acid, and they draw the conclu- 
don that substances the molecules of which arc composed of two 
nuclei will give the characteristic band of the unsaturated one. 
I he author discusses this remark later. 


Piperazine, CjH 10 N 2 . 

Picture 
in imi). 

765 The rays were transmitted to X 2! 44. 

765 „ „ „ x 2400. 

765 ,, ,, ,, X 2550. 

765 There were three weak somewhat diffuse bands at A 2703, 
X 2700, and X 2696, and the i ays were then transmitted to 
X 2580. 

i65 These three weak bands became a little stronger and the 
measurements are a 2704, X 2700, and A 2698. The 
rays were then transmitted lo X 2625. 
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The three vapour bands were well marked, and the nm Hie , 1||6 
stronger than the other two. 

2- JJi m c 1 hyi pi pern z i n c, C e H 14 N 2 . 

i-ssurc 

Til III. 

7<;S Then* m-re tlnec rlillu.se bands at A 2695 ,\ 

A 2638 — A ‘2635, A 2584 — A 2581, aud the ray . tt ' ej ’ 
rlieii tran sin i tied to A 2490. Tin* distance lietwvni r|„. 

Mi-pai a to hands is about f»5 units. 

7»;5 Thove were two bauds at A 2695 — A *2690 

A 2638 A 2635, and the rays were then traiismi Mi-1 j.. 

A *2590. 

3 - Dune thy l pip erazint, C e H l , N 2 . 

765 There were three diffuso bands at A 2748, A 2688- A 26sj, 

A 2634 — A 2630. ami the lays were then transmitted to 
A 2535. 

765 There were three bunds at A 27 41 A 2739, A 2690 -a 26-Sa. 

A 2634— A 2630, and the rays were then transmitted t„ 

A 2580. The distance between the separate band* is 
about 55 units. 

765 The rays were absorbed between A *2745 — a 2739. and 
A 2688—2683, ami then transmitted to A 2660. 

Each of the vapours of the two isomerides showed, therefore, 
three diffuse bands which are sharper on the more refrangible 
edges. They are also considerably wider apart than the vapour 
bands of piperazine, aud the bands of the 3-coinpound are shifted 
more towards the red end than the corresponding ones of the 2-eont- 
pound by about 50 units. The instability of the dibenzoyl deriv- 
atives made it difficult to take exact observations of the absorption 
of their vapours, but at the lower temperatures of observation no 
bands corresponding with the piperazine bands were observed. In 
the case of 1 :4-dibenzoyI 3 dimethylpiperazine (m. p. 153 °) at 
170° the rays were transmitted to A 2200. At 190° they were trans- 
mitted to A 2270. In connexion with piperazine and its compounds 
it is of some interest to recall that the author (T., 1910, 97, 1648) 
found four weak bands in the vapour of pyrrole, whereas neither 
solutions nor thin films of the substance exhibited any bands. 

General Results. 

The results of the preceding observations show that solutions oi 
2-dipyridyl possess a weak pyridine band, whereas 4 -phenylpyridine 
has a strong one ; that neutral solutions of piperidine show no 
bands, whereas acid solutions show a weak potential band, which 
covers the region of the vapour bands of piperidine described b) 
the author ( lot . cit.); that neutral solutions of 4 -pbenylpipendme 
possess four weak bands, probably the residues of four benzene 


r. in 
115 

155 

l.'.O 

140 

150 
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... bauds, whereas acid solutions exhibit these four bands 
bjv and they also show strong indications of a weak 
baud on the less refrangible side; that neutral solutions 
' , ., ,,vlpiperidine have no bands, whereas nitrosopiperidine has 
baud most likely connected with the nitroso-group ; that 
-vine and its derivatives have no bands, and are very trans- 
; • i even in the strongest solutions. 

' .y.-iirds the vapours, those of 2-dipyridyl and 4-phcnylpyridine 
. j, u , ic |s comparable with the solution bands. On the other 
I vapours of 3 : 5-dicliloropyridine and 2 : 3 : 5-trichloropyri- 
] 1{ive a considerable number of narrow bands on the less 
•"inii'dlde edge of the pyridine band, and these narrow bands 
,'onipletely absent from the solutions (loc. cit .). Also the 
.. liwur>< 0 f o : 4 : 5-trichloropyridine, and the other pyridine deriv- 
pvc' investigated before, show no narrow bands, hut only bands 
. .ij.jj aLC comparable with the strong solution bands (loc. cit.). 
I- irt hern lore, the vapours of 4-phenylpiperidine, nitrosopiperidine, 
ljoiizoylpiperidine show none of the characteristic vapour bands 
u f oitlier piperidine or benzene. The vapour of piperine has one 
o 't* baud comparable with the solution band; the piperazine 
raid its derivatives Bhow three weak bands each. The latter are 
abo interesting by reason of their great transparency; and, in this 
vipect, they are like solutions of piperidine and pyrrole (Joe. cit.). 

An increase in the number of chlorine atoms in the pyridine 
nucleus is accompanied by a decrease in the number of narrow 
vapour bands, but the spatial position of the atoms it also a 
factor; for, although 2 :3:5-trichloropyridine vapour exhibits a 
considerable number of such hands, the isomeric 3:4: 5 -trichloro 
pyridine vapour has none. Similar results have been found by the 
iiitkor in the chloro- and bromo-derivatives of benzene and toluene 
, T., 1911, 99, 811, 1699). This destruction of the narrow bands 
also occurs in the duplicated molecule 2-dipyridyl ; and the author 
has shown that the vapour of naphthalene, a condensed benzene 
molecule, and the vapour of quinoline, a condensed benzene and 
jjyiidine molecule, show none of the narrow bands found in the 
vapours of benzene and pyridine (T., 1910, 97, 1035; 1912, 101, 
1315}. 

With regard to 4-phenylpiperidine, the appearance of the four 
weak benzene bands in neutral solution, and of an additional weak 
pyridine band in the acid solution, together with the absence of 
die lour bands in 4-phenylpyridine, would 6eem to lend some 
-up port to the conclusion of Dobbie and Fox (loc. cit.) that 
substances the molecules of which are composed of two nuclei will 
give the characteristic bands of the unsalurated one. This is only 
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uartly true, even on the assumption that the four weak so! >n j 0 0 
bands of t-pheny (piperidine are the residues o t e well-km,*, 
seven solution bands of benzene. It is not true at all of the vapour, 
of the substance, for not one of the numerous vapour bauds 
benzene or pyridine were observed. . . . 

That the varying valency of the nitrogen atom is of f«mdam«*. 
importance follows from the fact that the acid solutions oi j.ip tr ;. 
dine and 4 -phenylpiperidine show indications of the large pyndn,,. 

which are absent from the neutral solution ; but luvestig*. 
li0 „, with the isomeride. of 4 -phenylpyndme and 4-phenylpi pw , 
dine are necessary before a full discuss.on can be submitted 

It i- established from these and earlier investigations that where 
a vibrating vapour molecule exhibits a series of narrow bauds, such 
bands wholly disappear when the substance is in solution, and 
the solvent must therefore exercise an outstanding influence. The 
author has suggested before that, the radiant energy of he source 

light acting on the various atoms and groups of atoms m , 
molecule initiates the vibrations which produce selective ahsorp. 
Uon and that the interactions of the different oscillatory centre, 
which may be centres of electronic vibrations are modified by he 
type of nucleus us in benzene and pyridine; by the type and number 
of the side-chains as in the various derivatives of benzene and 
lidine; by their physical condition as in the vapours at diflenm, 
temperatures and pressures; and by the solvent which absorbs, 
part of the radiant energy, whereby new interacting centres oi 
oscillation are set in motion, and compensating eSects take place, 
and damping and resisting forces brought into action. 

1 desire to thank the Government Grant Committee of the Royal 
Soriety by whose assistance a part of the cost of the research ivas 
defrayed ^Professor Pope for the piperazine compounds; and ID. 
Sell for the pyridine compounds, with the exception o P . 
pyridine aiu/lphenylpiperidine, for which I am indebted (o 

Dr. Mills. 

GsivEiism- Chemical Laboratory, 

Cam bridge 
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ri.c fctiiyi esters of . aeetoacetic acid, 
viiKuceiic acid, and malouic acid 
Tli/mans, Stephen, and Agashe), 
T . !\i5 : 1\, 261. 

keids. relation between the absorption 
sjiTtra of, and of their sudium salts 
kWkWHi!, T., f)'2S ; P M 63. 

.'ltd v tic. aotivit v of (Daavsox ;uid 
P.»W, I., 2135 ; P., 30$. 

.iikisvlic, preparation of secondary 
amines from (Le SvEVk), T.. 1119 ; 
P.. IS?*. 

Liioksa-sulstituted, reactions nf 
(Madsen,, T., 9«5 ; P., 129. 

-tganie, action of sulphur chloride 
■iU'l of thionyl chloride oil metallic- 
?a!(s of (Denham and M'ood- 
KufsE:. T., 1861 ; P., 261 . 

.coaitine, C^H i; O n X. 

cylaceto nates of vanadium (Morgan 

i:,J Moss}, T., 78. 

.ddresi. pv.sideutiai (Fraskland), T., 

Aunty, residual, and eo-ordiiiatiou 
.'b«i:i;.vx and Moss}, F., 371. 
t-Utiun between chemical const itn- 
no' 1 and ItJi.AKKE), T., 1689 ; 
F., 249. 

IcoUols lower, vapour pressure of, and 
u! azeotropic mixtures with 
water (M Ei;a 1 max), T., 628; F., 

iwwur aliphatic, equilibrium of mix- 
tures of water ami (Atkina and 
Wallace), t., 1461 ; lU. 

cm. 


Alcohols, normal secondary, rotation of 
(Pickard and Ken vox) T 

1923; P.,266. 

optically active, configurations of 
(Clough), I\, 357. 

Aldehydes, aromatic, condensation of, 

! with pyruvic acid (Lvbmsyxska ami 
.Smedley), P., 174. 

1 uusaturated, absorption spectra of 
(Purvis and McClelamh, T., 433 ; 
P., 26. 

' Alkali haloids, solubilities of, in aloo- 
hols (Turner and UiasKTT), T 
; 1904 ; P., 263. 

iodides, double salts of silver iodide 
! with (Marsh and Rhymes), T. 

! 781 ; P., 62. 

; polysulpludes (Rule and Thomas), 
j P.,380. ' - 

sulphides and qumol, cause of the blue 
; fluorescence developing in solutions 

containing (Porter), P., 4. 
Alkaloids, absorptiou spectra and con- 
stitution of (Dobbijs and Fox). T 
I . U98 ; V. r 180. 

from ipecacuanha. See Ipecacuanha, 
j ‘ from /- ^quinoline. See fcoQuiouline. 

, Alkyl groups, replacement of, in tertiary 
| aromatic bases (Thorpe and Wood), 

T., 1601 ; P., 257. 

i iodides, relative activities of, • with 
1 sodium jdienoxub- (Seoallejm, T., 

j 1154, 1421 ; P., 159, 246, m, 379. 

sodium thiosulphates, action of hydro- 
| gen peroxide mi (Twjss), p., 356. 

. Alkylamines, action of, on reducing 
sugars (Irvine, Thomson, and Gar- 
rett), T., 23 S : P., 7. 

Alkylammonium nitrites (lUv and Kar- 
sh it), T., 1. 

Allantoin, l4h 6 0 ? X 4 . 

Alloys, fractionation of, in the electric 
micro- furnace ( Fletcher), T., 2097 ; 
P.,134. 

Alpiniaalba, constituents of the oil from 
the fruitof (Pickle# and Earl), P,,164. 

7 0 
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Amides, add, urejiaratioii of, from Ihcir 
metallic derivatives (Raksuit), I., 
1637; I’., 195. 

Amines anil mtro-comi»uuils, mixtures 
of, which are only coloured in the 
liquid state (Tinkler), T., 2171 , 
l>.,-278. 

aromatic, viscosity of (Thole), I., 
317 ; P., 32. , . 

externally compensated, resolution <>l 

(Rom and Read). T., lit ; I’-. 78- 
secondary, preparation of, from carb- 
oxylic acids (Lb Sieve), T., 1119 ; 

''o 16 :'- . . ,, v . i. 

preparation of nitrites of (Neogi;, 1 ■ > 


a Amino acids, conversion of, into a 
ketonic aldehydes (Dakin and Dud- 
ley), P., 192. 

Ammelide, C’aHjOjNv 

Ammonia, action of, on reducing sugars 
(Irvine, Thomson, and Garrett), 
T., 238 : P-, 7. . 

Ammonium bases, solubility ol salts ot, 
in water and in chloroform (Peddle 
and Turner), T., 120*2 ; I*., 119- 

Ammonium salts, quaternary, influence 
of the constitution of tertiary bases on 
the rate of formation of (Thomas), 
T., 594; P., 32. 

Ammonium iodide, effect ot heat on 
(Hui.t and Meyers), P., 61. 
niimte, vapour density of (Hay and 
Jana), T., 1565 ; P., 26, 234. 

Anhydrides, acid, preparation of {Den- 
ham and Woodhouse). T. , 1861 ; 
P.,261. 

rate of hydration ot \W u.sDON^aud 
Sidgwick), T., 1959 ; P., 265. 

Anilines, nitvo-, quinonoid wUs of 
(Green and Rowe), T., 508 ; P-, 66. 

Aniline- black, constitution of (Green 
and JuJiSfiON), P., 276. 

Annual General Meeting. <00, P-> 


81 . 

Antipyrinediazonium salts, absorption 
spectra of azo-derivatives ut (Morgan 
and Reilly), T., 1494; P-,247. 
Aromatic compounds, preparation ot, 
Iroin tire liydroaromatic seiies (Cross- 
ley and Renoup), P., 369. 
Association and viscosity (Thole), T., 
19, 317 ; P., 32. 

influence of, on viscosity (Baker), T., 


1671. 

Atomic weights, report of the Inter- 
national Committee on, T., 1743; 


240. 

table of, T., 1746 ; P., 213. 

Atropine, C 17 ll i0 O 3 N. 

Azo compounds, hydroxy- (IIkilbkuN 
and Henderson), T., 1404 ; P., 226. 


Azomethines, colour and couwiti.iL 
(Pope and Willett), T.. 


carbinol-anmioniutn base i S() .„^ p 
(Tinkler), T., 885; P. , iu 01 
Azonium compounds, quaternary 
luted, containing an asy inuictric „u 
gen atom (SlNGH), T., 601 : |», 


B. 

Bacillus, new, acting on ii U j, 
(MuMFOKD), T., 645 : 1\, 79. "' h 

Balance sheets of the Clitunical ,s, 
a ml of the Research Fund. See Aiuv -*1 
General Meeting, T. , 700 . 1’., »j 
Barium potassium carbonate ijt U[ 
and Mukhkiijea). P., 1S6. 

Bases, cyclic, formation of, from ai'c,i, Jdllt . 
amides (Hope and Lanknhku i l* 
224. 

tertiary, influence of the fiuiistii.uti^ 
of, nil the rate of foriuattou ol 
quaternary ammonium *}u 
(Thomas), T., 594 ; p i( 
aromatic, replacement of alkvj 
groups in (Tnom and Woodx 
T., 1601 ; P., 257. 

Beech wood, action of ozone on (Dontt 
and Cunningham), T., 677 ; 1\, 101 . 
Benzerythrene. C l4 H w . 

Benzoin synthesis, mechanism of the 
pi. M. and H. Robinson:, P., 266. 
Bismuth organic compound! I'h.u 
lengf.r), P-, 76. 

Bismuthinitrites (Ball and Aiium. 

T., 2110 ; P., 150. 

Biuret. CjH 5 0.,N;,.. 

Bleaching, dynamics of (HiGGi.Vri. T„ 
1816; P.,258. 

Bleaching action ol hypochlorite* (Hi- 
gins), P. , 302. 

Bornyleue, C w H l6 . 

Bromine, pure, preparation of iScorr. 
T., 817 ; P., 124. 

Polybromides, colour and solubility 
of, in nitrobenzene soluti-u 

(Joseph), T., 1554 ; 1*.. 72. 
Brucine, C w H 26 0 4 N 2 . 


C. 

Cadmium, volatility ot (Naii: eu-l 
Turner), T., 1534 ; P., 1*1. 
Caesium plat ini-iodide (DAT i'A )* - 1 

P., 79. , • . 

nitrite, preparation and 
(Ball and Abram), 1- 
197- ■ 1 , 

Calcium salts, action ot, on 
turns (Masters and SmiiuV 1 : 

P., 76. 
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_ ...M-sium carbonate (D.llTA 

^“u'rwwM). p., is?. 

' • „ r aJiabatic (Gray), P., 3,8. 
tv .sries, studies in the (Fokstkr 
T„ 63; (ForkTkh), 

f 6 V: P-, l’<«. 

' it ,diae.'-' K ll „0,N. 

oi esters ol' 

» k ' 1 tovox), P.. 206. 

. 0. ' r, nu bastion of (Riiead and 
■'n, ntib.T.. 161. 1210; P, 61, 193. 

V. r rn sv..\id«' of JaKKAKP), P., 106. 
■ irb0 !l;4lr, properties of (Merrjman), 

■ l vj,]f ’ji.liuunei' of colloids and of 
” M1 J, .ensioiis of charcoal ou the 
! vnimiuii ol* (l’i nj*i.a v and King), 
!.. M70: V., 173. 

-.■uliilitv of, in water (fc inula y and 
Wii i.iams), T.j 636; P*» 115. 
Ca:bonYlferrocyanidei (Williams), l'., 


Catalytic activity of acids (Dawson and 
T.. -185 ; l 1 .. 308. 
Caalophyllosapogenin. CjjHggOj. 

Caulophyllosaponin , C e6 1 ‘ ioMt- 

, . Umli- lroidcs, eoiistilueuts 

V.i i|,e ilii/niiH' and roots of (POWER 
ai,'i S auvav . I’ , 191 ; P.,2. 

CauloRapogenin. 

Caulosaponin C iX ll 6S Oi 7 . 

r*tinlnid. almoniti ii of gases bv (Lkfe- 


):l f;K . 1’., 36s. 

Cellulose, nwthylatiuu of (Denham and 
W.iouuoive), T., 1785 ; P., 251. 

, 'ion of ozone on (Dokek and CfN- 
MV, ,11AM), T... 677, 1847 ; P., 101, 


.ioo 


i.-trat'-, MseoMtv of solutions of 
Bakei:', T., 1653; P., 244. 
Ctphsline. i.'., l< H a8 0 4 X 2 . 

Cerebrone. 

Chaulmoogric acid, C 18 ld 83 0 ; . 

Chemical coiijpoiti.ds containing labile 
iA'lvogeii atoms, absorption spectra 
' I’lannigan, Maciskth, and 
new art;, T., 466; P., 58. 
"•'iivtiuitiou and absorption spectra 
lilni ijnLAand Hewitt), T. , 876 ; 
1’., 16u. 


Eiid absorption sjiectra of alkaloids 
(Dobhie and Fox), T., 1193; P., 
ISO. 

[elation between residual affinity 
and CLARKE), T., 1689 ; P., 249. 

rotatory power (P:ckard and 
Kesyom, T., 1923 : P., 266. 

■nid vbc-odty (Desstan and Thole), 
T - 127; (Dunstan, Hill itch, 
md I n n LE , T. , 13;? ; (Dtnston, 
1 hole, and Benson), P., 378. 


Chemical constitution, influence of, on 
the thermal properties of binary mix- 
tures (Vanston e), T. , 1826 ; P. , 262. 
reactivity ami absorption spectra 
(Baly and Rice), T., 91, 2085 ; P. 
216. 

Chlorine, interaction of hydrogen anil 
(Chatman and Underhill), T., 
496 ; 1'., 75. 

Hydrochloric acid, inllnenee of water 
on the partial pressure of, above its 
alcoholic solutions (Jones, Lat- 
woiith, and Lingfokd), T., 252 • 
P., 5. 

Hypochlorites, bleaching action of 
(Hum: i ns), 1’., 302. 

ChryBarobia, commercial, constituents 
of (Ti hn ami Cleyver), P„ 285. 

Coal, composition of (Junes and 
Wheeler), P., 376. 
volatile constituents of (Clark, 
Wheeler, and Piatt), T.. 1704; 
P.,250; (Wheeler), T.. 1715 : 1'., 
250. 

vacuum distillation of (Brm.Ess and 
Wheeler), I’., 376. 

Cobalt nitrate, extinction curves in ab- 
sorption spectra of solutions of (Mer- 
ton), T., 249 : P., 4. 

Cocaine, 

Colloids, influence ot, on the solubility 
of gases in water (Findlay and Wil- 
liams), T., 636 ; P., 115. 

Colour of mixtures of nitro-couipouuds 
and amines (Tinkler), T.. 2171 : P., 
278. 

Colouring-matters, formation of, by 
riuinonoid addition d-ir.EEX), T.. 
925 ; P., 116. 

relation between constitution and 
depth of colour of (Watson), P. , 
318. 

from quercetin (Watson ami Sen), 
1\, 349. 

Sec also Gossypetin, Gossypitone. 

Conductivity water. Sec uud< r Water. 

Co-ordination a id residua I affinity (Mor- 
gan and Moss), P. , 371. 

Copper, action of sulphur dioxide ou. at 
high temperatures (Si rims), T., 
1445 ; P., 225. 

action of sulphuric acid on (Cindali.'i. 
P., 344. 

Cuprous iodide, crystal lisation of 
i Marsh and Rhymes), T., 781 ; P., 
62. 

Cupric salts of organic acids (Picker- 
ing), T., 1354 ; P., 191. 

Copper, detection of, by guaiacum rosin 
(Atkins), P., 303. 

Coumaranone derivatives (Mkuuiman', 
T., 1838, 1815 ; F.. 257, 258. 
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Crystals, optical activity and enautio- 
murphimi of (Barker and Marsh), 
T., 837 ; P., 62. 

Cyaphenine. C 2 iH )5 X 3 . 

Cyclic compounds, formation of, ln»m 
derivatives of 2:2 '-ilimothy Idi phenyl 
(Kenner), T., 613 ; P., 105. 

{.'ydnun indie us, constituents of the oil 
of (Watson), T. ; 5 IS ; \\ t 28. 
Cytisine, CuUttOX*. 
a Cytisolidine , CnH, s X. 

0 Cytieolidine, C* U H U >. 


Dehydration I *y electrical heating (Tt’ U* 
nku and Bisseit), P., 233. 
Denitrification and enzyme actiou 
(Uulme), P., 117. 
mechanism of (Hulmr), 1\* 307. 

Dialkylacetamides, application of Hoi- 

maims reaction to (L'ymas), T., 852 : 

P-> 128. 

Diazo -compounds, aliphatic, fonslitutmn 
of (Forster and Cardwell!, i-, 
861 ; P.. 150. . 

t) Diazoimines, constitution ot (Morgan 
and Micklethwait), T.. 71, 1391 ; l\. 
212 : (Morgan an IScuarfe), P.,3/4. 
Diazonium Balts, non-aromatic (Morgan 
and Reilly), T., 808, 1494 : P., 133, 
247, 379. 

Dibenzyl-silicols and -silicones ; Mar- 
tin), T., 119. 

Dihydroresorcins, substituted ililLLiNG). 

T., 2029 ; P., 286. 

DLnaphthaathracene derivatives, pre- 
paration of (\W Ii. and JL Mills), 
P., 12 3. 

Dioxime peroxides. See woOxadiazolo 
oxi les. . 

Diphenyl series, studies m the (Lain. 
Macbeth, and Stewart). T., 5S6 ; 
p 77 : 'Cain, Coulthaud, and 
Mickletuwait), T., 2U74 ; P-, 289. 
Diphenyl-silicols ami -silicones (Mar- 
tin), T„ 119. 

Dispersion, rotatory, of organic com- 
pounds (Lowry), T., 1322 ; 
P., 221 ; (Lowry, Pickard, 
and Kenyon), P., 348. ^ 
measurement of (Lowry), a.. 
1062; P., 171 ; (Lowry and 
Dickson ;, T., 1067 ; Pm 171- 
anutnilous (Lowry and Dickson), 
P-, 18."». 

Dynamic isomerism. See Isomerism- 
E. 

Electric micro -furnace, fractionation of 
alio vs and minerals in the (l letcheu) , 
T., 2097 : P-, 134. 


Electrical conductivity of solution, j. 

| termination of (Hartley and ? 
IS Err), T., 786 ; P., 132. Kt ‘ 

Electrical heating in a vacua- 
(Turner and Bisseit), P., " l 
i Elements of varying valency, IJO i Qr . 

reactions of compounds of, with w 
, nitroinetUane ((’larke, Macbpm, 

1 and Stewart), P., 161. 

Eaantiomorphism and optical activjt- 
! of molecular and crystal struifji 
(Barker and Marsh), T., <137 . p 
! 62 • 

| Enzyme action and denitrilkatior 

] (Hulme), P., 117. 

Epiborneol, U w H u O. 

Epicamphor, 

Eserine, Ci 5 H 21 0 3 N 3 . 


; Ferric salts. See under Iron. 

Ferrocyanides, eoinplexbluc(\\’iLLi.vjt> 

. 1\, 32. 

] Fluorescence, theory of (Baly , P., 201. 
Fluorone derivatives (Pore), P., 378. 
Furoxans. See. iwOxadiaznle oxides, 

G. 

Gases, rate of. evolution of, from sU]»:i 
saturated solutions (Findlay and 
King), T., 1170 ; P., 173. 
influence of colloids on the solubility of. 
in water (Findlay and Williams 
T., 636 ; P., 115. 
absorption of, by celluloid (Lr.FEBm; 
P„ 368. 

iufluence of increase of iuiiial iem- 
perature on the explosiveness of 
mixtures of (Parker), T., 931; P., 
130. 

Gelatin, C 3i H 57 0 13 Nn. 

Glass, permeability of, to halogen upouj* 
(Firth), P., 111. 

Glucoses, methylated (I RViNEandscon , 

T., 564, 575; P., 70, 71. 

Glucosides. See Caulophyllosapomu, 
Caulosaponin, and Kaempfenn. 
Glucosides, amino-, synthetic (IKUM 
and Hynd), T., 41. , T 

Glutaconic acids, chemistry of (J H ' 

and Wood), T., 276, 1569, 13/9, 1.5- 

1\, 5, 253, 254, 255. . 

Glycols, optically active (M- KlnzU 
Martin), T., 112. 

Gossypetin. C l 4 HjoOg- 
Gossypetonic acid, ^n H is «;• 

sra-'t 

aud of copper by (Atki>»), P-. 
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H. 

. w .,meaWlilT of glass to tlio 

W&l > ,,f iFlHTIl), P.. 111. 

on silver salts (Tati.ok), 

giriuaiine. 1 

. Harms”-. 

Kavmine- ' »'■». ‘ (AnxzoEY and 
JfRt. '* j» 24 . 

; 

Turn., , 

. 1287 ;P.. ISO. 

.: t “,t., n ,ras constituents of (Chap- 

,,o>. I’- !«• 

S TltUie scid." S»« under Chlorine. 

»f "eon in, after 
Ky -r the electric discharge 

jr.u.i.iK md 1 'ATTP.its.oc), T-. dlt* - 
. ■>.) 79 . til? ; (Masson), P , 231. 

■itrmdi.'tt of M"** ™ { £"\r 

JIAN and r.Nl>F.i:l"U), T., 496,1., 

Hrdwgen 7 -rovi.le, catalytic dccom- 
’ position of (Dyer and Pai.r), I., 
f.r ; 'Bassett), P., 66. 
j),-n.in of, on sodium alkyl turn- 
sulphates (Twiss), P-, 350. 

, Hydroxy acids. intarcr nversion of «- 
Uoidc aldehydes and (Dakin and 
Di ni.r.Y). I'., 156. 

Hydroxyl ions, method for deU-rnnna- 
I „ u of the concentration of (r kaxck 
and Of.aKkK T.. 1722 ; 24ft. 

Hyoscine. PpIbiOiN. 

Hyoicyamine. P 1 ? H 2 a 0 3 V 

Hypochlorites. Sec under Chlorine. 
Hyponitrous acid. See under Nitrogen. 


I. 

Imines, aromatic, formation of cyclic 
oases from (Hope and Lankshear)> 
1’ . 224. 

Imino compounds, formation and re- 
ai-tiuiis of -Tuop.fr and Wood), T., 

l, ’iStj ; P., 256. 

Iodine, action of, with thioeavbamide 
(Marshall), P., 14. 
blue adsorption compounds of (Bar- 
ger and Starling), P. . 128. 
Iodo-compounds, organic, relative activi- 
ties of. nith sodium phenoxide (Sec* 

m. lkr , T., 1151, 1421 : P., 159, 240, 


Ionic reactions, influence ot acetyl - 
acetone on (Hewitt and Mann), 1’., 80. 
Ionisation and the law of mass action 
(Boi hrield), T., 307 ; P , 3, 371. 
Ipecacuanha, alkaloids from (Cahk and 

Pyman). 226. 

Ipnranol, C t9 H w 0 5 . 

Iron, porosity of (Perkins), V., 302. 

Iron salts, colour intensity of solutions 
of (Pickering), P., 192. 

Ferric salts, the reaction between 
thioc\anatos ami (PHILIP ami 
BraMLEY), T., 795 ; P., 123. 
reaction between lliiosulphalos and 
(Hewitt and Mann), T. , 324 ; 
P., 30. 

of organic acids (Pickering), I., 
1358 ; P., 191. 

Ferric ferrnl erricvini des, complex 

green (Williams), P. , 54. 

Iron solutions, bacillus acting on (Mum- 
fokd), T., 645 ; 1\, 79. 

IsomeriBm, dynamic (Low by ami 
Glover), T., 913; (Lowry and 
CoURTMAN), T., 1214 ; P. f 16S. 

K. 

Ksempferin. C 27 H ?0 Oi6- 
Kairoline, C 10 H W ^. 

Ketones, relation between Inc absorption 
siKictra and constitution of (G. 1!. 
and J. A. K. 1 1 KN PERSON ami 

Heilbkon), P., 354. 
mechanism of a-lnomination of 
(Lafwortii). P., 289. 
condensation of, with phenols iHfx- 
Guvta), P., 29. 

alipha'ic, absorption spectra of (Daw- 
son), T., 1308; 1\, 130. 
cyclic, studies on (lit'tiEMANN and 
Levy), T, 551 ; P ; , 74. 
unsaturatfd, absorption spectra of 
(Purvis and McCi.ei.asp), T., 433 *, 
P., 26. 

a-Ketonic aldehydes, formation of, from 
a-amino- acids (Dakin and Dudley), 
P., 192. 

interconversion of a-hydioxy -acids and 

(Dakin and Dudley), P., 156. 


L. 

Lactones from ethyl dicarbethoxydi- 
me 1 1 i v T l eyvlo propan em alo na te (Perk i N 
and Thohrk), T., 1760; P . 259. 

I Lead potassium carbonate (Datta and 
Mukhrejea), P.,187, 
thiosulphate, precipitation of, and its 
behaviour on boiling with waTer 
(Perkins and Kino), T. , 300, 
t cyanide (Gupta), P. , 361. 
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Lead, estimation of small quantities of 
(Ki-sdrx and Stansfiki.O), T., 10:3V» ; 
l\, 173. 

Light, influence of, on isomerism 
(IjOWHY and Court. man), T., 1214 ; 
P., m . 

Liquids, miscibility of (Holmes), T., 
2147*, P., 362. 

adiabatic and isothermal compressi- 
bilities of (Tykf.i:), T., Iti75 ; P., 
252. 


Metallic haloids, chau<n» ( ,r ,, i 
solutions of (Garrett, -i-' , 

P., 225. ’ ^3? 

lisuiutliinitrites (Ball a.,,] i 
T„ 2110; 1>.,150. 
Metaphosphoric acid. Sr-c ui .j 
phorns. ‘ er 

; Methyl ketones, action <j . 

iodide on ((’II AITaWay and ii.r* 
; T., 1906; r., 284. 1,ASl >:t, 


mixed, molecular constitution of 1 
(Atkins and Wallace), T., 
1461 ; P., 194. 

surface tension of (Woklky), P m 
359, 360. 

optically active, rotatory dispersion 
of (Lowry, Pickard, and Kenyon). 
P., 848. 

organic, magnetic rotation and dis- 
persion of' (L owry), P., 221. 

Lithium nitrite, preparation and pro- 
perties of (Ball and Abram), T., 
2130 ; P., 197. 


M. 

Magnesium salts, action of, on snap 
solutions (Masters and Smith). T.. i 
992; P., 76. 

Magnesium aryl haloids, action of, on 
glyoxal (Wrf.n and Still), T.. 1770 ; 
P., 262. 

Magnetic rotatory dispersion, measure- 
luei.t of (Lowry), T., 1322 ; P., 221. 
M&nganomanganic ferrocvauide (Will- 
iams), 32. 

Manna, new variety of (Furlong and 
Campbell), P., 128. 

Mass action, law of, ami ionisation 
(Bousfield), T., 307 : P., S. 371. 
Memorial lecture, Ladenburg(K.mTX<;), 
T., 1871 ; P., 273. 

Van’t Hotf (Walker), T.. 1127. 
Mercury alloyB with silver and tin 
(Knight and Joyner), T., 2247 : 
P., 282. 

with sodium, action of water on 
(Baker and Parker). T., 2060 ; 
P., 298 ; (Parker). T., 2071 ; P., 
299. 

Mercuric chloride, reduction of, by . 
sodium formate (Findlay and ! 
Davies), T. , 1550 ; P.. 250. 

Mercuri-alkyl- and - alkylaryl ammon- 
ium chlorides (Kay and Dhak\ i 
T., 3. 

Mercury, estimation of, as metal, iu [ 
the drv way (Claiming and Mag- . 
leod), T., 518 ; P., 77. 

Metal ammonias, complex (Price and 1 
Brazier), P., 272. 


Methyl pentoses, constitution „r «. 
xi o i i:), P., 363. 

Methylsilicoses (Martin), p^* 
Methyl tetritol (Humour), )>.’ 
Minerals, fractionation of, in . 
micro-furnace (HYetciiecI t >2'." 
I'., 134. 'I; Mr. 

Mixturei, surface tension of i 

P.,359,360. 1 o*.f.ev , 

binary , vapour resume r ,f 
KHALI.), P„ 157. 

influence of constitution on >i, 
thermal j>ra|.ortics of y. 
STONE), T., 1826; 

Molecular structure, optical mtiviiv 

ami eimntiomorphism of 
and Malian), T., 837 ; I'.. fc 


N. 

Naphthathioxin and /soHaphthatiwi;,. 

C'aoiliaOS. 

Neon, presence of, in hydrogen jfu, 
passage of the electric disci, a,., 
(Con. u: and Pattehsos), T., <i». 
T’„ 22, 79, 217; (Masson), P.,jsa,' 
Nicotine. Gn>H ]4 N 2 . 

Nitric oxide. See Nitrogen dimA*-. 
'i-NitroamineB, conversion of, into •'.<•/ 
oxadiazole oxides (furoxaus) (0 |-.fks 
and 11 own), T., 2023 : P., 275. 
Nitro-compounds and amines, mixiinw 
of, which are only coloured in tli* 
liquid state (Tinkler . T.. 2171 : 
P., 278. 

Nitrogen iodide, action of, on nvtbvl 
ketones (ChattaWay and Bax- 
ter), T., 1986 ; P., 284. 

•/(oxide ( nitric oxide), action of, an a 
neutral solution of potassium per- 
manganate (Dvtt, Ckatteimi, and 
Baneimi), I\, 235. 

Nitrous acid, actum of tliiocavbami'K 
with (Coade and Werner). T.. 
1221 ; P., 188. 

Nitrites, equivalent conductivity ad 
ionisation of 'Ray ami Dhak. 
T., 10. ,, 

cslimation of, with th iooarbanm-e 
(Coade and Werner', I-. 1--P 
P., 188. 
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’SSirou M ' 1 its calcium 
<„iliuni salts, equivalent con- 
? . tivitii's of (Ray, De, am! Dhau). 
t ] 'iti'j ■. I*., 185. 

' at0 m. doubly- linked, eon- 
ana Bain), !>., 

, hinnan. C u ll,X r 

0 


«*£ Jit Francois) Lecoq <1. 
1 T-, ’jt2. 

v.ltni'i 1 h vt-rs, T., 746. 
il miii ‘liU'V Owen Ji.nos,T., 755. 

- Wilii im Mallet, T., 760. 
jj^tY df MnsenthaL T., 763. 

IVjijaiuii* K-hv.'id Reina Now lands, 

f„ Ml. 

,)..}()] Pat i T-» 765. 

Arthur PJrbrdwn, T., 766. 
,UnWrt. , e 1 T.,767. 

\Vi:.j:uii Onl Woot ton, T., 774. 

Oleanone, 

n'kiiu'ta, constituents of the fat 
ike seeds of (Gon.ntNoand Akers), 
r.. 107. 

Optical activity ami i- ■iiantionwr[ihwm ol 
ii 1 .)!<.i;iiiat- r anil crystal structure 
iiAKKEi* and Marsh), T., 837 : 
l’.. M. 




T.. 718 ; P., 03. 

i-vneriinciits on (McKf.SZIE and 
i’f.or«*n), T„ 6i7 ; I’., 109. 
lumW to illustrate (Garner), P., 


Hri. 

Optically active compounds, relation 
between temperature and rotation of 
(Patterson), T., 115. 
ii.lliirtuv of solvents on tin* rotation of 
(1’vriF.iisON* and I'oiisyth)', T., 
SUM: l’.. 284. 

Organic compounds, rota to vy dispersion 
■■I Uvuy). T., 1062. 1322 ; P., 171, 
221: iljiwuv ami Dickson), T., 
H.7 : 1'., 171. 


-Oradiazole oiides ft'.rosuns ; dioonmr 
l+mirfts), eonstiiution of (Gref.n 
fisd Rowe), T., 897 ; P., 152 : 
I'onsTK.n ami Darker), T., 1918 : 
l*., 192. 

''inversion of (Miitroaiuinea into 
'Green and Rowe), T., 2023; P., 


iximes isomeiism of (Beady and 
Id-ss). T-, 1613. 1619 : P., 248. 
houium salt, resolution of an (Levy, 
Holmyadii, and Rchemann), P., 159. 
Irydases. detection of, hv guaiacum 
r-sin A i kins). p. } 303 . 


Ozone, action of, on cellulose (DoRf.E 
and Cunningham), T., 677 ; P., 104 ; 
(Dor6r), T., 1347 : P.. 222. 


P. 

Pereaone , CuH^O,. 

Phenols, condensation of, with acetone* 
dicarboxylic acid (Dev), P., 154. 
condensation of, with catnphorquinone 
(Sen-Glut a and Dry), P., 155. 
condensation of ketones with (Sen- 
I Gupta), P., 29. 

Phenols, iodo-, chlorination of (King and 
McCdsmr), T., 220 ; P., 8. 
uitio-, structure of the salts of 
(Hewitt, Johnson, and Pope), T., 
1626; P.,251. 

nitroamino-, absorption spectra and 
constitution of, and their derivatives 
i (Meldola and Hewitt), T., 876 ; 

s P.. 160. 

Phenolphthalein, O 20 H l4 O 4 . 

Phosphonium iodide, effect of heat on 
(Holt and Myers), P., til. 

Phosphorus : — 

Metaphosphoric acid and its alkali 
salts (Holt and Meyer), T., 532; 
P., 61. 

Phytic acid (Clarke), P., 27. 
j Phytin (Clarke), T., 27. 

Phytosterol glucoBideB. preparation of 
(Sai.way), T., 1022 ; 1\, 170. 
ipuranol and allifxl compounds as 
(Power and Sai.way). T., 399 ; P.. 
63. 

Phytosterolins (Powkp. and Satavay), 
T., .406 ; P. f 64. 

Piperine, C 1? H w O # N. 

! Pipitzol, C 15 H 20 O s . 

■ Polyhromidea. See under Bromine. 

Polypeptides, synthesis of (Horwoor*), 

1 1’., 345. 

Potassium bromide, chloride, and iodide, 
spontaneous crystallisation of solu- 
tions of (Jones and Shaii), T.. 
1043 : P., 160. 

carbonate, double salts of, with carh- 
! onates of the alkaline earth metals 

| aud lead (Datta and MukherjEa), 

| P., 185. 

permanganate, aetion of nitric oxide 
on a neutral solution of (Dl*TT, 
Chatterji, and Baner.ii), P., 235. 

Proline, C s H 9 0 4 N. 

Proteins, measurement of the tryptic 
hydrolysis of, by means of the tyro- 
sine liberated (Auld and Mosscrov), 
i T., 281 ; P., U. 

woPulegol, jireparation of, and its deriva- 
tivesfpicKAiin, Levvock, and Yates), 
P., 127. 
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Purpurogallin (Perkin), P., 354. 

Fyrone derivatives, adsorption of iodine. . 
by (I? arc kk and Starling), P., 128. 

ft. 

Quercetagetin, C ir ,H ]( ,0 8 . 
ftuercetaginic acid (Perkin), T., 217 ; 
P., 9. 

ftaexcetin, C, 6 II, w O ; . 

'.-■•-Quinoline alkaloids (Hope and 
Robinson), T.. 361 ; P., 63. 
Quinone-aromonium derivatives (Mel- 
du la and Hou.ej-v), T., 177 ; P., 6. 
p- Quinones, action of semiearhazide 
hydrochloride on (IIkilbiion and 
Henderson), T., 1401 ; P M 226. 

R. 

Racemic compounds, existence of, in the 
liquid state (Tihh.e), T., 19 ; (Mitch- 
ell and Smith), T., 489 ; 67. 

Radioactive disintegration products, 
chemical nature of (Fleik), T., 381, 
1052 ; P., 7, 172. 

Rays, Rbntgen, presell re of helium in 
the gas from the interior of a bulb 
containing (Ramsay), T., 264 ; P., 21. 
Resorcinol-benzein, C 19 H,.,0 ;( . 

Rhamuose group, nomenclature of the 
(Marshall), 1\, 54. 

Ring compounds, new series of (Beksi.ky 
and Tiiorpk), P., 346. 

Rotation of optically active compounds, 
influence of solvents on the 
(Patterson and Forsyth), T., 
2263 ; P., 284. 

relation between temperature and 
(Patterson), T., 145. 

Rotatory power and chemical constitu- 
tion (Pickard and Kenyon), T., 
1923 ; P., 266, 296. 
co-ordination of, for different wave- 
lengths temperatures and solutions 
(Pickard and Kenyon), P., 296. 
Rubidium platmi-iedide (Datta), T. , 
427 ; P., 79. 

nitrite (Ball and Abram). T.. 2130: 
P., 197. 

Rubremetine. 0 :(a H3 2 0 4 N L .. 

S. 

Salts, double, with acetone of crystallisa- 
tion (Marsh and Rhymes), T., 7S1 ; 
P., 62. 

Sarsaparilla root, constituents of (Power 
and Saliva y), P., 372. 

Sarsapic acid. C 0 H,O 6 . 

Schiffs bases, addition of negative 
radicles to '’James and Judd). P. , 196. 


and Si eehkn), P., 197. 

Semicarbazones (Wilson 
bron), T., 377 ; P., 59 
and Wilson), T., 1504 ; 

Senna leaves, constituent- 
T., 2006 ; P., 278. 

Silicon compounds {Martin) 

Silicon organic compounds 
amt Kipping), 345 . 
and Robison), P., 374. 

S.licoses (Martin), P., 190. 
Silver alloys with mercury 


. "*"> lit;;. 

'-Keiu*,, 

2ir, 

of 'Tuns, 
190. 

(fo'div,y 

'Kn'M Ni , 


(Knight and Joyner), T.'f 224^ j- 


282. 


Silver salts, action ofhaWnsftr T 
LOR), T., 31. ° lAT * 

Silver bromide, 

(Marsh and Rhymes ’ 1 
62. 


781 :P 


iodide, crystalline, and its double sa * 
with alkali iodides (Maiwh ,! 1 

Rhymes), T. t 781 ; P. f 62 .' 

Soap, behaviour of calcium and i U «,. 
nesium salts with solutions of ih' 
triis and Smith), T., 992 • y 
70. 


Sodium alloyB with mcrcuvv, action <,? 
water 011 (Baker and Paiikih T 
2060 ; P., 298 ; (Parkei:\ T, 2071 ■ 
P.,299. 

Sodium iodide, crystallisation nf *{?], 
acetone (Siiiesev and \V ki:nf.i > 

P., 117. 

action of, on acetone (.Sihisf.y and 
Weknkii), T., 1255 ; P., i;m. 
Mtwosulphide, pjvj>aration of, fmm 
the corresponding liydros’ilfihide 
(Thomas and Rule), T., 871; h. 
154. 


polvsulphides (Rule and Thomas, 
P., 380. 

liydrosulplnde, conversion of, into the 
monosulphiiie (Thomas and lU'i.u. 
T., 871 ; P., 154. 
alkyl thiosulphates, action of ItydD- 
gen peroxide on (Twins', i'., 
356. 

Solids, miscibility of (VaNSTONK), T.. 

1S26 ; P., 262 

Solubility as a constitutive projieriv 
(Peddle and Turner), T., 1202; It, 
119. 

Solutions, theory of (Holmes), T., 214.: 
F., 362. 

dcterin inat ion of the clectiicil cuii- 
ductivity of (Hartley and IUt:- 
kkit),T., 786 ; P.,132. 

Solvents, influence of, on the rotativii n 
optically active compounds (PaTTM- 
son and Forsyth), T., 2*2t>3 ; 


284 . 
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ctr« absorption, relation to eon- 
5p# rfitniion (Meli.wh.a and Hewitt), 
r >76 ; \\, 160. 

J(( | 'i-hi>uii > al reactivity (Bai.y and 
}{,. £), T., 91, 2085; P., 216. 
..hcii.Liiaj'hy of (Hurras), T., 124. 
relation between the, of acids and 
of their sodium salts (Wright), 
T., 52$: P., 68. 

of derivatives of aniline, phenol, 
a7 )i| benzaldchydc (Pntvw), T., 
1538 : P.. 253. 

cf eheioii’nl compounds containing 
liliile hydrogen atoms (Branni- 
i ; \ \". Macbeth, and Stewart), 

r., m : p., 58. 

„f nnsatumted aldehydes and ketones 
lYr.vw and MiClelanh), T., 
433 ; P., 26. 

and constitution of alkaloids {Dob- ; 

me ami Pox), 'J'., 1193; P., 180. j 
of k'lizene derivatives (Purvis and 
Xhfl.Ei.ANl>), T., 1088 ; P., 132. 
of ketones (G. G. and J. A. If 
Hknukiisox and Hrilbron), V., 
351. 

nf aliphatic ketones (Dawson), T.. 
130$ ; P., 130. 

of tbio-ilerivatives of lienzene (Fox 
and Pope), T., 1203 ; P., 194. 
Sphingosiae, L'j;Ha$O a X. 

Strontium potax-imn carbonate (Datta 
iiml Mi'kiieimea), P., 187. 

Sugars and their derivatives, nomen- 
eliiture of (Ik vine), P.. 69. 

\ iiv r.f solutions of (Powell), P., 

24 i. 

i> during, action of ammonia and 
.ilkrlamines on (Irvine, Thomson, 
ami ll.nuin r), 1'., 238 ; P. f 7. 

Sulphur dilonde, action of, on metallic 
<iit3 of organic acids (Denham and 
WooDHorsE), T., 1861 ; P., 261. 

Thionyl chloride, action of, on me- 
lallio salts of organic acids (Denham 
• yjd IVoodhol’se), T., 1S61 ; p. } 

Sjlphttr .//„x[de. action of. on copper at 
hi>h temperatures (Stubbs). T 
1445; 225. 

Sulphuric acid, action of, on Conner 

(U'NiJAU . p. ( 344. 

Sulphurous acid, absorption spectra 
nf its salts (Wright), P,, 

Thiosulphates, reaction between ferric 
J;® JlP.wriT and Mann), T., 


T. 

Tautomerism, ketu-enolic, and absorp- 
tion spectra (Dawson). T 1308 • P 
130. ’ ' 

Temperature, relation between rotation 
of optically active compounds and 
(Patterson), T., H5, 

Terpenes, chemistry of the (Render- 
in' and Caw), T., 1543 : P., 246. 
Tetrahydro-oxazoles, formal ion of 

(Crowtheu and McCombie), T., 27. 
Thalloua nitrite (Ball and Abram) 
T., 2180; P„ 197. 

Thiaanilides. tnutomeriam of (May) T 

2272: P., 360. 

Thiocyanates, the reaction between ferric 
Silts and (Philip and Bramley), T. 
795 ; 1'., 123. 

Thionyl chloride. Sec under Sulphur. 
Thiosulphates. See under Sulphur. 
Thorium, relation of uranous salts to 
(Fleck), P„ 383. 

Tin, action of tartaric acid on, in 
presence of oxygen (Chapman), T. 
775; P.,122. 

Tin alloyB with mercury and silver 
(Kmght and JovNKiri, T. ,2217 • P 
282. 

Tin organic compounds in relation to 
the vorrrxjioiidiug silicon compounds 
(Smith and Kipping), T., 2034: P 
280. 


V. 

Uranous salts, relation of, to thorium 
(Reck), I'., 38:i. 

Uranous chloride, absorption of light by 
(.Merton), P., 284. 


V. 

Vanadium organic compounds Morgan 
and Moss), T., 85. 

Vapours, latent heat of (Applerey and 
Chapman), P., 24. 

Vapour pressure of hiniry mixtures 
{Marshall), l\, 157. 
of lower alcohols, and of their azeo- 
tropic mixtures with water (Mf.hp.i* 
man), T., 62S ; P., 63. 

Velocity of evolution of gases from 
supers rturated solutions (Findlay 
an.l Kino), T.. 1170 ; P., 173. 

Velocity of hydration of acid anhydrides 
(Un.snoN Mini iSiuowK.'K), T. " 1959 • 
P-, 265. 



Velocity of reaction, measurement of, 
by the change of volume in nolulion 
1 Wright), P., 280. 

Viscometer, constant pressure (Patter- 
ns), P., 172. 
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Viscosity (Binkuam), T., 959 ; P., 113. 
ami association (Thole), T., 19, 317 t 
F., 32. 

and chemical constitution (Duxhtas 
and Thole), T., 127 ; (Dunstax, 
Hilditch, and Thole), T., 133 ; 
(Dunktan, Thole, and Besson), 
F., 378. # . 

influence of association on (Baker), 
T., 1671. 

maximum points on curves of (Thole, 
Murrell, and Duxstas), T., 1108 ; 
P. f 174. . _ 

determination of (Applehey), 1., 

2167 ; P., 361. 


W- ter : 

Conductivity water, |nv} llU ; ltif 
(Bounnn.i.oN), T., 791 : p. t y '' 1 
Water, estimation of the hni<W q ' , 
(Masters and Smith), T, ( c,. 4 o 
76. 

Weights, molecular, aj.j, :i ,. atl1s f 
determination of, by the Landsl,^,,” 
Saknrai method (Turner and p,'. r 
LARD), P., 349. 


X-ray b. See Rays, Kniitgeu. 

Xanthohumol, t'wHuQa. 


W. 

Walden inversion (Frankland), T., 
713 ; 1\, 93. 

experiments on tlie (McKenzie and 
Cloitoh), T., 687 ; P-, 109. 
model to illustrate the (Garner), P. r 


A nv/hiu'.iiluni bracMutainlhu hi, alk ilnj,i s 
of (Jo'vett and Pyman), T., 290' p* 
26. ' ■’ 
o-Xylenes. nitro-, oxidation of (W M; . 
nek), P. t 60. 

Xylenols, hromo- (Cborslrv an>i 
Rrsovf), P., 369. 


Water, action of, on sodium amalgam j 
(Baker and Parker), T., 2060 ; : 
P.,298. t .. : 

effect of metals and of radium bromide j 
on the activity of, towards sodium 
amalgam (PARKER), T.. 2071 : P-. 
299. 


Z. 

Zinc, volatility of (Xair and Tprxrki 
T., 1534 ; P., 151. 
estimation of (Finlay and CntMTMv 
T., 1001: P., 153. 



FORMULA INDEX. 


fin: following index of organic compounds of known empirical formula is arranged 

ij tl „ t0 Hicliter’s system (sec Lexikon der Kohlemtojf-Verbindungen). 

,r fi ,nnt* are given in tlie order C, H, 0, N,‘ Cl, Br, I, F, S, P T and the 
ulphal)etieally. 

•j'v,. , ■(•);]} | ion nds are arranged 

K :;,o Vl in groups according to the number of carbon atoms (thus C, group, 

I ■ etC. .. 

'<7" nidlv, according to the number of other elements besides carbon contained in 
j.,1 jii.M. -uli 1 thus 5 IV indicates that the molecule contains five carbon atoms and 

.’v: r other elements). 

fj.T.lly, according to the nature of the elements present in the molecule (given in 

order). 

“ K.rttrihly. according to the number of atoms of each single element (except carbon) 
iu* the molecule. 


Sdts lire placed with the compounds from which they are derived. The chlorides, 
i-ru-nid^, iodides, and cyanides of quaternary ammonium bases, however, are registered 

lUii.'itli'tanceK. 


C, Group. 

CH Methane, preparation and analysis of (Campbell and Parker). T., 1292 • 

*1’., ISO. 

CO Carbon monoxide, properties of (Mrrriman), P., 33. 

CO l‘ar bou dioxide, solubility of, in water (Findlay and Williams), T., 
*3:» : P., 115; influence of colloids and of suspensions of charcoal on the 
evolution of (Findlay and Kino), T., 1170 ; P., 173. 

CN Cyanogen, constitution of (Dixon and Taylor), T., 974 ; P., 113, 


1 II 

CHN Hydrocyanic acid, lead salt (Gupta), P., 3ft 1. 

CHC1 : Chloroform, latent heats of, and benzene, and of their mixtures (Fletviiep. 

nod Ty i! kh T. , 51 7. 

CHI 1 odoform, prej aration of (Chati away and Baxter), T., 1987. 

CH 0 : Formic acid, preparation of (Chattaway), P.. 383 ; sodium salt, mluc- 
lu.n of mercuric chloride by (Findlay and J)avies) ; T., 1550; P., 250. 

CH N fyanamide, polymerisation of (Morrell and Burden), P., 300. 

CH,0 Methyl alcohol, solubility of alkali haloids in (Turner and BissettI. 
1..1 »04 ; P.,263. 

CH N .Methylamine, platiui-iodide of (Datta), T., 427 ; P., 79. 

CKN ; , i.uanidinc, nitrite of, and its decomposition by heat (Bay, Dey, aud 
' ;) N A ’ *•- thiocyanate of, formation of, from ammonium thioevauate 

mulls, r., 1378; P., 189. 

^ e ^ r;l, 'itrome thane, colour reactions of, with various substances (Hak- 
. ’ an ' ■ Iacbeth), P., 304; colour reactions of, with compounds containing 
• a-mruisot varying valency (Clarke, Macbeth, and Stewart), P., lfti. 
n;i ' yaU ° Sel1 hromi ' le ’ reactions of (Dixon and Taylor), T., 974: 1’., 


CH °ilt , tn*„“r 1C,e |- d ’ (WEENEBj, T., 1010 ; P., 132 ; ammonium 

! ^formation of, mto carbamide (Werner), T., 1010 ; P., 132. 
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CHNS Thiocyanic acid, ammonium sail, formation of guauidh,* «■ 

from (Khali.), T., 1378 ; P., 189. '‘''I'aiia; 

CHjONo Carbamide, transformation of ammonium eyanale , 

composition by beat (Wriiseh), T., 1010 ; P., 13*2 ; decompogitjiiij’i.f^ ^ 
8 ji<l fAWsiTr), P., 264 : decomposition o*', by beat (Werner) y 
287 ; condensation of chloral hydrate and (Oqppin and Titiikui ty' if')’ ^ 
CH^NoS Thiocarhamide, action of, with Online (Marshall), p, ji’. 

nitrons acid with (Coade and Werner), T., 1221 ; P., 188. ’ ’ ac, ' ,|J *■ 

CHjON, Semicarbazide, action of the hydro dtioride of. on » ■ 
(Heilbhon and Henderson), T.. 1404 ; P., 226. ^‘l ui,|ri v 


C ; Group. 

C..H.,0. Olvoxal, action of magnesium aryl haloids on (When a ..j cj. rn 
1770;?., 262. ‘ *' r ‘ u • T. 

C0H0O4 Oxalic acid, interaction of, with glycerol (Chattaway), p. gw . 
and acid |«otassiam salts of (Hartley, Duugmax, Ylielaxd iin,i V 
].ox), 1747 ; P., 252. ’ 

C,H 4 Oo Acetic acid, ammonium salt, vapour density of (R\y and r, v * 

' 1565 ; ]>., Ml. ’ U ‘ • 

CjH 5 H Ethylaiuine. platmi-iodidc of (Datta), T., 428 ; 79 . 

G>H*0 Ethyl alcohol, densities of mixtures of ethyl acetate and .'3U kumh 
T., 1774 ; P., 259 ; azeotropic mixtures of ethyl acetate, water, and .Mn-V/y"/ 
T.. 1790, 1801 ; P., 259, 260 ; vapour pressure of, and ol its aEftotroii-VnTilr 
with water (MekRIMaN), T., 628; P., 68; equilibrium of, with x V |, w . . *• 
water (Iloi.T and Bell), P., 383 ; solubility of alkali haloids in Ti i-vn ""'i 
BISSETT), T., 1904; P., 263. ‘ ' ” “ ^ 

C.H7N Dimethylaminc, pUtini-iodidc of (Datta), T., 428; P, ( 

2 III 

C,H ;1 0 2 C1 ;1 Chloral hydrate, condensation of carbamide with (Poit»ix and Tim. 
EH LEY), P., 352. 

C 2 H,0,Br Kromoacetic acid, action of alkalis in methyl alcoholic solntiuM c 
"(Madsen), T., 965 ; P., 129. 

C 2 H : 0 2 N 2 Biuret, action of heat on (Werner), T., 2275 ; P., 28;. 

2 IV 

C 2 H 2 0 2 NK Potassium diformamide (Raksiut), T., 1559 ; P.. 195. 

C 2 H 2 0 nNNa Sodium diformamide (Kakshit), T., 1557 ; P.. 195. 

C 2 H 4 ONK Potassium acetamide (RaksIiit'. T., 1560; I’.. 195. 


C 3 Group. 

CjHjOj Pyruvic acid, condensition of aromatic aldehydes with . Lubuzyxsra 
and Sm ED LEY\ P., 174. 

C,H & 0 6 Acid, from phytin (Clarke), P., 27. 

C s H 6 0 Ally 1 alcohol, preparation of (ChattaytaY), P., 383. 

Acetone, jniriftcition of, with sodium iodide (ShtPsky and Webs^eri. f- 
1255 ; P. , 194 ; crystallisation of sodium iodide with (ShitskY and W F.KNER , 
P., 117 ; condensation of, with glucose (Macdonald), T., 1896; P., '-60. 

C;jH H N, ; i*)Melamine (Krall), P., 377. 

C a H,N Allylamine, platini-iodidc of (Datta), T.. 128; P.,79; allfj ovaimte, 
hydrogen oxalate and oxalate of (Glued), T.. 915. 
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s II— 4 111 

ft- (I o j’j ..,-vI alcohol, solubility of alkali halni.k m 
►"f m aloul> 1,1 ffittn and Bissett), 

-HO, OKci'rol, interaction of, with ojalic acid (Chattawav) p «, 

;H-N Trirnclliylumme, platim-todide of (Datta), T., 429 ; p , 79 

3 III 

JIN, AninuliJc, preparation of (Wehseu), T pilia ■ p 

aCU °“ methVl-akohoHc solution 

triUUratC ' *** ~ * ’■ «*tou« solution (M au- 

3 IV 

[HON ,CI, S-Tcichioroetkylidenecarbainide (Corns and XlXHmitxX P„ 

CH S:r* «i ri ' UOrM ' hydrOSyetI ‘ ylc “ lbsmiJ ' (Cup«.v and Tubu- 
[HONK Potassium propionamide (K akskit), T., 15(10. 

C( Group. 

C.HA >Ialio anhydride (Dexham and tVooDHOi-sk: T lS'n-p on, 
t Vrt,m"' ,),4rU *’ ra " ?0f '‘• VJrati »" -'•('Vasuoxand T„ 

C.H.0, Succinic acid, optical rotatory power of deriv-itiw-anf/i. . , 

cm and p - 8a 

w-te* !P,ck£k,xc) - T - ,:!si ; 1 •**%»«* 

C.H 0., Tartaric acid, rotation of, and of ii. , _ 

2'tion oi. on tin, ia presence of oxygen {Pjiai , \uv\ t »?- 352; 
‘lit (P icketing:, T., 1362 ; R, 191. ^ 1 man) ' T ’ "»5 *•» 122; feme 

•X0 , "'7 T nT* " itb nl * yl “ lcuM •' I Ew!iMVv|'x, i"77l'- a i" l| ’-!f59 ,h “ 
•KB,. n-h ltC> w ‘** m <*<**m*» and FowWi T 
>««: «y-Dibri>mobutaiie, action of on the end;, t • • •** 

at-- tBi..tr KKIOCK air.f PejikisI, f ;j • action of oo‘(t 1 ' ,Ml J?° f 
' ' h!l ‘““f a ' 6 I’cutoylaottate (Facghek andP^ /? 7‘ f”**”* of 

i!i **• .Tmtirnt MdBM l “,VrT m 8M^p n ^' 4Umia,,1 ‘ ro J* n ’’' “ uJ 

• H » '■ n ! ,"h a '“' T,i0 “ *"*“ ot i, 2286. 

• 1 1H “5 laiatno, phtini-iodido of (Datta), T. fit . p 


■iH.OjBr 

ou M. 

M.N, 

iH,0 : S 

1 vtj(t_ 

-H,0N 

,h,on. 

:Hl OK 

429; 


4 IU 

JWBt /T?9« J* r., a S'; actlori ot * lbl » i“ tnotlryl-alcoliolic solution 


SsE^^&Ba&a*. 

P„ T9. y aBJ 9Honni m hydroxide, platinid, slide of ,D. U fA),T. 
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4 IV— 6 II 


formula index. 


+ IV 

C 4 H 1 0,C! 2 S., Awlivd ride, from sulphur chloride and silver nionoiM, 

(Denham and Woouhousb), T., 1866. ioa '^Uir 

Co Group. 

CjHjN Pyridine, enpri- and platini-iodides of (Datta), T., 429 • p 

CH,0., Acetonedicarboxy lie acid, condensation of, with phenols ill 
154. 

C,H,N 5 IT da zo-3-5dimetliylpyi azoic (Morgan and Reilly), Y. ;p, 

C^HmO. Aeetylaeetone, influence of, on ionic reactions (Hr.wn'rand M\\v p 
30 ; uiesinm, lithium, and scandium salts (Morgan and Moss), p ./pj ‘ 1 ’ 

CjHjN:; 4-A inino-3:5 dimethy l pvrazole, salts of (Morgan and Rki r lv |> 

Methyl /-fl-niethoxypropionatc, rotation of (PAirtrsov 
Forsyth 1, T., 2268. u *'"* 

C-,H 10O4 Methyl tetrose (Gilmuur), P., 108,363. 

C 5 H jo O., Methyl tctronic acid, brucine salt of (Gilmoujl), P., 

C,H,.Br. ; ac-llibromopeatane (Clarke), T., 1703. 

C 6 Hj,N Piperidine, absorption spectra of (Pi ky is), T., 2285. 

C»H|,C1 d-k myl chloride (McKenzie and Clovgh), T., 699. 

C,H„0 wo A myl alcohol, solubility of alkali haloids in (Turner and Kis!.ni 
T.. 1904 ; P., 263. ' ' ' 

C ; ,NCli Pe otachloropyridine, absorption spectra of (Purvis), T., 2291. 

5 III 

C-,HNCl 4 2:3;l:o-Tetrachloropyiidiue, absorption spectra of (Purvis' | 
2291. 

C.H.NCla Trichloropyridines, absolution spectra of (Purvis), T., 2289. 

C 3 H,N 2 CI 4 Tetrachloro-2-amiuopyridine, absorption spectra of (Purvis), 1 
2291. 

C.-HgNClo 3:5-Dichlovopyridiue, absorption spectra of (Purvis), T., 22S8. 

C,H,0 2 N Ethyl cy a noacetate, condensation of, with acid chlorides (IV eizmass, 
Stephen, and Agashb), T., 1855; P., 261. 

C 3 H 7 0 3 N AUyloxamic acid, and its salts (Giuup), T., 943. 

C:,H|0 2 N Proline, detection of (Gluud), P., 177- 
Allylglycine, copper salt (Gluud), P., 177. 

C 5 HAN . y-OtrinUDo-a-cthoxy ace tone (Weizmaxx. Siephex, uud Ac.tsHt 
T., 1857, 

C.HjyO.N N itrosopiperidine, absorption spectra of (Purvis), T., *2285. 

5 IV 

CsHANrCI,; D i-(3- 1 r i c h 1 o ro-o-h y d ro x ye t h y l 'carbarn i de (Voitin aud 

Titherlky), P., 352. 

C 5 H„0 2 CIS rf-A mvl chlorosulphinate (McKenzie and Clough), T., 69$. 

C* Group. 

C„H« Benzene, absorption spectra of derivatives of (Purvis and Met lulanhi. h, 
1088 ; P.j 132; absorption spectra of derivatives of, containing sulphur (fw 
ami Popk), T-, 1263 ; P., 194 ; and (hlorofovm, latent heats of. and of their 
mixtures (Fletcher and TyrEk). T., 517. 

611 

C tt H 4 0 s Quinol, cause of the blue fluorescence developing in solutions wiitaimi's 
alkali sulphites and (Porter)^ P., 4. 
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FORMULA IN MX. 


6 H-6 III 


q *o><1 (Power anil Salway), I’., 372. 

% ]>]icnol, absorption spectra of derivatives of (Purvis), T., 1638 ; 1’., 253 ; 
lilati „» of.tjf bacteria (Fowler and Mumford), P., 156. 

I. i, e) , vldi- imiue, nature of Vaubel’s suppmed (Forsirii and Withers), 

C ‘ H I 266 t V-, 24. 

v t inline, absorption s)iectra of derivatives of (Purvis), T., 1638 : P., 253 ; 
^liinidodide of (Datta), T„ 428 ; P„ 79. 

,„n citric acid, cupric salt (Pickerino), T., 1354; P., I'll ; ferric salt 
C '"' It, keein'-'. T„ 1362; P„ 191. 

uk' I'li « ii v I en ed ia in i ue, inilnence of siibslituLion on tlie reactivity oi 
C H llV.if.iAK ami Pickard), F„ 229. 

fHO Mitliyl-/'B- ace tuxypropi°uatc rotation of (1* a iieusux and Forsyth), 

V 1 >|olliyl>yofobutanc-2-carboxyUc acid (Blackstuck and Perkin), 

}\.‘71. 

run K t li v 1 acetoacetate, condensation ot, with add chlorides (Weizmakn, 
<>ud Auashb), T., 1855 ; P., 281. 

oU i< anhydride, rate ofhydration of (Wilsdon and Sidowick), T.,1959; 

C hIo^ Kt hyleue glycol diacetate, hydrolysis of (Balnbkidge), P., 4. 

CH Os Dextrose, condensation of, with acetone (Macdonald), T. f 1896; 1’., 

■j'j' 1 . 

.-Mminose, formation of, from d - glucosamine (Irvine and Hyno), 306. 

C,H 0- Gluconic acid, ammonium salt (Irvine, Thomson, and Garrett), T., 

; I'.. ’• 

C H; 0 JSthylnpropylcarbinol, resolution of, and its salts (Pickard and 
Kknvos), T., 1942. 

C s H m 0^ Dulcitol, melting point of (Furlong and Campbell), P., 128. 

C*H ; K. 4- and 3-Dimethylpiperazines, absorptiou spectra of (Pukvis), T., 

.•VJaJ-Dim ethyl piperazine (Pope and Read), T., 382. 

C :i H ;5 N Triethylaminc platini-iodidc (Datta), T., 429; P., 79. 

Dimct by lbuty lami ne and its picrate (Clauke), T., 1606. 


6 III 

C S HNC1„ 2-.3;4-Hexachloropifcoline, absorption spectra of (Purvis), X., 2292. 

C 4 ;5-Diuitro be nzisooxa diazole oxide (Green and Rowe), T., 2029 ; 

276. 

C H 0,N . 60s itrobenz iso o xadiazole oxide (Green and Rowe), T., 2028 ; I\, 
276. 

C.H 0,N. Ttiuitrobenzene, absorptiou spectra of (Bai.y and Rice), T., 2085: 
l 1 ., 216. 

C„H,0;N : ; Picric acid, absorption spectra of (Raly ami Rick), T., 2085 ; P., 
218 . 

C-H^N, 2:4:6-Trinitroaniline (^/cranurfe), potassium salt (Green and Rowe), 
T., 513. 

C'Hf0 7 N 4 l'rinitro-^-aminophenols, constitution of (Meldola and Rf.vekdln), 
T., 14*4 ; P., 248. 

C.HjONa Sodium phenoxide, relative activities of alkyl iodides with (Segal- 
lei:). I’., 1154, 1421 ; P., 159, 246, 305, 379. 

CaH 5 0jM Nitrobenzene, solubility of polybromides in (Joseph), T., 1554 ; I\, 

CaHAN; 2:M)iuitroauiliue, potassium salt of (Green and Rowe), T., 513. 
aH.,0.N. : o- aud ^Xitroauilincs, sodium salts of (Green and Rowe), T., 511. 
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6 III-6 V 


FORMULA IXDEJ. 


C u H c NI 7/i-Iodoaniline, hydrochloride of (McCombik and Wakd) i T 
jD-Iodoaniline, preparation of derivatives of (Chattavyay and Const, 

304. ' A!:I - e , P, 

C^HijOnNa Ethyl sodioacetoacetate, action of a7-dibromobiitaiie<tn/F 
and Perkin), P., 72. 

C^HyOyN Fructoseazine (Ikvink, Thomson, and Garrett), T., 

CfiHioOiN^ oS'Diamiuoadipie acid, and its copper salt (Stephen •>,„] u 
MANN), T., 274. ' 1 

C^OBr Methyl «-b romoaiuyl ether (Clarke), T., 1703. 

C fi H n 0 5 N </-Glucosamine, conversion of, iu f o d-mannosc (Irvine m, t u 
P., 306. ‘ 

C 0 H ld ON Methyl Y-dimoth vlaminopropyl ether, and its picrate <C 
T., 1702. ‘ U|:Ki - 

C^HisOyP 0-Diglycerylphosphoric acid, calcium salt, true uatun-oNv 
called (Tuns), P., 228. 1155 * 

CftOnCl J 2:3:0-Trichloro-5-iodo-/>-benzoquinonu (McCombie and \y, |ir T 
’•2003. v ’ 1 


6 IV 

C s HOCl,Bp 2:3;4:6-Tctrachloro-o-bromophcnoI (McCombik and Wirm t 
2005. r -< 

C S H0C1|I 2:3:l:6-Tetracbloro-5 iodopbcnol (McCombie ami Wii- r ,i t 

2004. * ’’ 1 ■ 

C fi HOCl 4 BP 2:2:3:4:4:6-Hexachloro-o-l>romo-A 5 -c , yc/ohcxenoDe (\i,r>, ... 

and Ward), T., 2004. 

CijHOCyi 2:2:3:4:4:CHexachloro-5-iodo-A 3 -cyrfwliexenoiie (McComhif „ 
Wakdi, t., 2002 : r., m ^ 

CtfH.OCl.iBr 2:4:6-Trichloro-3-bi omophenol (McComuie and t 

2005. ' ’ 


C G H a 0Cl 3 I 2:4:6-Trichloro-3'iodophcnol (McCombie and Ward), T.» 2003 . 
C (j H;;ONXl Chlorobenzi'suuxadiazolt? [chlorolaiyumzan) (Green and Ruvr 
T., 900. 


CsHjON.Cl; 2:3:i-Tricbloropicoliuaniide, 
T., 2292. 


absorption spectra id 


C*H,0N,Br 4-Broiuobeuz/woxadiazole (Forster and Barker), T.. 19-2S. 
C S H S 0CII, 6*Chloro-2:4-di-iodophenol (King aud McCombie), T., 2°'.' • P * 
c 6 h 3 obm 2:6'Dibromo-4-iodophenol (King and McCombie). T. , 227 P * 
C 6 H 3 0oNoC 1 Chlorobenz/sivoxadiazol e oxide (cklordbcnzfurozav, Geken 
and liowE), T., 899. 

CoH^OoN^Br 4-Bromobeiuuwoxadiuzole oxide (Forster and Baum , T.. 
1921" 


C„H ; .0 2 N,Br 4. and 5-Bromo-2-nitropbeiiylazoimides (Furmet and 
Barker), T., 1920. 

C^H.NCU 2:4:6-Trichloi , o-3-iodoaniline (McComliie and Ward), T., 2000: 
P., 283. 

C^HtOBrl 2-Bromo-l-ii.tdophfuol (King and McCombie). T., 231 ; P.. 8. 
C^H i 0 2 N i Cl Chloro-o-beuzoquinonedioxime (Green and Rome), T., 900. 
C (i Hj0 3 N 2 Br Bromonitro-ji-ainiuophenol (Meldola and Hourly), ?., 1S3. 
C,,H 7 0 3 NS Aniline-p-sulphonic acid [sulphanilir acul), ami its hydrates, solu- 
bility of (Philip), T., 284 ; P., 28. 

C B Hi,,OoNNa Sodium dipropionamide - (Raksuit), T., 1560. 

C d H lu 0NBr o-Eth vlbuty robvomoamide (Pyman), T., 85S. 


6 V 

C^OClBrl 6-Chloi o-?-bi'omo-4*iodopheDol (King and McCombie-, 1\, 232; 
P., 8. 
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FORMULA INDEX. 


6 V- 7 III 


JL0C1.BPJ 

Y. - ), 2' ; 


2:6-Dibromo-4*iodophenol diohloride (Kino and McCombie), 

P. f 8. 


C 7 Group. 


Benzald«l»yd«, absorption spectra of derivatives of (Plrvis), T., 1638 ; 

u a’ "benzoic acid, ammonium salt, vapour density of (Ray and Jana), T., 
rH ' ; fe 5; p.,234. 

u n jj.Methylmuconic acid (Stephen ami Weizmanx), T., 276; P., 14. 

■ on 1 Methyldihydroresorcin, and its silver salt (Gillixg), T., 2032 ; P., 

► H; Uj 1 ' M " 

ir n .Hexanone-4-carboxy lie acid, aud the optically active salts of its 
.irivatives (Mills aud Bain), P., 309. 

jj 0 ay.Dimetbylglutaconic acid, labile (Thorpe and Wood), T., 279; 


\U- *h vl '•i/i?ob u ta n e-2:2-d i carboxylic acid (Blackstock. and Perkin), 

V„ 7b 

0. ■,v.Riitaiie- ^077’ tricarboxylic acid (Thorpe and Wood), T., 1581 ; 

■ 11 * 0 .. lit- ptaue-/5jT-di one (Farghbb and Peukin), P., 73. 

Y 0 1 Met hyl malonate, condensation of. with acid chlorides (Weizmanx, 
*" smuts, and Agashe), T., 1855: P., 261 ; sodium derivatives of, and their 
J-ori-tioii spectra (Macbeth and Sr k wart), P., 11. 
aj lhmethoxy valerolactone (Gjlmour), P., 363. 

*H 0. Substance, from mothylation of cellulose (Denham and Woqdhou.se), 
r T.J739 : P., 251. 

'K 0 2:6*Diniethvl-2:3:5:6-tetrahyd ro-1 : t*py ran (Fakciikk and Perkin) 

r l\, fi 

'H 0> II cp tan-f-ol-jfl-on e (Fargher and Perkin), P., <3. 

Monomethyl glucoses (Irvine and Scott), T., 571 ; P., 70. 

^ ’Bp 2 0 £Dibromoheptane (Fargher and Perkin), P., 73. 

7jp,o Ethyl-w-butylcarbinol, resolution of, and its salts (Pickard and 
Keaton). T., 1943. 

J.H--N S-Aminoheptane, platinichloride of (Pymas), T., 859. 
iiimcthyl-H* aud •/so-amylatnines, and their pic rates (Clarke), T., 1697. 


7 III 


J.H.0C1- 2:l:4:o-Pentachloro-3-methy l-A 25 -c^/ffoh ex adieu one (CiiOWTHER 

' and Mi' C om die), T., 547 ; P., 69. 

r.H-0..Cl. : ; 2:t:5-Triehlorotoluquinone, preparation of (Crowthkr and M«> 
C '"m HIE;, T., 548 ; P., 69. 

^H.OClj 2;4:5;6-Tetrachloro*/rt-cresol (Croavther and McCombie), T., 516 ; 

: 1’.. w. 

^H-0C1,; 2:4;6-TrichlorO'/«*cre sol (Ckohther and McCombie). T., 545 ; P., 

i 

icH O.Cl //(-Chlorohenzoic acid, preparation of, and its hydroxylamiue salt 
.‘'inn and Kempf), T., 1530 ; P., 244. 

*H 0-N s Triuitroanisole, absorption spectra of (Baly and Bice', T., 2085 ; 
: R, 216. 

cH.OjNo 5-Methy lbenztsooxadiazole oxide [tola fa mm n oxide, tolufuro.V'in, 
•itmtrovMime, O‘toluqmmmdwxm«vetvxide), nreuaiatioa of (Green and 
h'j'vt), T., 898. 

Nitrotriazotoluenes (Forster and Barker), T., 1921. 

(1-, m-, andp-Nitrobenzaldoxiaies, stw- and uniforms of (Brady 
*“■1 Dunn), T., 1619 ; P., 248. 


fill. 


7 p 
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7 III 8 II 


FORMULA. INDEX. 


C-H-OfiNo 4:6-Diuitroguaiaco1, and its barium salt (Meldola and 
' T., 1488. ‘ r ' ttLls . 

C-H,-0-N 4 Trinitro-/>-ani sidines, constitution of (Meldola an,] jj Ev 
' T.', 1484 ; P., 248. W,iy ! 

C 7 H 7 0 2 N;j 4-Hydroxy benzene azoform amide, and its salts (Heiuw* 
Henderson), T., 1414. ’’ ^ 

C-HifOjjNo to*N itro-^-toluidine, sodinm salt (Green and Rowe, t,, r,™ 
wan; 3 :5-Dinitro-2:4-diaminoanisole (Meldola and Urveudin r 
1490. * 1 • 

C-H«0 2 N( 4*Nitro-2:5-tolyle.uedi amine (Morgan and Mkki.ethuai, t 
1378. 

C7H10O4BP2 «8-Dibromo-j8-inethyladipic add (Stephen and \\>, ZV| 

T., 2 71. 

C;Hi|0 ; ;N Kthyl allyluxamate (Gluud), T., 943. 

C ; H,,0 4 Na Diethyl sodiomalonate, action of ery-dibromobutaim „ u |j,. 
stock and Perkin), P., 74. 

C;H|:;0N e-Methoxyhexoni t rile (Clarke), T., 1704. 

C 7 H 13 ON a a - and 0-Semicarbazones of mesityl oxide (Wilson :.iM H kr 
rhon), T., 377 ; P-, 59. 

C 7 H|(0Bp f-Bromohcptaii-g-one (Farcher. and Perkin), I 1 ., 73. I 
C-H.-ON Methyl 8-dimethylaminobutyl ether, and its pimte (c IA u kr 
T., 1702. 

Methyl £*aininoliexyI ether (Clarke), T., 1704. 

7 IV 

C-H 4 0 2 NC1 3 Methyl 2:3:4-trichloropicolinate,abaorptiousi>eetra<jfjl , r n ., 
T., 2291. 

CvHANAi 3:5-Diehloro-4-hydioxybenzeneazoforinamidc IUiibk-'n 

and 1 1 ENDER80N', T., 1417. 

C 7 H fi 02N 3 Cl 3 C h 1 o r o-4-h y d r ox v b e 11 z e n e a z 0 f o r in a m i d e, and its ai-muii -Vil 
(Heilbbon and Henderson), T., 1416. 

C-Hj,0nNS M ethvlanil inc-w-sulphonie acid, sodium salt (Poi'Kirnd Willki; , 
T., 1259. 

C Group. 

C 9 H 10 o-Xylciic, derivatives of (Ckowlky aud Pi: a l 1), T., 982; I’., 169 ; m.K'jssld 
and Smith), T., 989 ; P., 170 ; (Simonses), T., 1144 ; P., 26, 126 ; Ci:ossm 
and Bartleti s, T., 1297 ; P., 217 ; (Ckossi.ky), T., 2179; ?.. 352. 
wt-Xylene, equilibrium of. with ethyl alcohol and water (Holt and Bell , P.,:K 
Cf.H, a l:2*Dimetliy]-A 2:, ’ , -r//tf«ihexadiene (Haworth), T., 1246; P., 105. 
l:3-Dimetliyl-A 1:3 -'7/efohexadienc (Haworth), T., 1248. 

Cantharene, ami allied hydrocarbons (Haworth), T., 1242 ; 1’., 193. 

8 II 

C»HA Dimethyl sarsapate (Power and Salway), P., 372. 

CqH^Cl (/•a-Chloroethylbenzeue, preparation and rotation of (lb: Kenzje wi- 
Clough), T., 694. 

C^HjoO Phenyl inethylcarbinols, optically active, in tercon version of ■ M-' 
Kenzie and Clough), T., 687 ; P., 109. 

C^HjnOg Anhydro-acid from j6j9-dimethyl propanetr icarboxylic aci 1 
(Thorpe aud Wood), T.. 1584. 

C*H) 2 0 2 Acetyl mesityl oxide, vanadium salt (Morgan aud Moss . 1., ■><*• 
Dimethvldih vdroresorein, bromoxylenols from (Cross ley and Rlm'.t 
P., 369. 

<«Y-1-Methyl-A l - ami •A f -'*.y<. , 7ohcxeuc-3-cai boxylie acids, rcsolunou 
(Haworth and Perkin). T., 2231, 2*235. 
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FORMULA INDEX. 


8 II— 8 III 


H \an**-o ne ‘ a ‘y'^^ car ^ (>x ^^ c ac ^ (Haworth and Perkin), T., 

.H 

■' n n^noflivlDropanetrioarbox vlic aeid, and its silver salt (Thorpe 
1583 ;p!,255. 

i-» I) i m e t h y l-&*-cych h e x e n-2-o I (Haworth), T., 1217. 

,H..O R-uvric anhydride, rate of hydration of (Wilsdon and Siihjwh’k), 
H; 0 ',.,!’, V., 265. 

1 ' nj„) ftlivl b- and 3-g 1« coses (Irvine and Scott), T., 583 ; P.,71. 
•H 0 7 >]ir j metliylglncoside (Irvine and Scott), T., 573 ; P.,71, 
jj |.^ ] ,y ] - /< -a m y 1 c a r 1) i n o 1, resolution of (Pickari> and Kenyon), T., 

H ji’ 1 [,; and •iyo-Iiexy lamines, and their piorates (Clarke), T., 


qN - ini t r o-o-pli thal ic acid (Warner,, P., til. 

:| 0I - 4 ; fi.Tri-iodophenyl acetate diclilorido (King and McComiuk), 

• H 0 N ihl-Dinitro-o-toluic acid (Warner). l\. til. 

’ H 0 N •K): 5 .Trinitro-;>-acetylamiiiopheuol (Meldola and Keverdin), 

' .4 m «1 o-/*-t«i 1 uo ni tril e (Kenner and Witram), T., 235. 

'HOC! 2 :i: 8 -Trichloro-»i*tolyl methyl ether (Crowiheb and M>- 

, T., 

JHON itropheuoxyacetic acid (Hewitt, Johnson, and Pope), T. t 

'HOBr l: 5 -Dibromo- 3 -o*xylenol (Crossley and Smith), T., 9 $9 ; R, 170. 
"HON Dinitro^-xylene (Simonses), T., 1152. 

: H 0 N 5:t> -Dinitro-3-hydroxy-o-tolyI methyl ether (Lain and Simon- 

'-A:'; [V, 3?0. 

r, HOBr .VlDnmo-y-3-xyleiiol (Crosslky), 1’., 2181 : P., 352. 

;,..j ,;.|1 ro m u-o-4-xy 1 enol s (Cross ley and Dari Lett), T., 1299 : P., 217. 
HON I - II v <1 ro xyoft-t o 1 u en ea zo f o r m a m i d r, and its sodium salt ''Hf.il- 
f;;:n\ and 1 1 I N UEftSON"), T., 141 i. 

H 0,N ;.-Xitni-o- 3 -xylenol (Ckossley), T. t 2181. 

H ON- /J-Xitroethylaniliiie, sodium salt of (Green and Rowe), 512. 

H NBr (j-Uromo-o-l-xylidiue (Ciiossi.ky and Bari lkti), T., 1300. 

H ON :>-Aininf)-y-3-xylenol (Crosri.ky). T., 2181. 

,H OdL Diallyloxamide, preparation of (Gluch), T., 942. 

,H 0;Br. Methyl aS-dibromoadipate (Stephen and Weizmann-. T., 271 : 

i’ i r 

.H ,0,S- Anhydride, from sulphur chloride ami silver n-butyiate (Denham 
a d '*\'i"-miui:sE), T., 1865. 
vH .ON 8 -L'arbimidohcptane (Pyman), 1'., 8(50. 

.H -0 N Dim ethylamiuoglucose (Irvine, Thomson, and Garrett), T., 

Ktliyhiminoghicose (Irvine, Thomson, and Garrett), T. , 246 ; P. . 7. 
a-Aiiiiiiuethylglncosidp, hydrochloride of (Irvine and Hysh), T., 53. 

.H«0N : S-Hqitylearbamide (Pyman), T., 860. 

-H .ON Mrihvl t-dimeth vlaminoam vl ether, and its [derate (Clarke^. 
T.. 1703. 

H,0N Tetraethylammonium hydroxide, cupri- and platini-iodidcs of 
Pati a). T., 429 ; P., 79. 
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8 IV 

ChH.,OXLBf Acetyl derivative of 2:3:4:6-tetrachloro-5-hr 0m , , 

- (McCombie and Ward), T., 2005. mo Pwui 

C*H :i OXU Acetyl derivative of 2;3:4:6-tetrachloro-fModor>Lp n l 

Com bib and Ward), T., 2004. 0 &• 

CsHjOXlflBr Acetyl derivative of 2:4:6-trichloro-3-bromot)heTu,i » 

Com me and Ward), T., 2005. 

ChH.OXIsI Acetyl derivative of 2:l:6-t rich I o r o-3-iod o pli e n o f fu rP 
and Ward), T., 2003. v a ° i!s o. 

C»H 5 0 2 C1I 6-Chl oro-2:4-di-iodophcnyl acetate (King and (McCumbie 
230. 1 Tl 

C«Hr. 0X1*1 0-Cliloro-2:4-di-iodophonyl acetate dichloride (v, Ve . 

McCombie), T., 230. V ' 

CkH,O.Bp s I 2:0-1) ibrom o*4 -iodophenyl acetate (King and McComhivi t 
228. ‘ ’ 1 - 
OiAiOXUa 2:4*Di*iodophenyl acetate dichloride (King and 
220 

CKHuOaBrl 2-Bromo-4-iodophenyl acetate (K i no and McCombie), T 2*1 
C.HkONI o-Iodo-p-toluamide (Kenner and With am), T., 236. 
CqHXjNBr 3*l)roiuo*5-nitro-0*xylene (Cromlry and Bartlett), T. wq 
C,HX 2 N y Br 5-Bromo-4-hydroxy-//i-tolueneazoforinamide (Heiibim i i 
lir.Nr»ER«o.v\ T., 1418. 

C ? H.,ON)I o-lodo-p-toluh vdrazido (Kenner and With am), T., 236 
C-tHcjOjNS 3-Nit ro-o-x ylcne-4- and •5'3ulpltonic acids, and their liarinin su’-- 
(SlMONSKN), T., 1146; P., 126. 

4-Xitro-£>-xylene-6-sulphonic acid (Simonses). T., 1149; P., 26, I 26. 
C,H 10 O p NCl Ethyl £-ch! oro prop iony Icy a noacetate, and its cm.per ™,.. 

pound (WeiZMAXS, Stephrk, and Aoashe), T., 1857. 

C ? H]„0 4 NoS 3Xitrooocylene-4- and -5-sulphonamides (Simonses , t, 1 u*;. 

4-Nitro-o«xylene-5-sulphonatnide (Simonses), T., 1149. 

CwH n 0 3 NS S-o-Xvlidiue-4-sulphonic acid ( + HX>), and its barium salt 3i*r*. 
SBX), T., 1149; P., 126. 

»-3- and -4-X y 1 i di n e-5-s n 1 p h 0 n i c acids (-fH 2 0), and their barium sal*. 
(Simonses), T., 1147; P., 126. 

o-3- and *4-Xvlidine-6-sulphonic acids, and their barium salts 'S imov<iv 
T., 1150 ; P., 126. 

C^Hir.ONBP a-Propylvalerobromoamide (Pyman), T., 857. 

8 V 

CaH 5 ONCl 3 I 2:4:6-Ti , icliloro-8-iodoacetanilide (McCombie and Warli\ I, 
1999. 

CsH 3 0"CI'BPoI 2:6-DibroTno-4-iodophenyl acetate dichloride (King aid 
McCombie), T., 228. 

C s H 6 0X1 2 BpI 2-l)romo-4-iodopheny 1 acetate dichloride (King ami M.- 
Com die), T., 231. 

CjHXjNSCl 3-Nitro-o-xylene-5-sulphonyl chloride (Simonses), T., lUi. 

C 9 Group. 

C-iH 14 l-lIethyl-S-^opropcnyS-A’-rycfopeutene (Haworth), T., 124i*: R,1H 

9 II 

CaHrN Quinoline, cupri-ioUide of (Datta), T., 432 ; P., 80. 

CbH„H *V-5Iethyldihydrof«?indole (Hope and Lankshear), P., 224. 
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9 II— 0 III 


> Dimethftxytoluene (Cain and Simonses',. P.. 380. 

' ^ n 3 'Fthoxy-l-* n 8 t I | yl’ A *'^^hexen“5-oiio (Gilding), T.. vjGd* 

, 1 -rivative of 2:2:3:3-tetramethyH^c/o.[0,1.2I[ie n tan-4-oU5-on e 
• l ami WltLsos), T., 3244. 

' i i 1 and its silver salt from oxidation of boinvlene (HF.snr.KWiN and 
1 ’1547; p.,246. 

>i.. l |roxy-/ 57 -tetrainethylglatarolactoiie 1 and its silver salt 
: H an.l W».I^OS). T„ 2243. 

Keto- 07 ‘tettamethylglutario acid, and its silver salt (Francis 

:J '°i \Vn.l.^N),T.,2243. 

n H <0 2 -Tetrainethyltf^Zopentan-i-one (Francis and A\ illson), T., 

‘‘ ‘ ’ aj g Tetramethylglwtaric acid (Francis and Willson), T.. 224f*. 
ijj , IatH methyl glucose (Irvixf. and Scott), T., f»74 : P., 71. 

4 -Vi mcthvl methylglucoside (Macdonald), T., 1903; P., 201. 

'! 'i)j„icihyl-«* ,n ethyl glucoside (Irvine ami Scott), T.. 7>$2; P., 71. 

<‘U JJ 1 Dimethyl*#* and w-heptylamines, and their picnics (Ct.arkr), 
k " "f i*;97 . 

[H N 'Tetramethylpehtamcthylenediamine. an 1 its salt-? (Pi,atikt\ 


.'1701. 


9 III 


CHOClj Acetyl derivative of 2:4:5:0-tet rachloro-mcresol (Crowthf.i: and 
Uomrik), T.. • r »47. 

C H O CL Acetyl derivative of 2:4:6-t ricliloro-w-crcsol (CitOWTiir.n and M« - 
' umlip:;, T., 546. 

CH-OI Iodocinnamic acids, investigation of (James), T., 1308; P., 173. 

C H-O-K 3* and 5 -Nitro-l-methoxyplithaHe acids (Cain and Simonses), 

P.', 381. 

CHON., Aeetvl derivatives of o-, m-, and /j-benztudi'ald oximes (Brapv 

and TDl’SS), t, 1624. 

CHON 3- and 4*Acetvl«3:4-tolylenediazoimidos (Morgan and Micki.f.- 
uiwait), T., 1396 ; P*, 232. 

C.H.0N, ;l:>Diey an o-2:6*diketo-4:4-di methyl piperidine (Tiiorre and 
Wu"i> , T. , 1592. 

r H0Cl ^Methoxvphcnylacetyl chloride (Cain, Simon*ex, and Smith), 

' : f ’ 1036. 

,H,0I Methyl "-iodo-p-toluu te (Kenner and With am), T.. 235. 

,H,0N o-Aldchydopheny lglycine (Gi.ri d), T., 127*1: 190. 

H O N, 4-Aeetoxybeiizeneazoforinamid c (Hlilbrhn and Henderson., 
T., 141’), 

H-.0.N 'i-Carbamy lphenoxyacetic acid (Mkkkima.n', T., 1844; 1’., 258. 
H,0,N 5- and 6-Xitro-2:3-diniethojrybenzoio acid ,f AiN and Simon sen'. 
1’, 3S0. 

,H 0 : ,N.j Oxime of o-aldehydophenylgly cine (Gu’l’i* , T., 1253; 1\, 19b. 
: .H ;QN d' and Mlydroxyhydrindaminep, hydrobromides of (Pore and 
Head , T., 447. 

H,0,N, Oxime of a-aldehydoplicnylglvcinentnid c (Gi.rrn), T., 1252 : 

i., mo. 

-.H -O^N 5-Xitio-4-i»othoxy-w-xyIcne (Cain and Simonsen), F., 331. 

H 0,N j- and 6-Xitro-2:3-dimethoxytoUienes (Cain and Simonsen), l\, 

' ^AN : . ^'Diiiitrodbinethylainino-o-xylen e (CliOssi.EY and Pi:att\T., 

in it ro-4-nie thylauiino-o-x ylene (Ckdsslky and Pii.vrr), T.. 9So. 
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FORMULA INDEX. 


CjHuO.N 2-Nitrnveratrvl alcohol (Kay ami Pictet), T., »M. 

C H-.ON. l-HvJroxy-2-hydraAinoliYdriiidene, externally coim, , 
futioii of, and its salts (Peacock), T„ ««9 ; I’., 109. 

C.,H i2 OBp z Dibromophorone (Fra vers and Willson), T., 2ztl. 

C,,H, ,0.N„ Tolixininonedi semicarlmzoue (Hkilbeon and Hpai, ek ,, v 

ill's. ' ’ 1 

C,H 0,N. 2-Nitro-5:S.dimethoxy-w-toliiidiuc (Oain and Si\i 0 \. rv , 
ISO. - ' 

C H,,O.Br l-Bronio-2:2:3:3-tetrainethyH'(cyc(n[0,l,2][)entan-t.f 1 1.5. f , 

(Fkancis and Willson), T„ 2211 ; 1*., 302. 

C,H„0 4 N Ethyl ethoxy Hcetylcyanoaeetate, and its copper , 
(\Vki 7 ,manx,' Stfi’Iien, and Aoashf.1, T,, 1356. 

C,H n 0N Sfminarbnzone of 2-ucetyl.l.inethyl-A l -ci/c2openteiic , l{.uv,,|, ll , 

T., 1219. 

C.HnO N. Nitrosodiall y lam inoprup ionic acid (Feakklanti and n,„ T , 

* T.; 1002 ; 1’., 158. ™ 

C.,H„ON, Pli e u v 1 m e thy le t hy l az on i urn hydroxide, and its silts, 
lion of, and resolution of the iodide (Singh), T., 601 ; P., 109. 

C H ls 0..N., Diall vlamiuopropionic acid, salts of (Franklanii and Smh« 
T. ,'1002; P., 108. 

Nitrosotriacetonamiue, catalytic decomposition of. hy alkalis (hnx. 
and Gkake), T., 1722 ; I*., 219. 

C.,H O.N* ll i semi ear hazonea of 1- and 2-mcth vldihydi nves.ifrii, ■>„ 
I.lNo i, T., 2032. 

CsHiaO.jN Methy I S-hcptylcarhamate (I’VMAN), T., 861. 

C Hi.OjN., Nitrosodipropvla m i ii opropionic acid (Fkaskiasi. .ml s». ia 
* T., 1000: r.. 158. 

C,,H%0 2 N> ofl-Dipiopylaminopropiouic acid, salts of ■ Khanki.ani. 
"Smith), T., 99S ; i’., 158. 

C s H.,,0N Methvl ("dim ethyl anti nohexyl ether, and its pinrate i.Uki 
T.. 1701. 

9 IV 

C.HniOjNCl 2-Nitroverat.ryl chloride (Kay and Pictet), T., 97, 3. 
ck.ONBr-, 2:6-Dibromo.l.trimethylanimoiiium-l-beiizoi|uiiioa.- 
■ ( + 311/1), mill its salts (Mklhola and Hollkly), T., 185. 

C.H ONI. 2:6Di-iodo-4-trimetliylammoiiium-l.benzoiiuiiioiif -t- 3!h" 

" and its salts (Melhola and Homely), T., 187. 

C,H„0 N.Bf 2-Brom o-6-n it ro-4-tri met by lantinoninm-1 -ben zoqni min. 

* ( + 2H<.0) (Meldoi.a and Hoi.i.hi.y), T., 184. 

C.H 0 N.I 2.Ioilo-6-uitro-4-tiiiiiethylammiinium-l.hciizoi[iiinoiii'. ». 

J its chloride i Metis >i.a and Hhuj.i.yI, T., 181. 

C H lfi 0,N 2 Bp 4 Te.trabromodipro pylaminopropinnic acid Kiianki a-: 
’ and Smith), T„ 1003. 


C, 0 Group. 

C, 0 H,., isr,Butenylhenxcno (Thokre and Wood), T., 1578. 

C 1# H W Bornylene, oxidation of, with hydrogen peroxide (Hesdemia * 
Caw), T., 1513; P., 246. 

Syl vestrene, constitution and derivatives of (Haworth, iikl ‘ 
Wallace), T., 1228 ; 1’., 228. f 

d and 7-Sylvestrenea, synthesis of (Haworth and Peekin ', ■ 

356. , ... 

Hydrocarbons, from granyl chloride (Forster and C.ABl>«m. 

1343; P., 244. 
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10 II 

C H0 comtitntiou of ,;X„i. AX :„ ld SMI1E(1 , ,, 

(US lOf'Ti'lyl, ahaorptinn spectra of (Pvhtb) T ' 

C *'o ,B+b y dr «r*pfc.»nV;p'i.,; t81 1m , Kcx2 „. : 

C ■y.M,tl;yMj2:3: 4 - t e‘ral , y d t o ll «inot i „e (Wood, of -W f 

cH o rarnyUorininoB*, condensation of, with phenols (S Es .(:>rrt and 
C ******* a ” d con8 0tntion of (Dobbib K „xl, 

c H 0 Mli'ieiiraplior (Bkedt and Peiikix), T 2182- P 3-c 
c (fa*. 

ld ” d fr0ra oiaa,io “ ,,f (HtN-i.Ettsos and Caw), 

CHO, Kthvl «• and ^-in ethyl glut neonates (Thorpe and Wood), T„ 

° H 'S ^ ^eoppcr^pottnaOVtCE- 

C ,r ° m e '™ iMKm ' ,]w Mrattine (Fobstki: and 

c vf ) 1 „: ; ; l ';:;: , T, S- 1 <F« tem 

c fl, 0 , hl'encliyl alcohol, preparation of (IVkabii, Le»t.. ; k , and Vitus', 

'"it 1 ;;: 1 ,™; “4 ^ co " vmic " i,m> its •* •*<«* fPfo KA , : „, 
K]-ibo vh<*o 1 ■ BliEDT ami Perkin), T., 2222. 

i> an.U i* ,„ Mentllenol(8)(HAtvoi!TH and PtirntN, T oo;)-j jjj. 

C H;A Alcohol*!*) from oxidation of horny lene (llENnWanx and'cAtr), T 

C M, M etliylglticoaide-ef-inouoacetone (Maoi.ox.ud), T., 1902; y 
C M •n'oBcrnylaminp, hydrobmmidcs of (P,„. E and K r..,t,), T., 

a,ld its **"* (FottaTF.it a, Hi 

CM Kthylirdieptyl ketone (PtfKAP.n and Kexvos) T, 19fi 

' reaoll,Hon <* «‘ d ^ «it* (PicKAttn and 

C M Dimethyl-,,- and «H>ctylatni„es, and thoirpicrates (Ci.akke), T.. 
c » t JI, m»„,tb,Ih.«mcth,l.DcdU»in^ and its pierate iCi.ark e), 

10 III 

: H OCl- 1 M.t’.r l T 'I ,tr Tr 1, “ 1 ’’ ltl ' yla,,,iue (it I - VDL ). T., 1915: !>., 264. 

h c -1,1 nr ,l " *'} r a c ^ * 0 r o-3-iii e t h y 1-6- 0-c li 1 o r o m n r o p v ) - A 5: s.»W« 

> “^‘I'uioiie (Uoutheh ami McComrie), T„ 544 ■ P 69 ' 

; ° f 4:5 - ,U1,r „™»-S-n-*ylenol -Cno ss ,. E v and 

: H o» J ,r N 1 1 1 0 !l 0 111 <> v e f a t f o n i t r i 1 e (Kav and I’lCTET), T., #54 

i’™. - lI a ””'"-ethyl ketone, salts oftKnt-u,, and Ron, s, ON), T. 
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C, HnOCl 2:4:4-Ti icliIoro-3-metliyl-6-Mopropyl-A !: “-cj('-Iolip I a(i[„ I ,, 

I Growth KK and M.Ohrie), T„ 513 ; I'.. 68. 

C, 0 H„O.N :J - A m i n n-p- 1 o 1 y I a n r v 1 i c acid (Sai.wat), T., IMS ; p 
C H,,0 N 3:5-Ui<iyano-a:R-<I ik c to-4-iu « th vl'leth ylpiperidinn •. 
and Wood), T., 1592. 

CnjHnO.I Ethyl o-iodo-p-tolnale (Kenner and Witham), T., ->86. 
C, 0 H„0 4 N., Dili i t.rr>-. V-inetli y I-l:2:3:ltct rah yd roqnino line 'Tai, rpt 
Wood), T., 1611. •« 

C l0 H u O„N 2-Xitrohoino vcratric acid (Kay and Pictet), T. p 9f,;.. 
C,„H,.,O.Br» Substance, from diaaometliane and 5:5-(libromo-l:l:2:2-ieir» n , „ 

° ci/cIypi!iitane-3:4-dione (Francis and Willson), T., 2217. 

C ul H,»N 6 Fe a and fl-Tetiamcthylferrocyauides (Hartley), t 
]>., 188. '' 
C„H.,0,N /8 3 A mi no-/etolyl propionic acid (S.U.WAY), T., 1901; f j, 
Ci (i H, s 0 2 N ;! M- and 7-]lTrlrnxy-2-semicarba2inohydrindcne 

I., 673. ’ 


C.oHiAN* 

f., 987, 


J:C-D i ii i t ro-3-d i m e th y 1 a m i n o-mx y 1 e n e (Crosslev m \ 


I'l.ui , 


3:.'>-Dinitro-4-dimethylamino-mxylene (Crosslev ami Pratt), T.. ggj 
4 :6-D in it ro-3-e t h y 1 a 111 i 11 0 - 0 -xy 1 e n e (Crosslev and Pratt), T., 967. 
3:5-Dinitro-4 cthylamino-mxylenc (Crossley and Pratt.), T., 9S0. 

CiyHuO.-.V Vanadium oxybisacetylacetonate (Morgan and Moss', t. >1, 

C :o Hi S OBr Bromo-7-epicauiphor (Bredt and Perkin), T., 2209. 

C u ,H 15 0 l .N a- and j9-tsoXitroso-/-epicamphor (Bredt and Perkjx), T., ti )} 
Oximino-derivalives of camp ho rqui none, configuration of (Foiistf.l T 
662 ; P., 104. 

CmHiaOoN't 7*Allvlaminomethyi-3-ally Ihydan tni n, hydrochloride r,f 
(Frank land and Smith), T., 1003 ; 1\, 158. 

CmH, fi 0 4 N’ Xitrosate of hydrocarbon, from geranyl chloride (Forstlp, anl 
Cardwell), T., 1342 ; P., 244. 

CinH ls 0 4 Br, Ethyl n$-dibromoadipate (Stephen and Weizmanv), T.. 2;v 
P., 14.’ 

C u ,H 17 0N Amino-7-o picamphor (Bredt and Perkin), T., 2212. 
/-Epicamphoroxinic (Bredt and Perkin'), T., 2208. 

Substance, from heating 0 aminoeaniphor (Forster and Howard), T. , ii\ 

C 1m H 17 0 :! N, fl-Allylamino-a-allylcarbamidopropionie acid (Franklin: 
i<ud Smith), T., 1003. 

CuHinO.No it 10. sate of hydrocarbon, from gomnyl chloride (Fokstei; and 

Cardwell), T., 1343 : P.,'244. 

Ci (1 His 0 4 S.. Anhydride, from sulphur chloride and silver ?*»valerate (tarn 
and WoODHOUse), T., 1866. 

CjnHmONr, Semiearbazone <»f 1 : 1 : 2: 2-t e t r a in c t h y 1 pent a ii-i-onc 

(Francis and Willson), T., 224.“. 

CjnHjj.O.jNn 7-P ro p y 1 a iu i u o m e t h y 1-0-p r 0 p y 1 h y d a n 1 0 i n, hyd rorlilnriih «»( 
;Fi!ANki.and and Smith), T.. 1001. 

CjaHyiO^N Ethyl 5-hep tylearbamate (Pyman), T., 861. 

CinHo,0; : N ;! jB-Propylaniiuo-o*propylcarbamidopropionic acid (Fkask- 
land and Smith), T., 1000. 


10 IV 

C|,|H 4 0 6 N { C1 1-Ch loro-2: 1:5- and -2:4:S-trinitronaphthalenes (Rismd, T., 
1912'; P. f 263. 

CioHjoONBr Acetyl derivative of 6-bromo-o-4-xylidine (Crossley wJ 
Bartlett), T„ 1300. 

C 10 H 17 O 4 N 2 Cl Xitrosate of gevanyi chloride (Forster and Cardwell), 1., 
1341 ; P , 214. 
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Cn Group. 

r HO S sibstaurr. from acetonedicarhoxylie aeiil and [>ymgall:.I (Dkv) p 151 
- g X or fS'iharin An, and its salta (Pkrkin and Rorissos), T., I98.I 
jj'jl' 4 . 1 'henylpyridine, absorption spectra of (Punvis), T.( aast. 

£ H N. Substance, from the oil of Oydnua imlicits (Wat* ox), T., 550 ; I’ os 
C H O,' Ethyl cnumaronecarboxylate.constitutim, of, and its ammonium 

J ;» JlElSRIMAV), l.| Io">o J 1 1:U. 

C H N 4 : 7 -Dim«thylquiixoline, and its pierato (Ewiss and Kind), T., 10ft 
, ti y l < 1 « i n ° 1 i n •?, and its salts (Ewiss and King), T., 107. ' 

3.L’vtih'>iidine [§'.%-dimethylquinolinc\ synthesis of (Ewins), T., 102 . 

C HjA Er,iyl P-methoxyphenylaceUte (Cain, Simonses', and Smith), T., 

Ethyl in-, and p-tolyloxyacetates (Hewitt, Johnson, and Pope), T. 

] ii29. * 1 

C H -N 4 -Phenylpipeiidine, absorption spectra of (Pfryis), T., 228.'. 
n-j- anJ 4 : 7 *Di methyl-1 :2:3:4-tetrahydroqn in oli lies, and their salts (Ewins 

KisfihT.,110. 

4 :S-Di m ot h y 1-1 :2:3:4-t e t rahyUroquinoliu p, and its picvate (Ewiss and 
Ktsoj, T., 108. 

.V-Et h v l-l :S:3:4-te trahydroquino line, preparation of, and its salts (Troupe 
and Wood), T., 1609. 

tt.'/ytisolicline {f>&-dimethyl-\:%:Z:i‘Mrnhydroqiti Halite) and its picrate 
i Swiss). T., 103. 

CM? «r ar * a ^7-Dihydroxy-tt-phenv hsopenta nes, optically active 
McKenzie and Martin), T., 114. J 

1 1 x v m v t h y le ii e <:a m ph •>r,^ o^l ically active and externally compensated forms of 

' Kornyione-3-carboxylic acid, preparation of, and its barium salt (Baktit 
ami Prr.KIN), T., 2196. 

'-Bornvlene**2-carhoxylic acid (Brrdt and Perkin), T., 2219. 

C H iS 0 :< 3- and -l Methylcyc/ohexane-l:l-diacetie anhydrides (Thorpe 
and Wood), T., 1595. 

• K [' i c a mj» h o r c a r b o x y 1 i c acid (Breut and Perkin), T., 2213. 

CM,-, Kthyl p h on o x y ac e t y l a ec t oa ce t a t e (Weizmaxs, Stephen and 
A 1 1 as hr), t., 1859, * * 

: H.,0; Acetyl di-riralive from methylated cellulose (T)f.xiiam and Wood- 
nnrsEb T., 1741. 

7 H,.0o /-(.■ a hi p h a n e-2-e a r b o x y 1 i c acid (Rkkut and Perkin), T., 2219. 

(’ a mph an e-3 carboxylic acid, preparation of (Brf.di and Perkin), T., 2198. 

/-Epiboiueolr.arboxylic acids (Brbut and Perkin), T., 2216. 

' H,0, Ethyl ay-dimethylglutaconate (Thorpe and Wood), T., 1757. 
btlivi actliylglutaconate (Thorpe and Wood), T.. 1582. 

Ethy^l-me thyleyc/obn tan e-2:2-dicarboxy late (Blackstock and Perkin), 


" Jiyky^bexane-lil-diacetic acids, and their salts (Thorpe 

and W oo i A, T., 1595 ; P, p 256. 

\ thyl ctll °syacetylmalonate, and its copper coiummnd .\Vfw- 
mass, tsTEpHRN, and Agasiik), T., 1858. 

Ethyl a-octyl ketone (Pickard and Kenyon), T. , 1946. 

Hn “*?r drox y-« n d e c°f c acid (Pickard and Kenyon), T., 1947. 

11 llfifl Lth >’ I - Jl * oc tylca r binol, resolution of (Pickard and Kenyon), T., 

H f N, - ] ;o 1 { 1 1 ,UI1 ** 1 b y !b e P t a m e til Y 1 e uc d i a m i n and its pieiate (Clarke), 
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II III 

ChH-OtN. 2:l:5-Triintro-a-naphthyl methyl et her (Kin nr.), T. . 
264.” ’ “ ' 

C u H 7 N t .Cl Ohio r o n o viso barman (Perkin and Robinson), T., 19, m. 

CnH.ONv Lactam of 2-ami noqiiinoline-3-acetic acid (Perkin .. 
SON)" T., 1982. ' 

C n HAN Ca rbo sty ri 1-3-ace tic acid (Perkin and Robinson), T.. ] 9gr, 

C n Hi,0 4 N o-Cy anoinecon ine (G. M. and K. Robinson), P., 267. 

C u H 10 0 2 N 2 Carbostyri 1-3-acetamide (Perkin and Robinson), T., ]r )&l 

CnHnON 2-Hydroxy-4:8-dimBthylquinoline (Kwins ai d Kini.., q 
3-Acetyl-2-methylindole (Rai.way), T., 354. 

CnHnO.Na Kthyl sodiobenzoy lacctate, action oi a*y-dibroiiK»liui a „^ 
(Faughf.u and* Perkin), P., 72. 

C„H It 0 4 N o-Aldehydosuccinantlic acid (Perkin and Kobivsoni, T,. 

CnHnOgN-t Diacctyl derivative of 4:6-dinitroguaiacol (MBincjuaridWv 
MS), T., 1489. 

CjiH j 2 0N v Oxime of 3-acety 1-2-mcthylindole (Salway), T., 355. 

C|iH 1 £ 07 N 4 Diacetvl derivative of 3:5-dini tro-2:4-diaminoaiiisi*le ..\h, Tl 
and Revermn), T., 1490. 

CjjHj^OsN Acetoaceto-e-, -m-, aud -/i-toluidides (Ewixs and Kiso'-.T., in.; 

C n H u 0N.> a-Ben20yla1njno-7-met.lt vleneaiti in opropane iTitheuiky r i 
Branch), T., 338; 29. 

Benzoylhexaltydropy rimidine, salts of (Titheri.ky and Birtsm , | 
Cytisine, constitution of (Kwins), T., 97. 

C n H ]4 0Cl 2 2:fi-Dichl orotlivinol methvl ether (Crowthkii and \[rr llMi . lF 
T.. 544 ; P., 68. 

C^H.AN, Dinitro-A’-eth yl-l:2:3:4-tetrahydroquinoline (Th»i:w; 1[lC 
Wool*), T., 1610. 

CjiHpOCl Bornylene-3-carbox) 1 chloride (Brebt and Perkin , T., > K . 

CnH, & 0 2 N a 4- H v d r o x y-2-m e t h y low* p r o p y 1 h e n z e n e a / o f o r in a m i d „n.i 
its sodium salt (Heilbron ami Henderson), T.. 1419. 

C„H 15 0 s BP Acetyl derivative of 1-brom o-2:2:;3:3-tetrami:thY]/»iV//W/<[0 ; l,j, 
pentan-4-ol-5-one (Francis and Wii.lsox), T., 2242. 
a-Bromo-Z-epicamphorcarboxy lie acid (Bkf.pt and Perkin), T., 2215. 

C n H 15 0 4 Br Carbomethoxy-derivative of 1-b roin o-2:2:3:3-tet rainethyU:- 
cyc/o[0, l,2,]pen tan-4 -o l-5-o iik (Francis and Willson), T., 2242. 

C„Hi 7 ON Bornylene-3-e arboxv lainide (Bredt and Perkin), T.. 2197. 

C 11 H 1 70 N 2 J-Bornylene-2-h vdroxamic acid (Bredt and Perkin), T., 2221. 

c„h i; o 2 n Imides of 3- and 4-inethyU*i/c/ohexanc-l:l-diacetic acids (Tilftfcii 
aud Wood), T., 1595. 

Camphorcarboxy lamide, isomeric changes in (I.owry ami Ginsnxj. T.. 9R 
d-Bornylene-3-hydroxainic acid (Bredt and Perkin), T., 2203. 

CjiH ] 8 0N 2 rf-Borny lene-3-carboxy lie hydrazide, and its hydrodiloriit- 
(Bredt and Perkin), T., 2202. 

Oampborqninone a- and jS-inethylhvdrazones (Forster amt Caktivyeui. 
T., 867 ; P., 150. 

CnHuON, LEpicampborseniiearbazoiie (Bredt and Perkin T., 2209. 

CiiH 19 0 2 N Substance (-!$ H 2 0), from wonitrosoepicaniphor and niagiitsinm 
methyl iodide (Forster), T., 669. 

ChH 19 0 2 Nj a- and 0-*Semicarbazoues of jS-hydroxycampkur (Iokniek and 
Howard), X., 69. 

CuHtoONo Carbamide from geranylamine (Forster and CAnonai.-, T. 
1 344." 

C|iH.^O a N 4 l:7-Dinropvl tet rahydrouric acid (Franklasd and Smith. 
1001 ; P.. 158. ‘ 
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FORMULA INDEX. 


II III 1211 


r ij OBi' « 1 Iromo-w-undeeoic aoi d (Pickahd and Kenyon T., 194;. 

1 h' ON ••Tii-r !im y lclr,,!l,ni< * e (Pxmas), T., 857. 

11IV 

r- H 0NC1 4-l’hl or oacetyl-2-ro ethyl indole (Saiway), T., 354. 

: H ON Cl menyl-S-.S-dimethylpyrazoloiie-l-diazoniiim chloride 

’ " j, 4.! .ride ;SIonoAS and Reilly), '1'., 814. ’ 

-HON Bin l)ihrom(i ; 4-hydroxy-2-met hyl-5-'(S0propylbeiizeiieazoforn] 

’ IIeii.RRON and Henberson), T., 1420. 

- H 0 N Br 3-Bromo-4-hy dr oxy-2-methyl-5't,wpr op vlhetuenea reform- 

■ Vi !')'■ (Hkii-BHON' and Henderson), T., 1419. 


C12 Group. 

; v -naphthene, refractivity of (Crompton and Smyth), T., 1302; p. 
^ 0 M-i’iitic anhydride (Jarrard), P., 106. 

12 II 

C H,0; Melliuc acid, and its salts (Jarrahd), P., 106. 

C H. Br. Dihrouiodiphenylene (Dobbie, Fox, and (Jauok), T., -39, 

C HX1 R Cli lovosteeuaphthene, refractivity of (Crompton and Smyth \ T 

' 1*., : J -M. 

C H.Br B r r, in o «<■ e n a p h t li e n e, refiuetivitv of (Crompton and Smyth) T 

i:;-.:;; V.,224. ' r ' " 

C HJ : - l "doaeen uphthene, refractivity nf (Crompton and NvytiC T 
' ):si)4 ; P., 2*24. ’ ’’ 

C Hj.,0. •-'•Plicnyl-6-mcthy]-4-pyrone. attempted resolution of the salts of 
Uw. Hoi.myard, ami Kthemann), P., 159. 

CijHi. 0: 6 (1 yl vox y-4-phen y 1-3-in e th y 1-2-py ron e (Thorpe and Wood), T., 


C : H : „0 t Substance, from acetoncdieavboxylic acid and p-eresol (Dey), P.. 154. 
C ..H i(? 0 J Substance, from orcinol and aoetonediearboxylic acid (Dey), 1'.. 154. 
C HJf. (Willi rman, synthesis of, and its salts (Pkkkin and Robinson) T 
}*., 290. ' ' h 


c H ,0, B-Pli e 11 v 1-o-me tli y 1 gl u t aconic acids, and their salts 
if.,.. m. T., 15/5 ; P., 253. 


(Thorpe 


and 


C, H;,N, Are to ne-2-<juiitolvl hydrazine (Perkin and Robinson), T,. 197S. 

C :H ;i 0j « Pheuylhcxane-a«-dione (Fargiier and Perkin), P., 73. 

C.H.Xj Kihyl methoxyphenylpyriivate (Cain, Simonsen*. and Smith) 
f.. 1036. ' 1 


C..Hi,i0> o-Phenylhexan-i-ol-a-oiie (Fakuher and Perkin), P., 73. 

C Ethyl d:4-di me thoxy phenyl acetate (Cais, Simoxsk’s, ami Smith. 


C.H„,0 Met hoxymethylfisetol dimethyl ether (Pf.rkin), T., 1636; P. 


C M. ; fiossvpitol tetramethyl ether (Perkin), T., 653 ; P. ( no. 

C H j.A I , N (;( : p T " J l | u ' tlly| - ,:2:3:J ' tftrah y <iro 'l"i |,oI itie, ’ hydriodide 0 i 

C ^ 1,orn . vle " e - 2 - «xl -B-carboxylatcs (BwtOT and Perkin), T„ 

C .H'O, Geranylacetic acid (Forster and Cahi>wm.l), T., 13W. 

“^ trira '-‘hylglutac..natc .'Thoiu-k ami w„„„' T . 
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FORMULA INDEX. 


Ci«H m O Geranyl ethyl ether (Forster and Cardwell), T., lilt;, 

CiiHasOc 7.f-Trin.etUyl glueusemonoacetone (Irvine anil s-„ rri 
574:1’., 71. 

07- l)i methyl iiiethylglncosido-ef-monoacetone (MAninN.un) T 
1 ’., 201 . ' K: 
C.,H«0 Ethyl-ni-nonvlcarhinol, resolution of, and its salts . 

Kenyon), T., 1947. ' * a: 

12 III 

Ci.H,O t N 4 Tetranitrodiphenyleiic (Donnie, Fox, and Qai-gr), t.. :|a 
CuH-.O.-N, Bisbenziseoxadiazole (Green ami Rowe), T., 2028 ; p. ( 275 
C„H s o’N, Dinitrodiplieiiylcne (Dobbie, Fox, and Gauge), T., to. 
C:.H.O l N, Bisbenziaooxadiazole oxide (Omen and Rowe), T., 2020; p 
Substance, from oxidation of dinitrobenzidiue (m.p. 233') (Green and p,’». ’ 
T., 2028; 1'., 276. 

C,.H<,O 10 N,] Tetra nit ro-p*a4o phenol (Robertson!, T., 1476. 

C,’H s 0 6 N» 3:3'. and 3:5'-Dinitro-4:t'-diphenols (Cars, Conmiui 
Micki.ethwait), T., 20S3. 

C .H.OjN, Dinitro-y, azophenol .Robertson), T., 1476. 

Ci-rHsNSe SeleDodiphenylamine (Wkizmann and Stephen), l\. hr; 
C,„H;,iO.N.. /,-Azo phenol, isomerism of (Robertson), T., 1472 ; P , 22]. 
Cj.'HjaOjN, o-Dinitrobenzidines, absorption spectra and constitution 0 t il,. 
(Cain, Macbeth, and Siewart), T., 380 : P., 77 ; derivatives <>f ,00 , ' 
Coilthakd, and Micki.ethwait), T., 2074 ; P., 289. 
Diphenoquinonetetraoxime (Green and Rowe), T., 2027 ; 1’., 27tj. 
C ls H,„O e N, 2:4:5-Trinitro-«.na|'hthyldimethylamine (Rindi.), T., ]<,],; 

2:4;5-Trinitro-a-naphthylcthylamine (Rindl), T., 1916. 

Ci„H„0:iN Methyl carbostyril 3-acetate (Peekin' and Robinson', T. , 1st] 
CiaHivOaSl Diphenylsilicancdiol, oondensatiou products of (Kimw »,) 
lioBiBoy), I'., 374. 

CijH„0sMa o-Imido of aa'-dtcyanocyelohexane-hl-diacetic acid 'Timm 
and Wood), T., 1592. 

C|»H,,0N Renzoyl piperidine, absorption spectra of (Pnivis), T., 2287,. 
C,,H,,0Br t-Bromo-a-phenylhexan-a-one (Fakbuer and Peukis), P,, 73. 

Ci HisOjN Monoacetyl derivative ol fi-3-amino.p-tolylpro|, ionic acid 
(d.M.W.VY T., 1901. 

2:4*Xy! v 1 suceinamit: acid (Salway), T., 1991; 1’., 287. 

C,.,Hj,0N.. Methylcy tosiue, and its picrate (Power and Sauvay), T. . 1M. 

C,-H],0-N 24-Xylylsuceinainidf (Salavay), T., 1892. 

C|..H,-0..N Etlivl 0-3 -a nr iuo-p-tol y 1 propionat e, and its hydrochloride 811 
way), X, 1901. 

Et hyl pile n vie thy laminoace tat 0, and its phtinichloridc (Tiionre an. 
Wool,), T., 1607. 

C,..Hi;0.,H a-Dimothylainino-7-plienoxybutyric acid, and its sails (Ml 
wav), T-, 357. 

C r .H,a0 3 V Vanadium osYbisacetylmethylacetonate (Mounts a: a Jl< s 

T., 88. 

C,,H 19 0aN Ethyl a-cyano.fi/3-.limethylpropanedicaiboxylate (liiniiri. 

and Wood), T., 17,83. 

C.-HvAN Ethyl glycylmethylenemalonate (Levy), I’., 353. 

C,.'Ha|0N Acctvl derivative of geranylamine (Foiistei; and C'ahuweu;, 

' i3U ' ' T 
C, H.,ON T e t r a p r 0 p v 1 a 111 m 0 n i u m hydroxide, cupri-iodidc of '.TJaita!, „ 

432; P„ 80. 


2340 



FORMULA INDEX. 


12 IV- IS III 


12 IV 

pnSBrj «- a,,li B'Tetrabrom o-p-azophenois (Roiixktsox), T., 1417. 

[ u nVci, 4:i'-Dichl or o-3:S'-diiiitro diphenyl (CaIX, Cm-lthaed, and 
^S-n->.T., 3 0 8 a 

, „r,VBr, 4:4'-Dibromo-3:8'- and .SiS'-diiutrodipheiiyl (Caix, Corn-- 
C K liu:h «ud Mickuetbwait), T., 2081. 

, 1I/1N I 4;i'-Di-iodo-3:3'- and-3:5'-dinitrodiplienyl (Caix, Coulthabd, 
C stF-THWAIT), T., 2082. 

r u o N Br. Dibiomodlnitro-p-aiophenol (Robertsox), T., 1477. 
r H O Cl 1 ' H:6-Tri-iodophenylbenzoate dicliloride (Kixo and 

' ij ’■ omiiIe), T-, 227. 

/■ H 0 N Br, ji-Azopbenol perbromide (Robertson), T., 1477. 

C H- OvNBr Diacetyl derivative of 6-brom<w)-4-xyIidiue (Ceossi.ev and 
* liA t M E I T , T., 1301. 


C 13 Group. 

C H O Ethyl acotocoumaranonecarboxylate (Merriman), T., 1$43, 

r 'uV 3:l:5*:7*Tetrahy<lroxy-2*wi-^*dihy dr«xyphenTl-l:4-benzopy ran 
n.usoN ami Si x), P-, 349. 

f H 0 0'Ph«nvl*2*met-liyl-2:S*dihydro*l:4-pyian-5-t?arboxylic acid 
,i.\ liGlIER and PERKIN), P., 73. 

X .i nih ohutn ol (Power, Tutin, and Rogerson), T., 1288 ; P., 181. 

C H 0. Pi icetyl derivative of 5:5-dibromo-l:l;2:2-tetramethyhv/f7opent- 
' ; 1 'u--3:4-<lione (Frakcis and Willson), T., 2246. 

C H O" fl-j8y-Dihydroxy*«'phenyl-7-ethyl-7i-pentatte (McKenzie and 
Martin), T., 118. 

Kthvl bornylone-3-carboxylate (Bredt and Perkin'), T., 2198. 

C H O. M ♦. t li y 1 geranylacetate (Forster and Cardwell), T., 1346. 

C .H,.0; Ktliyl amyloxvacetylacetoacetate (Weizmann. Stephen, and 

aV,.Uhe', T . 1859. 

C H. v 0„ Monomethyl glucosediacetone (Irvine aud Scott), T., 570 ; P., 
7*0. 

C tH . 0.,. Substance, from methylation of cellulose (Denham ami Woodhouse), 

' T.. 1733 ; P., 251. 

C H ; ,;0 Ethyl ?Mlecyl ketone (Pickard and Kf.nyon), T., 1948. 

CjH^O Rthvl-n-decylcarbiuol, and its resolution and suits (Pickard and 
Kf.nvo-V.T., 1948. 

13 III 

CtH.AiN;, 3:5-1) i n i tr o-2-p In* n o x y-j9-a n i s i d i n e (Meldola and Reveudik), 

C H ON., H aniline, constitution of (Perkin and Robinson ), T., 1973 ; P., 

C-HiAN Ethyl phenoxyaeety lcyanoacetate, and its copper conipound 
i'izmann, Stephen, aud Ac as hr), T., 1856. 

C.H|;0N_> 11 arm aline, constitution of (Perkin and Robinson), T. f 1973; P., 

- H 0 ON 2-Methyldihydroresorcinanilide (Gillixg), T., 2034. 
iH,,0jN :i 4)- 1 mid es of aa'-d i e y &n o-3- and 4-methyicych)hexan c-1 :l-diacetic 
aunis riHJKPE and Wood), T., 1593, 1597. 

^H lli 0N i o Dimethylami iioacetyl.->mothyUudole, and its hydrochloride 
■nuuav,, T.. 355 ; P., 59. 

HjsO^N, Di imidfcs of 3- and 4-methy]cyt7oliexane-l:l-dimalonie acids 
I imiiFE ami Wood), T., 1594. 
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13 IH-13 V 


FORMULA INDEX. 


C„H, t O,N Methyl 2:4-xylylsuccinaroate (Salway), T., 1991 ; p. 
CH.X.N, ai-Imide of « cyano-a'-carbainyM methyleiFdohexane-! c 

diacetic acid (Thorpe and Wood), T., 1593. 

CnHiAN, 4:6-Dillitro-3-piperidino-o-xylene (CUOSSLEY and P ilAn 


3:5-Dinitro-4-piperidino-o-xylene (Ceossley and Pp.att), T., 9v, 
Semicarbazone of ethyl-p-methoxyphenylpyrnvate (Cain. Snir, s „. 
and Smith), T., 1036. 

Ci:H,;0,)N n-Aminohelicin, hydrochloride of (Irvine and Hvxn; 

C„H,l0N. 2o-Diniethvlamino-T-hydro.\ypropylindole, and j t „ , 
(Salway), T., 360 ; P„ 59. 

C U H,AN< w-Imino-imide of a-cyanoa'-earbamyl-4-methylri,,./ 0 i ltill . 
lildiacetic aeid and its platinichloridc (Thorpe and Wood), T. , ] roy 
Di-imino di-inridee of 3- and 4 methylcj/rfoliexaiie-lil-dimal.iiri, 
and their platinichlorides (Thorpe and Wood), T., 1594. 

C 1s H 1r O s N Methyl a-dimethylamino- T -pheiioxybat.yratc,hjdrudiWi,|,, l 

(Salwav), T., 358. 

Acetylbornylene-3-hydroxamic acid (Bkkdt and Perkin), T., azOi. 

Ci 3 H i 9 0 6 N o-Amiuobenzylglucoside, hydrochloride of (Irvine and Ilrxi. 
T., 53. 

CnH ls 0 6 N a-Aminoaalicin, hydrochloride of (Irvine and Hynd), T., 7,1, 

C, ;H.> 2 0jBr., Ethyl nij-dibroiuoazclate (Lx SuEtn:), T., 1124. 

C n H.»0N., s-Di-y-hexylcarbamide (Pvman), T., 857. 


13 IV 

c HiOoCljBr Benzoyl derivative of 2;3:4;t>-tc t rac lr loro-5-h ro mo phcim! 
(McCombif. and Ward), T., 2005. 

C,,H 3 0 2 CU Benzoyl derivative of 2:3:t:0-tetTachlor<i-5-imlo[ih.''n'd 
(McCumbie and \Vaud), T., 2004. 

Ci H, OCl-fff Benzoyl derivative of 2:l:6-trich loro-3-hroiini|ihtar.! 
(MoCombik and Ward), T., 2005. 

CnHfiOnCljI Benzoyl derivative of 2:l:lMncliloro-3-iodopkcuul 
and Ward), T., 2003. 

C H-0X1J» 6-Ch loro-2:4-di-io do phenyl benzoate dicliloride (Kim. and 
13 Met 'cm hie), T., 231. 

C1-.H7O.BraI '2 6 l*i bromo-4-iud oph envl benzoate (Kind and McCombib . I., 
228. 

Ci H,0X1 2 Ii 2:4Di-iodophenyl nenzoate dicliloride (Kind and McComiiib , 
T., 229. 

C, 3 H 1 0 1 N,Br Benzoyl derivative of bromonitro/i-aminophcuol Mei.wi* 
and Hou.ei.y), T. , 183. 

C, H.,,0NI Beuzoyl-iii iodoaniliue (McComuie and Ward), T., 2000. 

C ,H ,O..NBp Benzoyl derivative of 2-biomo 4 amiuophenol (Meidois and 
Hollely), T., 182. 

CnHnOiNjS 3- and4.Bcnzenesulphonyl-3:4-tolylenediazoiinidcs(.'l"K';»i 

and Sciiabff), 1’., 374. 

C 13 H 14 0 2 N 2 S 3. and 4 - fi enzenesul phony 1-3:4- tolyl en ediamilies (Mokcas 
and S('HAkkf\ P,, 374. 

13 V 

CuHXNCljI Benzoyl-2:4:6-tiichloro 3-iodoanilinc (McCombif and Wam 

T. , 2001. 

C„H 7 0X1 2 Bp c I 2:6-Dibrurao-4-iodophenyl benzoate dichlornle (IvlNi-aiw 
MiXombie), T., 228. . T 

C ,,H,0NC1 2 I Benzoyl-2:t -dicbloro- 5 -iodoaniline (McCombie and « abb , 

2000 : P., 283. 
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FOKMUIA INDBX. 


13 V— 14 III 

C, 4 Group. 

of **“* f -» 

14 II 

| c H ;° 4 r:: '’ 1 ''' ihydr0,yphe ” 8nthra 3 uin °i ,e (Mfkkwbc and Watsux). 

C H 0 1 ,^."l''' i 295 nhyddd< ’’ ”* ° f I,3 ' dlati0U «f (W.LMTO! ami SllKMA,, K). 

( ' c “Si'A turn 

C H r N 1 ’ 1 “ n > i » o-a^'-d i m et h y I d iph e ., y !, dihvdrocbloridavor{ta X E.O, 

[c ° A ,^ a,ul /.Be’uyUd'na «-in e t J. y ] g l„ C{ , si ,| ea (i RvlSK ant , 

1 J f"'«Y; t it™! lyb “ 2eneSl:! ' 0!£yliC MW «d) (l-uKKis), 

C.H 0. Ktliy! aS-diaoetoxyailipate (Stephen and Wkiziiaxn) T 27-> 
c - H ;5A^),V'^M! ty! ' r ” , ’ iony ' 1 ' ctoacclato <"'««***. Stephen, 
C.H..0 lit tv I Mindecy] ketone (hcKAUb ami Kuxvuxi T 

c H :“ S^iwi lc! ‘ l ' bi '' 01, i1 "' 1 its tes, ‘ lm, °” ^ <>«***. 

14 III 

C .H.0 4 N 4 a :•> D ill i t iu- l:4'*d ic v a n odi i> ]i e u v 1 if '* ,v <■ * 

T., 2082. P 3 * (Ca,n ' <-«wwaed, aud 

I1 s^r-in.yat.*y l >i„ M1 ,th r ,,ttin.„, («.«,„ *, ld WlT . 

C «53L f“ r l 8«k #1 '*"“ ,e 1 " llyilri<1< '' !-ei«raUoi, of {Ueviiam ami Woo... 
C,H « N K ,^lS' en "' iC ,Ull,ydride ' Potion Of <1 »knha.n, ami VW 
c iM w « S. .^! 1 ' I ", 0 2 2 ( j|; <i 1 h V d ,,> y I’ ll e » “ « t K r a q u i n a u e (Mukekjee a „d 
C H »vi' 1 Mkki™^ (Ca,n ’ 

° ; rS 4 ' fc “ lylCnC<,ia2 ° imi ' lcs (MuR< - iK “J »««>*■ 

C .H.AN. Bonaildioximca, nickel compounds of (Atack-, T.. 1317; 

'■W. wi tlf °t arb^il J-l 'ch foridtf " ;ih° 'l* ” ^ C ?V‘ **'' 1 1 ' sat ,‘ 0,1 of. and iu homo- 
( H'f "MB1E and Scai'iBOILOVOH).’ i..‘s6 cwblm, ‘ i ‘' “ ,l(1 [dinijlcliiocarbimi.io 

; H oh (Iel ' V3tl> ' e3 of (McKenzie »ud BaiwiwI, T., 13:11 ; p -raj! 

'*u i,, “»^*ylo"o (Crossley and Trait), T.. m 

: « o.n ;t'r- vln ' ,e (CcnssLcv ™ ! . w. 

mid *““«*>&»»» of vWElMAAK 



14 111-15 II 


FORMULA INDEX. 


C 1( H, 3 NS N- and N-Methylthiobenzanilidea, T., 2274 ; F. , 360. 
CuHuON;: 3-Beuzoyl-3:4-to]ylenediaroine (MonaAft and Micnim-,,, 

T., 1403; P., 232. 

CuHuOSn Di-/>-tolylstannic oxide (Smith and Kippixo), 1'. 2050 
Dibenzylstaunic oxide (Smith and Kippiso), T., 2045. 

CuHuClaSn Dichiorod i-ji-tolylatannaue (Smith end Kippixu), T. ( 2 m 
C u H,,0 4 N Diacetyl derivative of 0-3-amino-p-tolylpronionie »ri,i ■ 

WAY), T., 1904. l s *t 

Ci 1 H ]b 0 1 N Ethyl aniliuodiacctate (TtionPE and Wood), T., 1601 
C,A,0, 1 N Ethyl a.cyanoAiobntane-ayy'-tricarboxy late (Tiio'riv 
Wood), T„ 1581. 11 *“ 

CuHr.O.Na Ry-Dimetliyl glucosepheuylhydrazone (Irvikk an j , 

T, 585. 1? 

C : H..O.N Triacctyl-a-ainiiioetbylglucoside, hydrobromide of (Irn>. . 
Hysd), T„ 49. ‘ t,1:l 


14 IV 


C u H,0 1 N J S, 3:3'*Dinitro-4j4'*Jithiocyanodipheny] (Cain, CoVlthauii •< 
Mick i.etii wait), T., 2083. ‘ ’ 1,1 

CuH s 0 4 Br,S;. Anhydrides, from sulphur chloride and silver bromoW, ;i . ( .< 
(Denham and Woodhouse), T., 18(37. 

C u H*0*NoS., Anhydrides, from sulphur chloride and silver nitrobenzoa* 
(Denham and Wuodhouse), T., 1S67. 

C w Hi„0^N.Ni Nickel compouud of 7 -benzilUioxitne (Atack), T 1301 ■ 
P., 195. 


C U H 12 
(325 


O ls Group. 

3:5-Dibeuzo-A 1: ^'-cj/(7oheptaTriene, and its picrate (Kenslu ] 
; I\, 106. 

15 II 


C^H^O* Gossypitone (Perkin), T., 657 ; P., 110. 

Methyl-a- mid •j8-naphthaeoumarincarboxylic acids v Det. 
1'., 154. 

C^HjdO: Quercetin, m ethylation of (Perkin), T., 1632; 253; colouring 

matters from (Watson and Sen), P., 349. 

C 13 Hi 0 O g Gossypetiu (PERKIN), T., 650 ; P., 110. 

Quercetacretiu {+ 2H 2 0), and its sulphate (Perkin), T., 209 ; P., 9. 

C 15 H :4 0 5 2:2 / -Dihydroxy-3:4-dimethoxybenzoplieuone (Sen-Citia an-i 
Watson), P., 270. 

Acid, from hydrolysis of humulol (Power, Tetin, and Rogerson), T., 1288. 

c J5 h 14 n 3 3:5-Dimethylpyrazole-4-azo-£-uapli thy lamine (Morgan and 
Reii.LT), P. 379. 

c 15 h,,n l-Amino-3:5-dib«nzo-ii 85 'VycInlieptadiene and its salts ( Rls vrh., 
T., 623 ; P., 105. 

c 1= h, b o, Substance, from hydroxy perezonc (Rf.MFUY), T., 1085. 

CijHgoOs Perezone (Uemfry), T., 1076; P., 72. 

Pipit zol (Remfby), T. , 1079. 

C ]6 IW) S Ethyl dicarboxyglntaconate, action of amino-acid esters 011 (U'v, 
P., 353. 

C 15 H 24 0 3 Tetrahydropipitzol (Remfry), T., 1083. 

C 16 HoA Ethyl a5-diacetoxv-)9-m ethyladip ite (Stephen and Weizmaj* • 
T., 273. ' ' . , 

Ci 5 H 26 0 6 Ethyl fi-amyloxypropionylmalonate (Weizmann, Stephen, aI1< 

Agashe), I’., I860. 


2344 



formula index. 


IS II 15 IV 


r || y K'.iiyl-.i-'loJi’Cj'l ketone (Pickard and Kesyox) T 1950 
^: 0 ^^ ,Clrbi,,O, ' an '' i,S "«!»«»» «nd «ib (IW, 

15 III 

: H 1.». H 8 i 3 T 1 Sl!.* ,,Jr, ‘ i:Mihyd,0 - 2<, '" #Un « C-'IoCov e au ,i Soak- 

r H O N {*' A miuoquorcetin (Watson), I’., 280 , 

° f 4 :Mlb -> no - 3 ^ , - 0 , (ClJOSSLEV a, Li 

; H ON, Menzenehvdrazoearboiiylefl.umaranonc (Merrinhn) 7 

[ H ONi :::5 D>iiiciliy!py , az o Ic-4.a Z o.g-„ap| lt l,„i (MwMA![ „„ 

: H O.Br l, .;' r " z °. vl Al.riA-alivc of 5.bromo-f)-3-xylonol (Cwmscey), T., 

ilnd 6 bro ’' , 00 - 4 ^>^nol 3 (CEOE.UEV and Ba Er- 
ic H .ON; llenzilmothyUiydrazone (Fouctbb and llAiimvEiil T srs 
l’.. 150. "" ’ 

C H ON a Ktto-Joa-toIuidino-o.jihcnyletlianc (McCoubik and Scab- 

C WN ^lw-iiylB'dl'ane of rf-pbenylincthylcarluno! (MoKeseik and 

IHOiN.: il:.''-l)initro-i-bcnzylainino-o-xy lone (Ckossiey and 

; : '-I>iiiit 1 ■■-3-liouzy lamino-o-xyle ne (Ciio.ssi.ky and P 1 : aatI T, 98s 
. n -Dinii r.i o-/- t »1 11 i <1 i u n-o-x v 1 e n e (Crosslev and Pn.m), T. 98*8. 

I'init ro-l-/»-toIuidi ao-o-xy I p ne (Ueossi.by and Pratt), T.', »gs 
MjOJfj l;6-I>Hiitro-3-n- an<l ./Minisidino-, xylenes ’ (Cimbwiev and 

dMiiniir.i-t... and -y-aniaidino-o-xylencs (Crosslky and pjuri), T 


C H-ON ^ llydioxy-ad-dipbenylpropylaminc (McKenzie and Barrow), 
1C H.,0 ? N ;(:;>-Piiiydr oxy- 7 -ketoi-di metliy lam inophen vl-2-nz-n-d i !i yd r 

xyi.!]!ii vl-l : l-l. cn z u j.y ran (Watson and Sr.x) 1 > 349 

>!il'Slaiu-(>, Ik»ju (ondtiifation of methyl acetvlmetlivl -it.,) 1 , i » 

TA,bwA l l,;l ,, j ,,, z ( , ]o', c ..i.di aa „ nittm cidoridc (Morgan and Reilly)! t’.'mir ' 
ji -*? ferine Wumtigmi**), constitution of (Sarayav), T.. 37,1 1:133. 

!{JJ Aiiiinopemonc, zincicliloride of (Remery), T 1087 
„ ), a | " a ! i '"" 1 t.ra».lyl»e,to M »t, (Morgan and’ Mas*), T. 35 

(Thorre 

1 H0N ‘•i'i-Miq'tylcarbamidi. (Pyman), T„ 850 ; P., 120 . 


; H.ON.X r 15 IV 

Mke L |:i^A-v' : C T.^ °1S52/' " c a r b 0 31 y 1 c 0 >' a r a 1. o « 0, sodium derivalive 

* ¥^2; ^«bBBEoyl derivalive- of 5.brom„-„-3-xylcnol (Crosslev), 

flAUTI.ETT 7 r, 129™- b p“ 217" a,,,i ®'Siomo-o.l-iylenolB (Ciiossi.ey and 

' Ml ‘ 0345 

- n> I Q 



15 V — 16 III 


FORMULA INDEX. 


15 V 


C] H .0 N ,S Co 

hydrogen 


c is- S u 1 p h o n y 1 d i a c e t a t o d i e t h y 1 e n e d i a m i n e c , 
eulphonyldiacetate (Price and Brazier), P., 272. 


a! 


C 16 Group. 

C, s H,oO s Diphenyl-2:5:2':5'-tetracarboxylic acid (Kensek an.) \v JTi . 

T., 288 ; P., 10. 

Ci 6 H„N I ndenoquinoline, and its platinichloride (Roemans and 
T., 563. 1 

C,-H„N n 5:5'-Dicyano-2:2'-dim ethyl diphenyl ( <Ucytmoditol t! > ) (Kfvv F d, . 

WlTHAM), T., 236 ; P„ 10. ’ 

C, H,,0. 3:5-Dihenzo.A* s -ct/cZoheptadiene-l-earboxylic acid, and ;. 

" barium salt (Keener), T„ 621 ; P„ 105. 

C,H„0, 2:2 , -Dimethv]diphenyl-5:5'-dicar boxy lie acid (Kesxep 

ivn-HAM), T.,2*6;"r.,10. M 

C ( H h 0, Mandclic anhydride (Denham and Woomiovsis), T., 1870. 
C lfj H ls N Cinnamylidene-p-toluidine, and its salts (Tinkler), T., S84; 
C 16 H„0.. agDihydroxy.ofl-di-o-and -p-tnlylethanes (When and Stiiii’V 
1772 ; P., 262. 

CjsH.A Benzoyl derivatire of 2:2:3:3-t.etramethylWei / do[0,l,2] 1 , e , 111M 
0 1-5-on e (Francis ami Willson), T., 2244. 

C la H,.O a Anhydride of ^ diinethylpropanetriearboxylic acid (Ti,„ m 
and Wood), T., 1584. 

C is HjjOj Kthyl-a-hcnzylgtntaconate (Thorpe and Woon), T., 1581 
C„H !0 N 2 D i pli e 11 y 1 d i m e t h y 1 e t h y 1 e 11 ed iam i n c, and its picrate : T horpe !t ,j 
\Voni>), T., 1609. 

C le Hp.0c, if Benzylidcnc By-dimethyl a-inetliylglucoside iIrvim; »; 
Scott), T., 581 ; P., 71. 

CmH^ Methylquinole of perezone (Remfky), T., 1083. 

Acid, from oxidation of caulosa]iogenin (Power and Salway), T. : 2(11. 
C ie H 24 0 6 Gossypitol tetraethyl ether (Perkin), T.. 851 ; I'., 110. 

Qiiercetagetol tetraethyl ether (Perkin), T., 216; P„ 9. 

C lc H„i,0.i Ethyl geranylace toacetate (Forster and Cardwell), T.. 1315, 
C,4M) Ethyl n-tridecyl hetone (Pickard and Kenyon), T., 1952. 

C 6 H h 0 Ethyl-ii-tridecylcarbino), and its resolution and salts (Pickarh and 
Kenyon), T., 1952. 

16 III 

C 4 H, 0 OnBp 4 Tetrabromo-3:5-dibenzo-A 3 - 5 -fyr2oheptadiene-l-carboryiic 

acid (Kenner), T., 623. 

C,«H,oOcN 4 2:4:5-Tr in itro-n-ph enylnaph thy la mine (Eixdl), T., 1915 
Ci,;H| a 0 ; N.. 0 -, M; and p-Toltieneazoearbonylcouma ran ones, and their u- 
tal lie derivatives (Merriman), T., 1854. 

C„H 1S 0N 2wJ.Aminobenzylidene-l.hydi indone (Ruhkmann and I.f.u T, 
563. 

C 16 H 13 0C1 3:5-Dibenzo-A S;5 -(T/r7oh eptadiene-l-carboxylic chlorine > ES ‘ 
nek), T., 622. 

C] 5 H,.,0,N 5-Ph enyI-3-o-, -m-, and -p.tolyl.2 : 3-dihydro-2-oxazolone» ,1 
Combie and ScAKBOKorr;n), T., 59. 

C j6 H 44 0,N., 0 ■ and p-Toluenehydrazocarboliylcoumaranones OIemhoj 

T., 1854. _ . T 

C ls H 14 0 4 N, Dibenzoyldiaininoacetic acid, and its metallic sa ts ( 

Ki-l-i ; P., 228. 
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FORMULA INDEX. 


is ni-n 111 


C H ON 


it.n-Pibenzo-A^-eycfoheptadiene-l-carboxylainidc (Kenner), T., 


ah >emicarbazonca of phenyl styryl ketone, action of heat oil 
C H luifm'oN and Wilson), T., 1504 ; P., 245. 

- -tree, and its picrate from phenyl styryl ketone semicarbazones (Heii.brox 
"^M v'u.sox), T., 1511. 

, „ aw Hydrazidc of Bm-dibenzo-A^-cj/efobeptadieue-l-carboxylic 
c H ;; t.. 623. 

H ON" ^M-Hydroxy-2-beny.oylhydrazinehy drin dene (Peacock), T., 
cH ON -Nitrophenylacety l-/3-phenylcthylai»ine (Kay and Pictet), 

Cl T. Vo ;V. r 131. 

_ u fiN. tfNitro^-benzoylamino^-trimethylanimoniuin-l-benzoquiu. 
• Mki.poi.a and Holi.ely), T., 180. 

r u nN MMienyl*2:3-di methyl pyrazolone-1 azo acetyl acc ton e (Moii- 
C: ,’I\ii!»d Keilly), T m 815 ; P.,133. ^ 

rH ON f amphorcar boxypiperidide, isomeric changes in (Lowry and 
1 ‘ T., 913. 

C H 0,N Gossypitol tetraethyl ether oxime .(Perkin), T., 655; P., 110. 

hi: <']"'• i-i agetol tetraethyl ether oxime (Perkin), T., 216 ; 9. 

C H ON' «-Propylbutyryl-S-heptylcarbamidft(pYMAN), T., 860. 


16 IV 

C H-OCIBr a-lJromopalinityl chloride (Horwocm), P., 345. 


C )7 Group. 

C -H' N 2 y-Toly l*l:2-ii a phth at ri azole (Morgan and Micklethwait), T., 76. 
C H 0 t 3:5'Dibenzo-A 3;8 -c|/ffoheptadiene-l:l-dicarboxylic acid (Ken- 
neii.k T.* 620. 

C H',0' Methyl 3:u-dibenzo-A 3!5 -cj/rfoheptadienc-l-carboxylate (Ken- 

sr.it), T.. 622. 

C H.O, Kthvl benzoylmandelate (G. M. and K. Robinson), P., 268. 

C-HvNn a/-Toluidino--y-phenylisocrotononitrile (Tinkler), T., 895; P., 
ill.' 

C-H.-N- 1 rToly l-l:2:4-tr iam in on aphthal cue (Morgan and MicklkthwaitI, 
" 1, 71. 

C : H;.0 4 jB-K eto-jB-4-m ethoxy pile nyl-«*3:4-di me th oxyphenyl ethane 
.Vain, Simonsf.x. and Smith), T., 1039 ; 1’., 172. 

3- K p to-a- 1 -Til e th oxy ph e n y l-0-3:4 -dimethoxypheuvlethaue (Cain, Simon- 
-i:n, and Smith), T., 1037 ; P., 172. 

Hinanlol (Power, Tutin, and Rogeuson), T., 1286 ; P., 181. 

C H,s0. 2:3:4:2'-Tetramethoxybenzoplienone (Sen-Gufta and Watson). 
I’.. 270. 

C H..0. Acetylpipitzol (Remfry), T., 1080. 

C : H. c .N., DiphenyldiTnethyltrimethyleuediaiiiine, preparation of, and its 
salts (Thorpe and Wood), T., 1611. 

C H.s.0;! Ethvlqninole of perezone (Remfry), T., 1083. 

17 III 

C -H ,0 4 N. Acetyl deri vati v c of b e n z c n e az o c a i b o n y 1 c o u m a r a n o n e ( Merr i - 

MAN;. 1*., 1852 ; P., 258. 

C:H:,0N - Phcnyl-5-styryloxazoIe (Forr.Ds and Robinson), T., 1768; P.. 

2»> l . 

^-H--0 4 N :i -:4 Dinitio-l-p-tolyl-a-naphtbylaniiuu (Morgan and Mickle- 
niWAin, T., 73. 
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17 III 17 IV 


FORMULA INDEX. 


C r H 1( OvN SlyryL ben/oylamiiiomethyl ketone (Fol’LDS and Ro BlSw 
'1\, "1769 ; P., 261. "' I,N • 

Ci-H„0JV 3 (W-l-Hydroxy-2-ni tropiperonylidenehy drazinoli yd] ij,,] 
(Peacock), T., 674. ‘ 11 ‘ 

C r H 16 0 3 N 2 Ethyl phenylhydrazinocoumaranonecarboxyUu* L \| E , 
man), T., 1812. 

dl - 1 -H y d ro x v-2-p i p c r o n y 1 i d en eh y d r az i n o h y d r i u de n e (Pk.\c<,i k , * 
674. ‘ ” ’ 

C r H M 0jN 2 Methyl di beiuoyldiarainoacetate (Haas), T., 1306. 

C^H.tON A c e t y Id i b e n /. o qirfu hcptadienyla m i n e (Ken n eii), T. , 025. 
(VH 1 -O 2 N rt/»Mor[»lii»e, attempts to synthesise (Ivay and Pictet', T 
1 : ., 131. 

C,;H 17 0;I 3: 5 : 7-T ri li y d r o x y -2- w>y>-d i hy d r 0 x y p h e 11 y 1-4-e th y 1 - ] : i-he n / f 

pyrau anhydrohydriodiue (Watson and Sen), P., 349. 

C -H,.0,N 2 f?M-H y.l roxy.2-anisy I ideitehydraziunhydrinilent p EAn> 

T., 673. 

C.-H.sOaNj Dihydrazidc of 3:5dibenzo-A :i; Vj/t7fyhcptiidienv.l:l.«li ni v 

oxylio acid (Kenner), T., 621. 

C , . H 1 ,0 ;l No dl-1 ■ H y d r 0 x y-2-v a n i 1 1 y 1 i d e n eh y d r a z i 11 0 h y d r i n d ft u « d’i ; 
cock), T., 074. 

C.-HwO^N Piperine, absorption spectra of (Purvis), T., 2293; aW>ri4,|, 
spectrum and constitution of (Dobjsjk and Fox), T., 1193; i*., iso. 

C ,-H l!( 0 4 N 0 X i m c of ^-k e to-0-4 III e t h 0 x y P h e I! y l a 3: 4-d i m e 1 1. 0 xv \\ W n v j. 
ethane (Cain, Simonses, and Smith), T., 1039; P., 172. 

Oxime of 0-keto-a-4-met hoxyphenyl-j8-3:4-dniifithoxyphenyli'tliiii.f 
(Cain. Simon sen, and Smith), i., 1 03 < ; P., 172. 
j>-M e tli ox y ph e n y la ce t o-3:4-d i m e t h 0 xv an i 1 i d e (Cain, Simonskn, an] 
Smith), T., 1037. 

CnHiftOflN Oxime of 2: 3 : 4 t c t r a n 1 c t h 0 x y b e n r 0 p h e 11 0 11 0 (S kn-< J i it a ai, : 

Watson), I\, 270. 

C l7 H,,0,N 2 Methyl tetrosazone (OiLMorn), P., 108. 

C n H^0 4 N 4 Ethyl l-pheny l-2:3-d i m ethyl pyrazolon c- Lazoaevf «»au c- \ a 
(Morgan ami Reilly), T., 816; P., 133. 

Ci-HflOjN a. and fnoBonicol ;>-nitrobenzoates (Henderson anil Heiliw* 
P.. 3S1. 

Cocaine, absorption spectrum and constitution of (Dokrib and Fox), T., 111*3 
P., 180. 

livoscinc, absorption spectrum and const i tut ion of (DoitriEaml Fox . T., 1193 
1\, ISO. 

CirH^O.N LEpibornylplicnyl nre thane (Bkedt and Perkin), T., 2223. 
CpH-sO-iN Anilic acid's, from 3- and 4 - 1 n e thy lcyi'7 vhexaiie • 1 : 1 -«liaoctic nvi. 
(Thorpe and Wood). T., 1595. 

Atropine, absorption spectra and constitution of (Dokbik ami F«*x), T., 13M 
P., 180. 

11 yosevam ine, absorption spectra and constitution of (Do rut e and 1‘ 11 x ; , 1. 
1193; P., ISO. 

C]-H 24 0N. Phenylcarbamidc from geranylamine (Forster and C.umim 
T., 1344. 

CitHo 9 O s N Triacety l-«-aininoainy Igl ucoside, hydrobromidc ot (Irvine w 
Hynd), T.,50. 

Cj-H^O-N Sphingosiuc, preparation and oxidation of (Lapworth?, 1., I 1 - 1 - 1 ' 
P.,154. 

17 IV 

C 17 Hi S 0vNBr a- B rom 0-7-p h en o x y bn ty r o-o-tolu idi d e (Salway\ 1.. N'N 
Ci ;H, { 0,NS /*-T o 1 tt e n e su 1 p h o n y 1-0-a m i 11 0 c a 111 p h 0 r ( Forster and How aij< 

T., 66. 



FORMULA. INDEX. 


18 I- 18 III 


Cis Group. 

c h i.j.Diiilieayln/ftohexane (Tnoupjs and Wnou), T., 1573. 

18 II 

f H 0 Ktliyl benzoconmaranonecarboxylate (Meiuhman), T., 1843. 
r U f|, K t li v 1 3:5-dibcnzo-A >;5 - C )/ f ; ( iheptadici 1 -l-ii l i('-a-oarbon'latp and 

1 " its COH'ET salt (KF.XXEB), T., 626; P., 106. 

r u o L’.tbyl 3:5-dibenz<i-A :!:5 -cyc/flheptadiene-l.carboxylate (Kenstj -1 

i«22. 

r u .0 Dimethyl 2:2' ditolyl-3;r>'-dicarboxylate (Kf.xneu and Witiian) 

T., ; I’.. 10. » 

C.H- N* Piphcnyldiethylethylenediamine, and its dipicrate (Thorpe and 

■' \\\i‘.'D)r '1 ‘m 1608. 

C H-v 0 3 1'ropylq.uino le of pcrezone (PiEMery), T., 1084. 

C H-0. Ktbvl die arli e t. h o x y dimethyl c\fdo propane, structure of lactones 
' f,vm iPf.rkin and Thorpe), T., 1760 ; P., 259. 
r. H-0* Chanhnoogric acid, in the seeds of (hicoba ichinata (Gould t no and 
AKeV, ]»., 197. 

C .H/O Ethyl n-pentadecyl ketone (Pickard and Kenyon), T., 1953. 
r H.O Ethyloi-peiitadecylcarbinol, and its resolution and salts (Pickard 
and Kenyon) l\, 1953. 

18 III 

C.H 0.N Xit.ro-2:7-diacelo\y phenan t h ran ti in one {Mukrimer and AVat- 

1\ s 26$. 

C H 0 N-, itrobenzeneazobenzeneazoplienol (Tore and Wili.ett) T 
32*51 ; P.. 191. ’ 

C.K .O^N, Acetyl derivatives of u~, v>* and ^-tolueneazocarbonylcouma- 
1 .. 11 . S (Merriman), T., 1854. 

“.’d Diai'ctylainiuophenantliraquiuoiic (Ml kf.rjkp. and Watson), P 

C ,Hi,0 : .N 3-IIydi'Oxy-2:5-diplicnyl-6-inc thy l-l :‘2-dihyd ropy ridone 
(Tiiuiti’K and Wood), T., 1577. 

C .H ;: 0 :; N Seuiianilide of 0-phenyl-a-methv]<rlutaconic acid (Tiiorpe and 
W'HRl), T., 1577. 

C :} H>0N 2 dM-Hydroxy-2-ci nnamylidenchy drazinoh vdriiidene (Pka- 
ci'ck), T., 674. 

C>Hj ; 0..N.. GS-DUjcnzoylhcxahydropyriinidine (T itherley and Branch), 

C;»H ; .0^Nm Ethyl dibeuzoyldi ami noacetate (Haas), T. ( 1306. 

Mihstauce. from dehydration of ‘i-nitiohonioveratiovI-S-pheiiYlelhvlamine 
1 Kay and Pictet), T., 957; P., m. v 

C,H:,,0M Benzoyl derivatives of 4:6- and .4:7-diinnhvM:2:3:-l-tetrahvdro- 
'1 u mol in es ( Eav ins and Kin c;), T. , 1 1 0. 

.leiivniive of 4:8-.lii..etby 1 1 :2:3;4-t <; t l-ali v dr o.i uinoli.i e (Evms 
and Kino;. T., 109. * 

lie u z ovl derivative of a-rytisolidine (Eavins), T., 104. 

™ 3 ; 5- D i b e j i zo- A :,:5 -cyt7o heptsidienv lure thane (Kenner). T., 624; 

C.H..,0,Sn Substance, from the action of benzyl acetate on dibcnzvlstannic 
cxide - ^ Mi n i and Kipping), T., 2048. 

/p* 'Ig j° ° m 0 ve ™ t roy l-£-p he n y lath y 1 a m i n e (Kay and PlCTET), 
^i»enKoylboiTiylcne-3-hydroxamic acid (P>redt and Perkin), 
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18 III— 19 III 


FORMULA INDEX. 


CigHtf&N* Methyl tetrosepheuylbenzylhydrazone (Gilmour; p 

C 18 H m O,N, a-Aminopalmitylglycine (Hopwood), P., 345. 3 *’ ^ 

18 IV 

C )8 H, 3 O a N 2 Cl 5-p-Chlorobonzeneazo*2:2'-diphenol (Robertson and i» kjU 
Ci 9 H ;t4 0 3 NBr a-Bromopalmitylglyciue (Hopwood), P.,345. 

18 V 

Ci 3 H 1(i 0 2 N. 2 C1 BPj 5-7>-C li 1 o r o 3 :3':5'-tr ibromobenzenea z o*2:2'-d i « h m. , l 
(Robertson and Ready), T., 1483. 


Cu Group. 

C^H^Os Resoreinol-benzein (3 -hydroxy-Q-phenylfluomie) (Pope), p. ^ 
C10H14O4 3:4-Diphenyl-A 3:4 -CT/f7opentenone-2-oxalic acid (RuhfmIvv • 
Levy), T., 557. ' i,il1 

CiyH 15 0 4 Cotarnonideneacetopheuone {phenyl 2-methoxy-Z'A-i/ieth uknn.l 
h-vinyl&tyryl ketone) (Hope and Robinson), 'lb, 372. 

CidHiA 2-Methoxy-3:4-methylenedioxy-0-Yiny]-a*pheny lcinuamic ari: 

(Hope and Robinson), T., 368. 

C 19 H 2 A Ktliyl o-carbethoxy-fl-phenyla-methylglutaconate ('IWnr 

and Wood), T., 1574. ' m 

CioHoeNa Di phenyldi ethyl trim ethyl cd ediami lie, and its picrate (Thom* 
' aud Wood), T., 1610. K 

js-Diphenylheptainethv leuediainine, and its hydrochloride (Lf. Sikif 
T., 1125. ’ 

C„H«0 Homogeranylphenylmethylcavhinol (Forster and Cardweii* 
T., 1346. 


19 III 

Ci,H u 0 2 N 5-P h en y 1-3-0-na p h t h y 1-2 :3-d i h y d ro-2-o x a z 0 1 0 n e (McCoMMEan-i 
Scarborough), T., 60. 

C 19 Hi 3 0 2 BP 3 K etohydrindylmethyleneketobromohydrindcnc dibroiii- 
ide (Ruhemann and Levy), T., 555 ; P., 74. 

C lfl Hi 4 0 2 N 4 j)-Nitrobeuzylideneaminoazobenzcne (Pope and Willett',!. 
1259. 

C js Hj 6 0N 3 j?-Hydr oxybenzylideneaminoazobenzene (Pope and Willett , 
T., 1258. 

CigHisOaNj 2:4-Dihvdroxybenzylideucaniinoazobenzene (Pope ami 
Willett), T., 1259. 

c 19 h i; on. Substance, from l-//-tolyl-l:2:4-triaininonaphthaIene and uitiwl 
sulphate (Morgan and Micklbtrwait), T. ( 76. 

C 1!( H 3 70 s Bp Benzoyl derivative of l-bromo-2:2:3:3-tetramethyU/ify!’<^[0 ! 1,2,} 
pen tan-4-ol-5-one (Francis and Willson), T., 2242. 

C w H„0 4 N 4 6-Nitro-2-/3-naphtholazo-4-triniethylammonium-l benzo- 
quinone (+ H 2 0), and its chloride (Meldola and Hollely), T., 189. 

C^HaOiN Tr ia ce t y 1-a-a in i n o-o-a 1 d e h y d 0 p h e n y 1 g 1 u c 0 s id e, hydrobromiJe 
of (Irvine and Hynd), T., 51. 

C 19 Ho 4 0 2 N 2 a-Dimethylamino-7-phenoxybutyro-o-toluidide, and its sajt-: 
(Salway), T., 358. 

C ia H 24 0 4 N 4 C-Monomethylglueosazone (Irvine and Scott), T., 573. 

C ig H.260 8 N Triacetyl-a-aminobenzylglucoaide, hydrobromide ol (IrtiNE 
and Hynd), T., 51. 
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FORMULA INDEX. 


20 11-20 III 


C. 0 Group. 


Hyiiroxyquiuol-phthalein anhydride (Ghosh ami Watson), 
pi, eii ol j»Ht lia-lein, constitution of, and its allcali salts (Fort and 


P..270- 

,n o Ti-uamethyl <Hplienyl-2:5:2 :5 -tetiacarboxy late (Kenner and 
'-AmiiAMb T., 237 ; P., 10. 

" H 0 Mothylquercotin tetramethyl ether (Perkin), T., 1635 ; P., 253. 
'HO Uuereetagetin pentamethyl ether (Perkin), T., 213 ; P., 9 . 

(• u ‘n Diacetyl derivatives of a£-dihydroxy-a, 8 -di- 0 . and -n-toly lethanos 
‘ and Still), T., 1772 ; P., 262. 

2 : 2 '-dimeJhyldiphenyl- 5 : 5 '-dicarboxylate (Kenner and 


\V 11 HAM' 


T., 237; P., 10. 


: 2 '-dimethyldiphenyl-w</-diearboxylate (Kenner), T., 625; 

1 '.. 106 . 

• N N f-Diphenyloctamethylcnediamine, and its hydrochloride (Le 

km : , r. r 1121. 

20 III 


: H O.N( 2 : 4 : 2 ': 4 '-Te tra n i t r o*aa-d i n a pli t h y 1 (Rindl), T., 1917. 

' H OS Naphtiiathioxin, constitution of (Nolan and Smiles), T., 901; 

‘ t 161. 

Naphthathioxin (Nolan and Smiles), T., 347, 903 ; P., 53, 151. 

1 H O S /•'■"Naplitiiathioxin oxide (Nolan and Smiles), T., 910. 

H 0 -S Naphthathioxin dioxide (Nolan and Smiles), T., 908. 
vNajditliathioxiu dioxide (Nolan and Smiles), T., 912. 

.H; ,0 6 K 4 3:3'-Di nitrophthalyl benzidine (Cain, Coulthard, ami Micki.E- 
iiiwAiT', T., 2078. 

H .0.S 3-Naphthol sulphides, constitution of (Nolan and Smiles), P., 

,H, ; 0 3 K 4 3:3'- and 3;5 / -Dinitro-4:4' , -disucciniminodiphen.y 1 (Cain, 
thru haul, and Micklethwait), T., 2078. 

.H OM Dipheuylcarbamyl-o-, -?u-, and -p-nitrobenzsyRaldoximes 
’ ihiuDY and Dunn), T., 1617. 

■ H.ONo Diplienylcarbamylbenzsy7ialdoxime (Bkauy and Dunn), T., 

1'iltj. ’ 

H -0N; p-Methoxybcnzylideneaminoazobenzene (Pope and Willett), 
T., 1259. 

,N : v0 5 N-j Auhydrocotarnineisatin (Hope and Robinson), T., 376, 

■ H>0 5 V^ Vanadium oxybisbenzoylacctonate (Morgan and Moss), 

.HhON 0-Hydroxy-a0£-triphenylethylamiuc (McKenzie and Barrow), 

f., 1336. 

Anil-anilide from fl£-dimethylpropanetricarboxylic acid 
Thorpe and Wood), T., 1585. 

Aiiliydrocotarniuephenylacetonitrile (Hope and Robinson), T., 366. 

• Ho, 0 4 N Anhydrocotarniueacetoplienone, and its salts (Hope and 
Ih'bixsos), T., 369; P., 63. 

,lLQ.,N., 1 4-Diben zoyl-2- and -3-dimetbylpinerazines, absorption 

sj> lira of (Purvis), T., 2287. 

H-t-ON Tetrahydroquinolino-d- and -(M-methylenecamphors (Pope 
:» i*i Read), T., 1529. 1 

iwuuLaI)' 4 Z '?y drox y } ^ drilldai i 1 in< > -d-methyleneca m phor (Pope 
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20 IV— 21 III 


FORMULA INDEX. 


20 IV 

CLoH'OgNjCU (3:4:5:6-Tetlttcl.loro)i,litlialyl 3:3'- and . 

i dines (Cain, Coulthakii, and Muklethwait), T., 2079. 
C,,Hh, 0C1 2 S Dichloronaphthatliioxin (Koi.ax and Smiles), t., (jr,; 
CooHnOBr.^S Dibromonaphthatliioxin (Nolan and Smiles), T., 

Dib romo (ijonapli tl. athiox i ii (Nolan and Smiles), T., 349 ; I' , . 


Cj, Group. 

r,H n N, Cyaplienine, constitution of ( Mackenzie), P., 175. 

CaiHjsOj Ethyl 3:4-diphe»yl-A 3 : 4 -r;/r/<>peiitenone-2-oxalate (]| niF „ 1 
“ au.l Levy), T., 557. 

C 3I H 20 0 2 a/3- anil iry-Dihydroxy-aay-tn phenylpropanes, o]»ti <a i) v .. 
(McKenzie ami Martin), T., 113. 

C,iH.,- 0 4 Diethvl 3:54ibenzo-A 3:5 -i'ycMieptadiened:l-dioarbr, n .i . 

(Kenner), T., 621. • 

C11H22O7 Methylqucrcetin pentametbyl ether (Perkin), T,. 1^4. 
253. 

CojHooOg (lossy pet in lie xa methyl ether (Perkin), T., 653; 1\. ] 1 rj_ 
Qnercetagelin hexamethyl ether (Pkrkin), T., 214; P., 9. 

C,,H W N d-, and ne«-Bornylainino-<7-inethylenecainplior < pn|.j- 
ilEAD), T., 456. 

21 III 

C^HujON.., 1:3:4-Tri phenyl 2:3-dihy dro-2-glyoxaline, ami its j,ir ;ra tH \|, 
Combie and Scar no Ron: u), T., 60. 

Co,HisNdS 1 :3:4-Tri p he ny 1-2 :3-d i h y d ro-2-gly ox a 1 th ione (McC'osibie a); 
Scarborough), T., 62. 

CoiH^OoN Benzodesylamide (McKenzie nml Barrow), T., 1331. 
3:l:5-Tiit>henyl-2:3:4:5-tetialiydro-2-oxazolone (Crowthkii and H, 
Com die), T., 29. 

C.^H^ONr, l-Plienyl-2:3-d i methyl }*yrazol 011 e-4-azo-j3*naplitliyliiin3iie, 

and its hydrochloride (Morgan and Reilly), T., 814 ; P., 133. 

C^Hj^OoN 4:5-Diphenyl-3-j8-naphthyl-2:3:l:5-tetrahydro-2-oxazoloiH‘ 
(Crowthei; and McCombif,), T., 31. 

C^H jy 0 5 N Anliydrocotariiiuc-l:3-diketoliydrindeiie (Hope ami Ri»w: 
son), T., 37k 

1-P It e n y l-2:3*d i 111 e t li y 1 py r a z ol 0 11 e-4-a zob e 11 zo y 1 ace t on t 
(Morgan and Reilly), T., 1196. 

C..»]H.)|0N a-H y d rox y-j8-//<-t ol u id i 11 o-«£-d iph e ny 1 et I) ana (Ckowthek ai 
McCombie), T., 29. 

C-qH.^O N A11I1 vdrocolaruiueindcne, and its salts (Hope and Kodln'm.o 
T.,'375. 

C-iH. n 0 4 N Anhvdrocotarniiiu-l-hydrindonc (Hope nud Roiiinw’S'. J 
374. 

C.-iH^ChN.. Anliydrocotarnine-a-niethylindole (Hope and Rouixsos', 1- 
376. 

Methylanliydi’ocotariiinepheiiy lacetonitrile, and its picrate : H ope and 
Robinson),' T., 366. 

G. 1 H> i O i N Anhydromethvlcanadines, and their salts ( P yman), 1., S33; P.. 
125. 

Base, from Aeanadine melhohaluids (Jowett and Pyman), T., 299 
CAAN 7-Homoehelidoninc (-f V EtOH) (Jowett and Pyma> , T-, 

P., 26. 

CvjH^OjN^ oTj-Dianiliiioazelaie acid (Le Sueur), T., 1121. 
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FORMULA INDEX. 


21 III— 22 IV 


«^^R^S-& th,leneC1I " Ph ° rS ' « te “ d “ 

H -0 t N Kllir , 1 ajyanorbeniyliMbutane .^'-tiicail.oijlate (Thobpe 

■ jj (1 * U'OOI >). i.f 1504. 

U ON L fl -Camphylamino-rf- and -I-methylenecamphor (Pope and 

Krii", T. f 153. 

21 IV 

■ it ONNa licnzeneazocarlmnyUoumaranonenliBiiylliyiirazont' 

di-livalive (Mf.bkisus), T., 1858. 

■ H - 0 N S l-Phenyl-2:8-di methyl pyrazolone-4(-l')-azo-0-naplLtliyl* 

z.nn-ti'sulphonicacia (SIokoas and Keiliy), T., 1501. 

H . 0,NC1 2:3:4:2'-Tetrahydroxy.l".diraethyIaminotriphenylcarb- 

fi,„l an hydro-hydrochloride (Sex-Gdpta and Watson), P., 269 
H 0 NCI Tetrahydroherberine methochlorides., ami the constitution 
' o- auhvilnt liases derived from them (Pyman), T., 825 ; 1\ ]25. 

iii.l 6-l'aiiiidine methochlorides (JoWF.Tr and Pymas), T., 296; 

; H-.O.NI Tetrahydroberberina mothiodides, and the constitution of 
' .uihyimWs derived from them (rvaAS), T., 825; P., 125. 
a 1 -3-L'anadiiie mcthiodides (Jowett and Pyman), I’., 298’ P. 20. 


C 22 Group. 

:&£ Substance, from condensation of phenol and nunnhoroiiiaona (Sea- 
(iii’i'A and Dey), P., 155. 

: . H..,0 4 Hcnzoylpipitzol (Rkmfuy), T., 1081. 

,H.,Qo Methyl cluytinate (Power, Tutjn, and IIogersox), T., 12S4. 


AOO All 

H;,0,Sj Anhydride, from sultdmr chloride and silver a-uanhtlioate (Denham 
and \\ tiOTiHoU.SE), T., 1866. 

f.H.ANi 5.Naphthaleneazo-2:2'-di phenol (Bobertsos and Brady), T, 

:,H;_0.N., a8-I) ip hllialimino adipic acid (Stevhen and Wkizmaxx), T., 

: ; H,0N, hl-Diphenyl-l-o-, on- and -y).tolyl.2:3.dihvdro.2-glyo X alones, 
fun! tlu-ir pimtes (McComdie and Scakbokoi-gh), T., 6i. 

.JI.O.S 8-Xaphthol sulphide dimethyl ether (Kolas and 8mii.es), T., 

:..H ; ,N,S W-IliphenyU-o-, • and -yi-toly l-2:3-diliy d r o-2-gl y oxaltlii^ 
•mhs (.Mi.'Cuxibjr and Scarborough), T., 62. J ^ 

0f “JOrl (Heilbuu.v 

C " l mfl d ?( iphtl "‘ ,a * i *“ lli,iC acid (+211,0) (Stemien and Web- 

C “ i 8 n 25 Us 6ilm from tllc ««»» «f oitric acid on 

c’h > A 1 2* ^ianilinosebacic acid (Le Sueur), T., 1120. 

f,220l. irfl>0in ^^ ene ^ Cai ^ 0X ' J ^ c h y^razide (Brei>t ami Perkin), 

22 IV 

at its h vdroclilflif f iVr” 1 e ^ ^ P / £ a zoloae-4-diazonium dichrom- 

C'H.ftV ft ^ droc ' l,orKle {Morgan and Htaily), T., 812. 

dud’iis (itj, 1 , : c i Jj l * .J m 1 A? ' d 1 U1 e 1 *7 J,P y r a z o 1 0 n e ' i - d i a z 3 u i u m chloride, 

i micliloude (Morgan and Reilly), T., 812- P 133 
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23 II- 24 III 


FORMULA. INDEX. 


C,< Group. 

C h H,,Oj Phenylenedibenzos/uVopyran (Ruhemann and Levy!, t 
C,,H n N, 2:8-Diph enyl-2:3 dihy(Jro-l:3:4-na|ihthaisotrii2i UHi 'V.'sh... 
of, into its optically active components and preparation of its sail a !’ V Ut:,! 
Taylor), T., 1763; P., 269. ' ‘ -i 

CjjH 18 0 Anhydride of 0-l:l-dihydroxydinaphthylpropane S KS n, „ 
P., 382. ' "*• 

CjsH.,0. <!-$ 7 - and /-/35-Dihydroxy-aS diphenyl-0 beuzyl-n-l H1 , a , 
Kenzie and Martin), T., 116. 

CeaHj.Oa Phenylhydrazone of 2:3:4:2'-tetrametUoxybeiiz (1 ,,i 1( ,„ 
(Sex-Gucta and Watson), P. , 270. 

C 23 H 32 0,i Acetyl derivative from methylated cellulose (Dexiiam mj 
house), T., 1741. 

CttHuOl Acid, from oxidation of oleonone (Tctix and Nauxton), T., iMjt, 

23 III 

C ; ,Hi,OjN, Acetyl derivative of he iizeneazocarhoiiylcoumaranoiiepheav!. 

hydra zone (Merrimas), T., 1863. 

Cj.HiiOjN, o- and p-Tolueneazocarbonylcoumaranone./t-tolylhvdrj,. 

ones (Mekrimax), T., 1866. 

C iS H.iON s l-Phenyl-2:3-diinetliylp.vrazolone-4.azoethyl-S.naphthyl. 

amine, and its hydrochloride {Morgan and Reilly), T,, 1500. 

CjiHj.O.N a-Ethylcarbonato-B-anilin o- oS-diphenyl ethane (Crcwtkb. 
and AIcCombjf), T. , 29. 

C 22 H 2a 0 4 N 2 Brucine, salt of, with methyl totronic acid (Gilmouk), P. , ;V) 3 . 
C23H27O5N Ethyl a 11 hydrocotar 11 iwephenylacetate, aud iu salts Hui-F, 
and Robinson), T., 367. 

C> 3 H 3 0 O 2 N 2 5 -Diacetyldiphcnylhcptamethylenediamiuc (Lb .Srm: . T.. 
1126. 

C m H 50 O 7 N 3 a- A id in o in o r|> h i h eg 1 u c o s id e, and Us hydrochloridMliivisr.au.] 
IIynd) T., 55. 


C.. 4 Group. 

Cj.HhOj Substance, from oxidation of /3-l:l-dihydroxydinaphtliyliiropane Sts- 
Gupta), P., 3S2. 

C ,H ls 0, Substance, from oxidation of /M:l-dihydroxydinaidltliylpm[iaiiv iSrs- 
Guita), P., 382. 

C,,H la 0 3 Dihydroxy-derivative from substance, C 21 H 1B 0 4 (Sen-Gitt.:, P., 
382. 

*C 24 H !0 O Anhydride of l:l-dihydioxyniothylethyl-ao-din a ph tliv lmeth- 
ane (Sen-Gupta), P., 28. 

24 III 

CcHuOwNj Tctrairitro-4":4'"-dihyd roxybenzerythreile (Cain, Cert- 
thakd, and Micklethwait), T., 2084. 

C^HjsOeNs 3:3'- and 3:6' -DinitrodiphenyU-A'-bisazoplienols {Cais, 

Cuulthard, and Mick i. kth wait), T., 2079. 

C24H16O2N4 5:5'-Bisbenzeneazo-2:2'-diphenol ( + JH 2 0), aud its hjdiut.li or.ue 
(Robertson aud Brady), T. , 1-4S2 ; P., 248. , 

C.,jH„0 1 N 4 6:5'-Bis-p-hydroxybeuzeneazo-2:2'-diphenol (Robertson an 
Brady), T., 1484. . , 

C 2 4Hi b 0 4 S Diacetvl derivative of unstable 0-naphthol sulphide u 
Sm iles), T., 347. , 

C m H„0 2 N 4:5 Diphenyl-3-m- and -p-tolyl-2:3:4:5-tetrahydro . oxszo 

(Ckowthek and McCombie), T., 30. 
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FORMULA INDEX. 


24 111-26 IV 


qjj ill'droxy-aS-liplionyl-S-iiapUhyletliylaiiiine (McKeszie 

i c - i*j}jp l p»uv} > T., 1335. 

.i{y'iraxv-3-2-n aphthylamino-ofl-diphenylethane (Crowther ami 

* \\ •!',.« f:iK j . T., 30. 

K 0 K Substance, from oxidation of aconitine (Brady), T., 1821. 
yVH- 4-lliac ety ldi pheny loc tame thy lene diamine (Le Sueur), T., 

u OK a Anilinostearic acid, resolution of (Le Sueur), T.,21Q8 ; P.,306. 

pui. - ’ 


24 IV 

u n N,C1 4":4'"-r>ichIorotetranitrobenzerythremi (Gain-. Ooislth- 
* and JIicklethwait), T., 2080. 

»' nR.Br- 4":4"'-Dibromotctranitrobenzerythreiie (Cain Coin 
a:;*, and Micki.eiiiwait), T., 2082. 

it 0N.C1. 5:5’-Bis-o- mid •p-c!ilorobenzenea;io.2:2 / -diplmiol (Robekt- 

1 : , s -' ami liii.ADV), T , 1453. 

a.aN.Br.. 3:3'-Dibromo-5:5'.bi9berizeneazo.2:2'-<liplioool (Robeutsox 

‘ j-„i liiiAi.v, T. r 14S2. 


C 26 Group. 

,H-0 Anbydriile of y-M-ililiydroxydinaphthylpentane (Sex'-Gitta), 

’ F„ 5:->. 

- -mice, from methyl propyl ketone or diethyl ketone and a-naiihthol 

Sks'-Gi'I’TA), 1\, 30. 


25 III 

H-ON, ?):4-l>iphcnyl-l-3-naplitliyl-2:3-dihydro'2-gly oxalone, and its 
i i i.rc Mi CuMBIE and Soarboroi'oh), T., 62. 

•H OX Phenyl-0-naphthy Ibenzoylmcthyloarbamide {McCombie. 

Scab uoKor on), T., 61. 

-H 3 0-.N Anhydrocotarnineflnorene and its i.icrate (Hope and Robin- 
v-N;, T. , 375. 


C i8 Group. 

,-H O.N, 4":4"'.Dieyanotetranitrobenzerythrene (Caix, Cobtbabb 
an-! Mf- KLEiinvAii), T. } 2082. 

MX Phciianthraquinone-2:7-bisazo phenol (Mukek.iek and Wat- 

s** 1 . 1'., 269. 

.H.0,-,N 4 I)ibenzoyl-3:3'- and -3:5'-dinitTobenzidi»c$ (Cain, Covl- 
iiiAim. and Mkiklethwait), T., 2077. 

5:5M|is^-toIueneazo-2:2'-diphenol( !• (Robertson and 
I'K.UA i, 1,, 1482. 

hthyl aS-diphtlialiminoadipate (Stephen and Weizmanx), 
^ , 158{ Wim,thr,| " r#ll *” Ctr,C * rb#Ityl i* aCid 

26 IV 

6 \i ' 1 1 ro ' 4 "4 4 '"-a • tliiocyauobemzerxthrene (Caix, Com.- 

'i-o.i-, ami lliCKLRTinvAiT), T., 2083. ' 
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27 II— 3011! 


FORMULA INDEX. 


C s Group. 

CffHuO Substance, from be.nzophenone and a-naphthol (Sen-Gi u 
C.HA Kaempferin (+61I,,0) (Tuns), T., 2012; V., 27*.' *' 

0^0* Gossypetiu licxaethyl ether (Perkin), T., G54 ; j> j,. 
<)uercctagetin hexaethyl ether (Perkin), T., 214; 1\ 9 * J ‘ 


27 lit 

C^H.>>0N 4 Substance, and its hydrochloride from diazodeoxvlu-jizr, 1 
nesium phenyl bromide (Forster and Cardwell), T., 868 ; p 

G. 7 H.. 4 0 2 No 5-^>-Die tli y la in inoanil o-3:4-d i ph e n y l-A^-cydo peutei 
dione, and its platinichloride (Ruhemanx and Levy), T. 561 ^ 

C)'H.> 5 0 ft N Benzovlanhydrocotarnineacetophenone (Hoit », 1 
sos), T., 369. ‘ l: 

C.,-H.v,0,iN Bcnzovlanhydrocotanunephenylacelic acid (Hr, T . P 
inson), T., 365. 

C 27 H ;t7 0 7 I 3:5:7*Triet h ox y-2-myi-d ie tho xyphenyM-e thy l-l q. 
anhydrohydriodide (Watson and Sen), 349. 


C s Group. 

CogH.^O Substance, from aeetoplienone and a-naphthol (Sen-Ghta 1' s 

C.^H.ioOii Acetyl derivative of liydroxyquinolphthalein an li v V! : 
(Ghosh and Watson), P., 10. 

C.j S H;{ 2 0 8 Substance, from condensation of u>c/-dibromo-2:2'-diloly] and v 
ethyl ethanetetracarl>o.vylate (Kenner), T., 626. 

C^H-aN.. s-Di-1- and -2-iiaphtliyloctamethyleiiediamiiies, and 
chloride of the latter (Lk Sueur), T., 1122. 

28 III 

C,.,H 14 0,N 4 4:4'-Diph‘thaliinino-3:5 / -dinitrodiphenyl (Cain, ruri.rnn: 
and Mk.-ki.kthwait), T., 2078. 

C^RisOjN.j Cep h;e line, hydrochlorides from (Cauii and Pyman), P., 227 . 

28 IV 

C 2 ,H 12 0*N 4 C1 4 4:4'-Di (3:6-dichl or o)-phthalim in o-3:3'- and -^;f/-(l i nii r> .; 
phenyl (Cain, Cori/riiARD, and Mickletiiwait), T., 2079. 


C,,. Group. 

C.,H ; ,0 4 SnlisUn ccs, from oxidation of oleanone with chromic acid (Thin 
Naunton), T., 2058 ; P., 301. 

C-,H w 0 4 Oleanone (Tutin and Naunton), T., 2054; P., 301. 

Ipuranol, constitution of (Power and Salway), T., 399 ; 1’.. 63. 
C-.H .O,, Substance, from methylation of cellulose (Denham and Wooiukum 
T. , "l 7 39 ; 1\, 251. 

29 III 

C^Ho,0 2 N 4 Acetyl derivative of substance, from diazodeoxybenzoiii a 
magnesium phenyl bromide (Forster and Cardwell), T., 869. 
C a ,H ;y 0 4 N 2 Rubremetine, hydrochloride of (Carr and Pyxian), P., ‘-2/. 


C30 Group. 

C^OiNa aw'-Diphthalimin o-2:2 / -dimcthyldi phenyl (Kennel: - 
CjoHj-OcV Vanadium terbenzoylacctonate (Mokoan ami Mo-**), ^ • > - ' ‘ 
C |,H .0 4 No o0-Di-l- and -2-naphthylaminosebacic acids (Lk m e* k • 

fl22. ‘ 
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FORMULA INDEX. 


31 11-35 II 


C31 Group. 

. .. . \ I c n e d i-13-ii aphtha ajii/'i. py ra n {Ruiiemasx and Levy), T„ 

H.O 1 ■ ’ 

...y.llijilioujlacetylenedibciizojjiii-opytan (Ruiiemass and 

. -j' 

“» niii]»eiivl-2:S-dibensylideiie-A* : *-tfjFptope«tonona (Ru he Manx 
. iUvv.T..557. 

V( , 0 t vl derivatives of substances C^ll^O^ (Tutix and Nauntux), T., 

in 


H.-O 


* -aylolranoue (Totix and Navstos), T., 2055 ; P., 301. 


31 III 


is nN • 4 1 ) i ] di o n y 1-2 :5*d i-/>-nitrobe nzy lidene- A :lA -cydo pentenone 
;; j km anN and J-kyY), T., 558. 


31 IV 

H 0 NS' -r>ibenzeiiesulplionyldi[>honyllieptamell»yleneiliamino 
"is'shu » , T., 1126. 

C 9 > Group. 

u ON,- iukI 3:5'-l)initrodiphenyl-4:4'-bisa;co-j3-ii.i.phthols (Cain. 

| ni a i! I*, and Mick i.ethw ait), T., 2080. 

H..0S- Anhydride, from sulphur chloride aud silver palnntate (Denham 

■ ’i!.-nVo''i>il<'YsK\ T., 1866. 

32 IV 

H OiK-S.. -D i be. n zen esu 1 ph on yldiphenyloetamelhylene diamine 

I.i Sri:rK\ T., 1121. 


C 33 Group. 

H.O. T«-ira1icuzoyliuethylteti'itol (Gilmovb), P., 363. 

H.O.', l)iai t‘tyloleanoue (Trris and Nauston), T., 2055 ; P., 301. 
H.0,; f holusterol-d-glucoside (Salway), T., 1024; I\, 170. 
>it>'Si. iol-'/-glucoside (Salway), T., 1042 ; 170. 

H.O.. C'.vv]../-gUicosidc (Salway), T., 1027; P., 171. 


C 34 Group. 

I* i 11 ;» cone from 2;3:4:2 -tctrametlioxybenzophenone (Sen-Guita 
M id W A ISON), P.. 270. 

34 III 

,H.,Q„N. Substance, from l-^-tolyl-]:2:4-triaminonaphthalcne and nitrosvl 
K'.phau* (Mo 1:0 an and Micklethwait), T., 76. 

’ I -io" 1 ! 1 ' 1 an ^ •2-naplithylaminosebacatcs (Le Sueur), 

' pl$, A '-' 0,l ’ tinc > constitution of, and its chromate (Brady), T. , 1821 ; 

C 35 Group. 

S: t-p»pheiiyl-2:5-dicinnainylidcne A” ;1 -r//(7opentenone iKihe- 
>lAS -’ aud Levy), T., 558. ‘ 
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35 III 

C35H57O13N11 Gelatin, swelling of, with dilute acids (Procter} p 

C M Group. 

C ;{ fiH 7 o0 6 Myricy W-glucoside (Sai.way), T., 1027 ; 1\, 171 . 


C 3B Group. 

CaHaOn llydroxyqiiinol-bcnzciii (Ghosh and Watson), l 1 ,, io 


C 3! > Group. 

C wH 24 0 2 D i p h e n y 1 a cc t y 1 e h e <1 i-jB-n a p li t h a spin pyran ( Hr » v « , „ 
Levy), T., 560. *' ,ANS 

C 41 Group. 

CiiHfiiOio Tetra-aeetyleholesteroW-glneoside (Halway), T. lin-i 
Tetra-acetylsitosterol-rf-gl ucosidc (Sai/way), T., 1025. 

C 4 iH 7 iO 10 Tetra-acetylccryl-rf-glucoside (Salway), T., 102!). 


C 4 . Group. 

C t jH»i0 8 C a u I o s a 1 1 o f? c Li i li (Powek and Salway), T., 1»S ; P., ■>. 

42 III 

C 4 .H 41 0 4 Si. Dianli vdrot risilibenz vlsil icancdi jl (Romans ami K m , v 
P., 348. 

C 4 .H 4) 0 4 Sn; Dianhvdi oti-isdibenzvlstannancdiol (Smith ami Kirm. 
T., mi ; P., 280'. 

C, :t Group. 

C 4 .iH. :6 Oi 0 Tetrahen/.oyl kaempi’erol (TrriN), T., 2010. 

CjAuOot derivative from methylated cellulose (I)knham and \V- 

house), T., 1741. 

C^HtisOo Caulosapogenin monomcthyl ether (Power and Sai.w.vy , T., 2 1 

C 44 Group. 

C44HS/1O10 Tetra-acetyhnyr icyl-rf-glucoside (Sai.way), T., 1027. 


C 4 „ Group. 

c,h :I2 o, 5 Acctvl derivative of hydroxyquiuol-beii/.eiu (Ghosh and M aiwn 

I\, io. 

C^HvnO#, Diaeetylcaulosapogenin, and its sodium salt (Power and Salway 
T., 199. 

C 47 Group. 

C 4 7 H 52 N fi 1 : 2 : 3 -T r i s d i etli y 1 am i n 0 an i 1 o-4 :5-d i p li e ny 1- A 4i '-<u/?7<* pen ten e 
(Rlhemann and Levy), T., 561. 
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C« Group. 

unSi Trianhydrotetrakisdiphenylsilieancdiol [Kims; and 
r -> 3 ' 5 ' 

y *0 N Ferebrone, isolation and purification of (Larwortii), T., 1029 : F. , 

C so Group. 

H 0 ,1 Tetra bcnzoylhexadecyl-rf-glucoside (Salway), T., 1029. 

'hVI Tctra-acetyleaulosapogenin (Power, and Salway), T., 199. 

"u < il. stance, from oleanonc and dilute acetic acid (Turn and Naunton) 

P.,301. 

C 5 , Group. 

jj o y l derivative of substance C^H^O- (Tvnx and Xaunton), T., 


: P.. 301. 


C 54 Group. 


: J)ia cetyl derivative of substance C M I! 78 0 7 (Tu'ris and Naum-on), T., 

jj 0 - Caulosaponin ( + 4fI a O) (Power and Salway), T., 198 ; 1‘., 2. 

C 50 Group. 

■ 3 : 0, Oanlopliyllosapogcnin (Power and Salway), T., 207.; I'., •>. 

C 5S Group, 

:j Ir 0„ Canlophylloaapogenin dimethyl ether (Power and Salway), 
T.. 20k 

C«, Group. 

TvtrabcnzoylsitosteroUrf-glneoside (Salway), T., 1025. 

Con Group. 

Substance, from heating diacetyloleanol (Tv tin and N a un i on), T., 

’ ’jor.4. 

I'iiulopliyllosaponin (Power and Salway), T. , 201 ; P., 2. 

Cos Group. 

’.,.H ,.Q : Hexa-acctylcaulophyllosapogenin (Power and Salway), T., 

C ;o Group, 

Tmahcuzoylcaulosapogenin (Power and Salway), T., 200. 

C r , Group. 

IK'ciuanptylcaulosaponin (Power and Salway), T., 198. 


C S) Group, 

' tnr' " C(1 ' ^ lom ^ : 2 , ‘dibromodiphenyl aud sodium (Dobbie. Fox, and 

Cgo Group. 

lleca-acctylcaulophyllosaponin (Power and Salway), T,, 20i. 
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ERRATA. 

Voi, CIII. (Trans., 1913). 


l'ago 

153 

165 

611 


947 


Line 


27 for “ethyl di-^-tolnoyl-” rend “ ethyl di-p-nitrobeuzovb." 

X asterisk refers to footnote on p. 164. 

16-17 for “ whence [«]„ + 7 -21° and [MJ D + 22 9° " read 

"whence Md + 3-72° anil [J[]„ i ,, 
Fig. 

1 Ordinates: for “ 1-200” and “ 1-400” read “1*02” and j 
(upper curve should accordingly be much steeper). 

“CII ” “ CH Z ” 


in formula II for 





Line 





1565 

19 

for 

“ bromobenzene 

” read 

“ bronion&plithalene.” 

1571 

20 

,, 

" derived ” read 

“ derivative.” 

1582 

5 

7* \ 


“ ^H^lPl2^ a 3 

read “ 

^n^nOi 2 Ba g ,4H 2 0. 

1588 

1 

and 

26* J 


equation omit “ 

H- H,0. 

•* 



“C„H,C ” 


“C 6 H 5 ‘CH ” 

1613 

16* 

for 

read 

ii 




N-OH 


N-OH 

1624 

6 

j, 

“ tube to 100* ” 

„ “ 

tube with benzene to 100 c 

1852 

13 

,, 

“C 15 h 0 o 3 n 2 ” 

,, * 

‘ U, 5 H fl O s N 2 Na.” 

1928 

1 * 

,, 

“marked” 

„ “ 

masked.” 

2301 

2311 

2U 

29*/ 

.. 

“ Willadon ” 

T 1 

1 Willson.” 


* From bottom. 
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preparation of Hydrocarbons with Two Conjugated Double 
'■nkur-'S. Farbssfabrikeh vorji. Fkiedr. Bayer & Co. (D.lt.-P. 
“gi*f - When ay-glycols of the general form ih 
RRC(OH)-CHR.-CR(OH)-CHRR 

, tln-re I! H an alkyl group or hydrogen) are heated with agents that 
i n , v water, they furnish compounds of the general formula 

rrc:cr-cr:crr. 

Bmane-ny-diol when heated with 30% sulphuric acid at 170 — ISO J 
vitlik a 1" yield of erythrene ; with phosphoric acid at 300° the 
(y.j j, fin-., and with magnesium sulphate at 300 —400° about 50%, 
iiifet /J-imthylbntane-/JS-diol with potassium hydrogen sulphate at 

,;,i 1 7 (i gives rise to a 20% yield of isoprene. 

m -l)i<n!thilerylhrene, b. p. 74°, is obtained in 40% yield from 
■■-mci h vl peiitnne-jSS-d iol at 160 ' with aluminium chloride. 

F. M. C. 11. 

Diisebutenyl from Tribromoisobutane. Vl. Ktusstinski and 
K Kkivbrotko (/. Ituss. Phys. Chem. Woe., 1913,45,046 — 949).— The 
skud of magnesium on a/Jy-tribromoisobutane, CHjBr'CMeBr’OILBr 
■ viui.pare Pogorshelski, A., 1905, i, 315), in presence of ether and 
M'.umeut of the product obtained with water, yields, as principal 
product, fit- dimetliyI-A"-hexadiene, CH 2 )(JMe'CH s 'CfI,'CMo!CH 2 , 
It- 1 07512 , r;, 1 '4309 (compare Pogorshelski, A., 1899, i, 7(35). Treat- 
aeiit of the latter with hydrogen bromide yields tho /3c-dibromo-/?<- 
diniftbylhevane, CMe a BrOH.,'CH.,'C.Me.,Br, m. p. 68°. T. H. P. 

Preparation of Halogen Derivatives of the Paraffin Series. 
B.vdisciie Amur- & Soda-Fabkik (D.R.-P. 261077, 263716).— 
A satisfactory yield of chlorinated or brominated hydrocarbons is 
Cbt.iiued by mixing the parent hydrocarbons in a gaseous condition 
the vapour of the required halogen. Mixtures of chloro- and 
dici i loro-, ami of bromo- and dibromo-hexane were thus obtained ; 
(idoioi-sopentane furnished a/l-dicliloi-o-/l-inethylbutane, whilst chloro- 
wiitanc gave rise to a dichloropenlane, b. p, 130—150 ’. In the second 
P — ' it is shown that the halogenation can he effected by means of 
-dlcrit i-lectric discharge; thus n pontine furnishes a mixture of 
«- and • chlonipentane. |,' M. G. M. 

Auditioi, of Bromine to Chlorinated OleSnes. Waltheu Here 
: 1913, 46, 2383 — 2390. Compare this vol., 

reactions between bromine and di-, tri-, and tetra- 
>!i : !■ ^ been studied. Known quantities of the two 
^,V 01 ‘ without diluents, were sealed up in test-tubes of 

lube-. k©pt ft t 25° for different intervals, when the 

tie io ’en under potassium iodide and the unabsorbed bromine 
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titrated. By employing a large excess of hydrocarbon the te - ■ 
could be’ expressed in the form, 1/Hog a/(a- sc), where a is t] )t! j C - . 
concentration of bromine and x the amount absorbed after the tin) 

ctVJDiehloroethylene was found to absorb bromine nearly twit 
fast as the trans-modification. No constant values could be obiA * S 
in the case of trichloroethylene, but aaft trichloro-a^-dibi'omoelha)^ 1 ^ 
isolated as a pale yellow, pungent smelling liquid, b. p, 126' 85 ^ 
The influence oE diluents was studied in the case of tetrachlorcethyle^ 

•1. c/vT' 

The Action of Sodium Ethoxide on Tetranitrometkan 
A Caution. Alexander 1y. Macbeth (Ber., 1913, 46, 2537 ^- |r )V 
Chem. World, 1913, 2, 328). — The addition of sodium ethoxide 1 
tetranitromethane may give rise to serious explosions. 

In an experiment in which 30 grams of tetranitromethane 
being treated with an alcoholic solution of solium ethoxide the 
formation and separation of the sodium derivative of trluitro 
methane appeared to be proceeding in a normal manner w)^ . 
violent explosion occurred doing serious damage to the experiments 
and to the laboratory. D j? p 

Mechanism of the Reactions between Alcohols and Mineral 
Acids. Oxonium Compounds of Hydrogen Haloids, Alexei 
E. Fayorski ( J . ]/r, Chem,, 1913, fii], 88, 480—495, Coin- -ire 
McIntosh, T., 1904, 85, 919 ; 1905, 87 : 784 ; A., 1905, i, 254. «;;; ; 
1906, i, 481, and Mokievski, A., 1899, i, 729).— DiisopropyUtuhiiioSj 
ethylferL-butylcarbinol, and tsopropyiterf.-butylcarbinol (this vol., j, );>, 
readily form with hydrogen haloids, crystalline oxonium sails of the 
following types ; 

(I) po<l (II.) ^>o/ U1 \o4 

The compounds of the second type are the more stable, and an- 
obtained by the action of the hydrogen haloid on the alcohols at (>• 
or the ordinary temperature; at lower temperatures compounds of the 
first type are produced. The oxouium compounds derived from 
glycols (Mokievski, loc. cit.) and diethyleue ether are formulated a? 
follows : 

GH,'0<H GI1.-OH-C1L 

I ’Kg I I I 

ch 2 *o<“ ch^ox-ch, 

The author considers that the intermediate formation of oxomaia 
compounds of this kind must be taken into account in explaining tte 
mechanism of all reactioiis in which alcohol and mineral acids 
simultaneously take part, and illustrates his views by reference to tw 
formation of ethers and hydrocarbons by the action* of acids on 
alcohols, and the transformation of glycols into ketones and aldeli}^ 
under the influence of acids. , , 

[With Anna I. Umx'OVA.] — T he compounds of ditsopropykarbino* 
with hydrogen iodide and hvdrogen bromide, 2C-H l5 , tlid, 
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, I0 n , colourless crystals, m. p. 77 — -78° and 68 — 69° respcc- 
^ V by passing the hydrogen haloids into the csrbinol at the 
‘'ij.'in- temperature; the corresponding hydrochloride is very 



.ij-l-’a": '2t :_ir,.*OH,HCl. 

J : \Vith Ek’sst Fbitzmam.] — The compounds of isopropylierf.-butyl- 
binol with hydrogen iodide, 2C S H 17 ‘0H,1II, and hydrogen bromide, 
v H Oil HBr, have m. p. 78 — 80° and 77 — 78° respectively. 

- Ls i: ’ ' F. B. 


Xhe Spacial Arrangement of the Hydroxyl Groups of 
Polyhydroxy-compounds. The Configuration of the Satu- 
rated Glycols and of a- and fi Dextrose. Jacob Boeseken 
;,v 1913, 46, 2612 — 2627). — The influence of hydroxy-compounds 
oi" the conductivity of boric acid solutions is set forth iu a series of 
expeiiuipnts, most of which have already boon described (this vol., ii, 
ij- . j 742 ), The main conclusion arrived at by the author, that 
rsaliatinn of the conductivity is caused by those compounds in 
»l, ith two hydroxyl groups attached to neighbouring carbon atoms 
arr also iu the same plane, thus permitting the formation of ring 
touilimiuiuns with the boric acid, is further exemplified and extended 
... ,) 1C determination of the configuration of saturated glycols and of 
a a trl A-dextrose. Saturated glycols have no positive influence, and 
therefore the hydroxyl groups are arranged on opposite sides of the 
ui'dibouiiug carbon atoms. Alcohols with more than two hydroxyl 
ftonps nro likely to have some pair or other in the favourable position, 
and glvceiol, erythritol, /3-nitro-ayS-trihydroxyisobutane, pentuery- 
tlmol, mannitol, dulcitol, and sorbitol have positive influences in 
urn-asiug degrees. 

. 1 - nud /3-.Methy)glucosides, sucrose, and raflinose have no pair of 
imlioxyl groups iu the favourable position, and have only a minimal, 
iieinlive influence on boric acid. a-Dextrose lias a greater influence 
1 1 a n ,3-dextrose, and the sugars are therefore represented by the 
formulas I. and 11 . respectively, a-dextrose possessing one pair of 
neighbouring hydroxyl groups on the same side of tiie plane of the 
ling. 

IHC-OH 

on-cn 

CH 

(L) HC-OH 

- . . OH-CH 

OlI-UH 

1 he gradual fall in the conductivity of a-dextrose-boric acid and the 
in conductivity of /3-dextrose-boric acid coincide with the muta- 
w-dtion, and the constants for the mutarotation and the alteration in 


H.C-OH 
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conductivity are equal. If the mutarotation were accompani^ 
the opening of the ring, a chain of five labile hydroxyl g ro ' 
would be formed, and the conductivity of the boric acid solution i, os u 
be increased. The fact that, this does not happen supports E. j 
Armstrong’s view that mutarotation takes place without disturbing 
the y-oxide ring (T., 1903, 83, 1305). J. 0. iy. 

Conversion of Cellulose into Dextrose. Hermann Ost , ]> if 
1913, 46, 2995— 2998).— In reply to the interpretation placed bj 
Willst jitter and Zechmeister (this vol., i, 955) on the optical activity 
of the dextrose obtained by Ost and Wilkening (A., 1910, i, 364) from 
the hydrolysis of starch by sulphuric acid, the author maintains tbit 
the other experiments of the latter investigators supply final evidence 
that the yield of dextrose was in reality over 90% of the starch used, 
and attributes the low optical activity to the well known considerable 
effect of the presence of traces of impurity. D. F, T. 


Electrical Conductivity of Some Platinum Compounds of 
Organic Disulphides. Leo A. 1 schuoaev and A. Kouuissiu 
(Zeilsch. anorg. Chem., 1913, 83, 8— 26).— In order to avoid tb e 
complications introduced by water, the author has examined tbe 
conductivity of a large number of complex compounds in methyl 
alcohol. It is found that compounds of the type [PtS"Cl,], where S' 
is a dithioetber, are non-conducting, but that further addition of 
disulphide causes a rapid increase of conductivity. An equilibrium 
occurs : [PtS"CI»] + S” — [Pt2S"]Cl s , the latter compound then 
becoming ionised. 

The compounds of ethylene-dithioglycol ethers have boon compared 
with those from propylene-dithioglycol ethers. Tbe platinum chloride 
compound of the diethyl ether, [PtCl 2 .C,H a (8Kt),l, crystallises in needles, 
m p. 135°, and the di-n-propyl ether compound has m. p. 133" It 
has not been found possible to prepare sufficiently pure compounds 
from aa- and ae-dithioglycol ethers, but the conductivity of mired 
solutions of these sulphides with stable a/3-compounds has been 
determined. The oa-dithio-ethers have the least tendency to form 

complexes. . 

The conclusions are in accordance with Werner s co-ordination 

theory. G H ' D 


Compounds of Platinous Nitrite -with Organic Dithio-ethers, 
litso A. Tscbucaev and Witalils G. Chlopis {Zeitseh. anorg. 0 'to, 
1913, 82, 401—119. Compare A., 1910, i, 354; 1912, i, 70).-u« 
the ’halogen compounds, platinous nitrite readily forms isoment 
compounds with dithio-cthers. The bimolecular compound is then > 
product, and is more stable than in the case of the halogen compound 
so that the conversion into tho unimolecular form takes place m i 
less readily. The latter modifications are most readily obtame 
the chlorides and soluble nitrites. . ,j 

Diethyl ethylene dithioetber and platinous nitrite form a i f" . 
[Pt2C 2 H 4 (SKt).,]Pt(N0 2 ) 4 , m. p. 1TO-170^ w.th Ke^ 

chloride to form the yellow compound [Pt4Mii s JrttJ-' u 2 ,r 
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ni l is alto obtained from the bimolecnlar chloride and sodium 
The unimoleeular compound; 0. 2 H 4 (SEt) 2 ,Pt(N0 2 ) 2 , has m. p. 
|,m and does not react with Reiser's chloride. Excess of the 
'.'her together with potassium platinonitrite, concert it into the 

Vmoletuliir modification. . 

hirnctbyl ethyleno dithioether and platinous nitrite yield the 
^olecuhr compound, [Pt2C s H,(SMe) 2 |Pt(N0 2 ) 4 , in. p. 214-5— 215°, 
'eh i- slowly converted, even in the cold, into the umrnoleeular 
pound, m. p. 210-5 — 211°, by an excess of the ether. 

The dipi opyl dithioether also yields two compounds, m. p. 184’5 — 185“ 

0 1 T‘)-5° respectively, and the compounds from the di-n-butyl 

tliioethcr have m. p. 181 -181-5° and 172 — 172-5° respectively. 

Pit-tin 1 propylene dithioether yields a compound with m. p. 
,, i constitution of which is uncertain. 

Pie’ byl /S-hydroxypropylene ay-dithioethcr yields a sparingly soluble 
ill. p. 182 — 182'5° (decomp.), and probably bimolecnlar. 
Dimethyl sulphide yields only a unimoleeular compound with 
l.latiuons nitrite, all attempts to prepare a bimolecnlar modification 


mi 1 


hiving failed. 


C. H. D. 


Complex Compounds of Organic Sulphides with Quadri- 
valent Platinum. Leo A. Tsctugaev and J. Benevolenski 
(Ztilsch. anorg. Chem., 1913, 82, 420 — 425). — Isomerism has not 
hitherto been observed in compounds of quadrivalent platinum with 
organic sulphides. It is now found that compounds with two complex 
ions are obtained from hydrogen platinichloride and sulphides, but 
that their composition does not correspond with the expected formulie 
Methyl sulphide and platinic chloride yield a precipitate with the 
empirical composition Pt,2Me 2 SCI.„ which at 110 — 115° suddenly 
changes from red to yellow, yielding a mixture of two substances, 
which may be separated by means of chloroform. The less soluble 
compound, PtO! 4 ,2Me 2 S, darkens from 150°, whilst the other, 
PtCL,2.Me 2 S, 

1. 1 in. p. 157°. The original compound is thus [Pt,4Me. 2 S]PtCl r . A 
siinilar compound is obtained from diethyl ethvlcuc dithioether. 

C. H. D. 


Formic Acid as a Solvent. Ossian Asciian (Chem. Zeit., 1913, 
37,1117 — 1118). — The solubilities of a number of inorganic salts 
and organic compounds in 95% formic acid are given. A wide range 
ot metallic salts is found to dissolve in this acid, but not so freely 
a? in water. Easily reduced salts are liable to decomposition, but, 
whereas iodine is liberated from sodium iodide in the cold, potassium 
iodide is stable. The acid decomposes piuene nitrosochloride and the 
wits of weak organic acids, and esterifies certain alcohols, such as 
tarneol. With these exceptions, it is a useful solvent for many 
organic compounds, including in addition to bromo-carboxylic acida, 
or which it has already received frequent application, polycyclic 
ijdrocarbons, terephthalic acid, uric acid, indigotin, and alizarin. 
ne acid is easily volatilised on the water-bath, and deposits large 
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crystals of many substances, os, for example, suberic acid, citij c ac , ;j 
a-bromocamphor, a-nitronaphthalene, and m-dinitrobenzene. It j s ^ 
cheaper than glacial acetic acid, and usually exhibits a great*, 
difference of solvent power between the hot and cold liquid, and, ;! 
spite of its blistering effect, it is deserving of more extensi vc 
application. «f. C. W, 

Displacement of Acetic Acid from Solutions of its g a n 
by Carbon Dioxide Under High Pressure. Vladimir X. i,, At| ^ 
U. Rust. Rhys. Chew. Roe., 1913, 45, 992—991. Compare Jmm.. 
and Verchovski, A., 1909, ii, 564; 1911, ii, 716).— The author has 
investigated the action of carbon dioxide under a pief Sure 
50 atmospheres on aqueous solutions of various acetates, both at the 
ordinary temperature and at 90°. With 1 2/,:) calcium acetate solution, 
crystalline calcium carbonate was precipitated in some cases, but C(J j 
in others ; in one instance, 1 gram of tho carbonate was obtained from 
50 c.c. of the acetate solution after seven days at 90°. In a similar 
manner barium acetate yields the carbonate, and copper acetate the 
basic carbonate, CuC0 3 ,Cu(OH),,H s O, but no precipitate was obtained 
from nickel acetate, even after several months. T. H. P, 

The Action of Acetic Anhydride on Ferric and Chromic 
Nitrates. Rudolf F. Wfunland and Hans Reihi.f.n (Zeitsch. anorj, 
Chem., 1913, 82, 420— 430).— The compounds described by Spiith (A., 
1912, i, 408) as normal ferric and chromic acetates are really acetates 
of I lie trifen i-(eliromi)hcxa acetatc-base, and the method of piepara- 
tion has no advantage over those usually adopted. Both compounds 
yield the characteristic platiniclilorides. C. H, I), 

Production of Hydrocarbons from a Solution of Sodium 
Stearate by Electrolysis. H. T. F. R norms (Chem. Fetes, 1913. 
108, 201).— The production of hydrocarbons by the electroly-is if 
aqueous solutions of the salts of aliphatic acids increases in difficult; 
with increasing molecular weight of the acid, probably owing to the 
partial bydrolvsis which occurs when the salts are dissolved in water. 
By employing a small current, however, the author has succeeded it 
electrolysing an aqueous solution of sodium stearate which had beet 
acidified with acetic acid, and has obtained a hydrocarbon very similar 
in physical properties to paraffin wax. The substance could or.lt be 
detected after the solutions had been preserved for some time, and 
could not be identified owing to the small yield. H - "■ 

Oxidising Action of Potassium Permanganate in an 
Alkaline Medium on Normal, Saturated Fatty Acids, hvc.mi 
S Pbshkvalski (J. Russ. Rhys. Chem. Soe., 1913, 45, S3 o, 
J. pr. Chem., 1913, fii], 88, 495-501. Compare A, 19U. 

The action of faintly alkaline potassiumpermanganate solutm 
various acids of the aliphatic series has been investigated. 

With 1% permanganate solution, n-heptoic acid gives ( J 
butyric, and propionic acids ; (2) a ketonic acid, probably 
CH,-[CH,] 4 -C0-C0 2 H, 
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5). _;i2° ; (3) a dibasic dihydroxy-acid, C 5 H s (0H) 2 (C0 2 H) 2 , and (4) 
,,'ntaric, succinic, and oxalic acids. TJnder similar conditions, 
V vxiVc acid yields glutaric acid, in addition to the acids already 
J '"- itione l ( loc . cit.). ra-Valeric acid gives butyric, propionic, oxalic, 
^l" viictinic acids. At either 37 — 38° or 100°, n- butyric acid yields 
* E \j c and propionic acids, whilst if 5% permanganate is used, 
' r,Ii'oxv butyric and isomalic acids are also formed. Propionic acid 
c . u 'bon dioxide and oxalic acid, and if the oxidation is carried 
^in a solution containing 5% of alkaline hydroxide, hydroxy propionic 
acid. 

The results obtained show that the difficulty of oxidising normal 
f. rt v acids increases with the shortness of the carbon-atom chain 
Vmipare Margulies, A., 1894-, i, 491), and that the products obtained 
v .jv with the conditions of oxidation. In every case oxidation takes 
niice at two points of the carbon-atom chain: (1) at the carbon atom 
Vincent to the carboxyl group, the next lower fatty acid being formed, 
H (2: at the carbon atom next to the mothyl group. 

Since the dibasic acids obtained never contained the same numbers of 
^il.m atoms as the original acids, but always one less, the methyl 
- oup must undergo oxidation to carboxyl and then to carbon dioxide. 

" oxidation of two carbou atoms simultaneously in one molecule 
(1 ; an arid may take place is shown by tho formation of a dihydroxy- 
liicarbpxylic :^cid from n-heptoic acid. As intermediate products of 
oxidations, hydroxy- and keto-acids are formed. 

In view of the ready oxidisability of the methyl group, which is 
a«i! icent to a partly oxidised carbon atom, the possibility of the 
i.-rmation of acetic acid in these oxidations seems doubtful. 

With u - butyric acid, oxidation is accompanied by isomerisation of 
normal propyl group to the iso-group. T. H. P. 


Lignoceric Acid. IIans Meyer, Leo Prod, and Walther Soyka 
i.l/e/fwf'-A., 1913, 34, 1113 — 1142). — Lignoceric acid is shown to occur 
in the “solid paraffin ” fraction of tar distilled from Bohemian lignite. 
With a view to ascertaining whether lignoceric acid, C. 24 H 4S 0. 2 , has the 
notmal structure it has been degraded to U 22 H 44 0 2 (A., ly 04, i, 548 ; 
1 i, 105, 736), and attempts have also been made to synthesise 
i! from normal behenic acid, 0 22 H 44 0. 2 . The degradation product 
i* not identical with bchenic acid, and the synthetic product is 
not lignoi eric acid, so that the latter cannot be the normal 24 
c.uborj saturated fatty acid. 

hignocenc acid, C 24 H 48 0 2 , m. p. 80 — 80'5°, prepared from ground- 
lint oil, on treatment with bromine in presence of amorphous phos- 
phorus yields a-bromolignoceric acid, m. p. 68T)°, which crystallises in 
c-.ilonrless rhombohedra and on treatment with sodium ethoxide in 


i hy alcohol furnishes with some difficulty a-sthojcyliynuceric acid , m. p. 
'm— o’ 2 ■, crystallising in slender, colourless needles. Methyl a-brotno- 
'■<'jnocemU y m. p. 46 — 47°, forms small, colourless crystals. The bromo- 
" ' !C ' n I’oiled with potassium iodide in alcohol yields a -iodolignoceric 
u ’} P* <4 J , which forms small, colourless prisms from a mixture 
petroleum and acetic acid, and when treated with potassium 
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hydroxide furnishes a mixture of o.-hydroxylignoceric acid ( m . , j!f 
small crystals) with the vnsatvrated acid, C S4 H 46 0 2 , m. p. 3; '. v ; - 
forms a crystalline mass. The latter acid on oxidation with per m j r “ 
ganate yields oxalic acid and itobehenic and, C 22 H 44 0 2 , m, p, 73 . 
latter crystallises in glancing pearly leaflets, and furnishes a rnally 
ester, m. p. 54°, as colourless leaflets, and a crystalline ,73 , 
salt, m. p. 210° fdecomp.). Melting-point curves for mixtures (Ua 
behenic and fsobehenic acids, and (2) of the methyl esters of the :_v 
acids are given. 

Behenic acid, m. p. 82—84°, was prepared by the catalytic r eduction 
of erucic acid, and converted successively into the chloride (leaflet: 
m. p. 73—75°) ; methyl ester, m. p. 55°; amide, m. p. 11 1°, and th' 
latter reduced to dorosyl alcohol by means of sodium in amyl alcohol 
and this was converted into docosyl iodide, m. p. 46°. Xhe Utter 
was condensed with ethyl malonate to ilocosylmabnic acid, and tb ; - 
lieated until carbon dioxide was no longer evolved when it yielded 1 
tetracosanie acid, C„ 4 H JS 0 2 , m. p. 85-5—86°, crystallising in p ([lr j f 
leaflets, and furnishing a methyl ester (m. p. 59 5 — 60', glantiij, 
scales), a crystalline lithium salt, and an «- fro mo -derivative, m. p. 733 
the methyl ester of which has m. p. 57”, and crystallises in glaneimr 
leaflets. Melting-point curves and tables for mixtures (1) 0 f 
synthetic tetracosanie acid and lignocerie acid, and (2) of the ruethrl 
esters of these two acids are given. 

In the synthesis of the tetracosanie acid the principal product is a 
ketone, C 4 .H;, 4 0, which was not further- characterised. 

The synthetic method described was also used in preparing arachidic 
acid, m. p. 77°, from octadecyl iodide (compare Baczewski, A,, 1897, i, 
li). Melting-point curves for mixtures of lignocerie acid with (a 
arachidic acid, (b) stearic acid, and (c) palmitic acid are given. 

T. A. 11. 

Montanic Acid. 1 1 a ns Mkyjsk and Leo Biton (Monoid., 191:1. 
34, 1143 — 1157. Compare Kasterfield and Taylor, T., 191], 99, 
2302). — Montanic acid lias been exhaustively examined and purilitd la- 
methods described in detail in the original, and shown to have the 
formula, C„ 8 H , 8 0.„ first suggested by Ryan and Dillon (A,, 1909, 
i, G29). A number of its derivatives are described. 

Montanic: acid melts at 85° and crystallises from acetic acid in small, 
pearly leaflets. The chloride, m, p. 67-5—68-5°, forms masses of leaf; 
crystals and is readily soluble in benzene, or petroleum. The (mult, 
m. p. 112°, separates from alcohol as a crystalline powder. a-JJrnm- 
montanic acid, m. p. 77°, foims colourless scales from a mixture of 
acetic acid and light petroleum; with sodium ethoxide in alcohol, 
it yields a -elhoxymmilanic acid, m. p. 71 — 72°, crystallising from acetic 
acid in colourless scales, and with ethyl alcohol in presence of mineral 
acids, ethyl bromomontanate, m. p. 62—63°, which forms colourless 
leaflets from alcohol. Attempts to eliminate hydrogen bromide an 
form the corresponding unsaturated acid were successful. 1. A. T . 

Ground-nut (Earth-nut) Oil. Hass Meyer and Robert baa. 
(MmmUh, 1913, 34, 1195— 1268).— The numerous researches nlreaav 



ORGANIC CHEMISTRY. 


i. 1153 


.mini'll'] on the composition of ground-nut oil render it probable that 
roowif' glycerides of aracludic, hgnoceric, oleic and li D oleic acids, 
It! leave doubtful the presence of glycerides of palmitic, stearic, and 
, | .'I.: acids. The authors confirm the occurrence in the oil of 
the four first-named acids and also of palmitic acid, 
pi till V Here unable to find any evidence of stearic or hypogaeic 
;^i in the fatty acids prepared from the oil (compare Franz, Dm., 
iy-u.-beu, 1910). The supposed stearic acid obtained by Hehner and 
Mi'clitli’s method (A., 1897, ii, 289) lowers the melting point of 
ceitic acid au(I in reality consists of a mixture of arachidic and 
Pgnoceric acids. No trace of dihydroxypalinitio acid could-bo found in 
,he Oiidilion products from the unsaturated fatty acids of ground-nut 
.,jl =ci that liypogaeic acid cannot be a constituent of these acids. 
•]- : ,i,les and curves of the melting points of mixtures of arachidic acid 
nit)! i,i ) stearic acid and (b) palmitic acid are given in the original. 

T. A. H. 


Candelilla Wax, IIans JIeyeu and Walther Soyka ( Uomtsh ., 
MS. 34, 1159—1172. Compare Olsson-Seffer, Bull. Imp. hut., 1909, 
7 411 ; Haro and Bjerregard, J. Ind. ting. Chem., 1910, 2, 203; 

I Viler, m, p. 154; Sunders, B., 1911, 27, 250, and Anal. hut. 
.X.ic..W. Ilex., 1005, 7, +98, and Nioderstadt, Chem. Zeit, 1911, 35, 

I I SO I, — Candelilla wax on extraction with hot alcohol yields 18 to 20% 

fi soluble soft resin, which gives the Liebermann-Storch reaction. Tiie 
portion of the resin-fiee wax soluble in hot alcohol, but insoluble in 
the cold, consists principally of dotriacontane, not hentriacontane as 
Sanders (lac. tit.) supposed, which was isolated by extraction with 
ether and amounted to 7+ to 76% of the crude wax. The remaining 
constituent not removed by ether is a lactone, m. p. 88°, 

which forms a colourless, crystalline mass, is neuti al in reaction, but 
yields a potassium salt when boiled with potassium hydroxide in 
alcohol, and is partly esterified when treated with methyl alcohol and 
-’.ilplmric acid. This substance appears to be that which Sanders mis- 
uofe for myricyl alcohol {loo. tit.), and which Fraps and Rather 
J. hid. Lug. Chem,, 1910, 2, +5+) described as a hydrocarbon. Tt is 
|«liaps identical with Darmstiidter and l.ifschutz’s lanoccrie acid 
■actone (A., 1S96, i, 522). 

fiie authors doubt whether the hydrocarbon frequently found in 
>lauts and described as hentriacontane really consists of tho latter. 

T. A. 11. 


Water of Crystallisation of the Calcium Salt of Lauronolic 
!' 1IAKIE9 & Burke (J. Amer. Chem. Soe., 1913, 35, 
i Me).— Although the rapid evaporation of a solution of calcium 

‘ . i °V* ™ ter - bath « ives surface crystals containing 

,f|. finitely 3H O (Noyes and Burke, A., 1912, i, 159), yet under 
renditions of Bredt’s method with slower evaporation (A., 1911, 

coni', in iP fuA Wh ‘° h sa P arate in tins case under the liquid, 
Um eiac % 211.0, as stated by Bredt. D. F. T. 


Preparation of Di-iodotariric Acid. 

[ h.-P. 261211. Compare A. 


F. Itori’M ann- 1 .a Roche 
i 1 81) 2, 470). — Di'iodo- 
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tariric acid, colourless needles, m. p. 48 5°, containing 47-o; , r ,f 
and of therapeutic value, is obtained when a boiling aqueous solution 
of tariric acid containing sodium hydroxide is slowly treated n-jty ,, 
parts of a mixture of iodine (100 parts), potassium iodide (Hifj r , aUs ( 
and water (740 parts); the product is separated by the addition 0 j 
dilute sulphuric acid. '' 0. M. 


The Ability 


of Alcoholic Hydroxyl Groups 


to 


Pone 


Complexes. II. Gexnaro Calcagni (MU R. Accad. jjj 

(vl, 22, ii, 157 — 162. Compare A., 1910, i, 811 ; Weinland and 
A 1912 I 854) — The basic glycdllate of a hexaglycollatolriferri-fo, 
fFe.(0H) s (C0.-CII,-0n) fl ]-C0 2 -CH 3 -0H(Fe0II)„ prepared by 
tional precipitation of an alcoholic solution with ether, is an 0 r M ., t 
vellow amorphous substance which is hygroscopic and readilyhydroly,)?. 
The basic nitrate, [Fc 3 (OH) 2 (CO. 2 "CH 2 -OH)„]NO s 'Fe(0II) 3 , is similar in 
nrnnerties The basic lactate of a hexahdatotnjem-base,, 

1 Ve.;(OH),(CO,-CHMe-OIl) 6 ]CO s -CIlMe-OH-Fe(OH) 3 ,4K,0, 

is an orange-yellow; hygroscopic substance which is readily hydroly 5( ,|. 

When solutions of chrome alum and sodium benzoate are misel, 
dromons benzoate, Cr(CO.,Ph) 2 ,H s O, is precipitated. Ferrous sAkiM, 
Fe(C0. 2 -C H,'OH) 2 , is a reddish-violet, amorphous substance. Chmw, 
salicylate was also prepared. 1! - V, 8. 

Complex Oxalic Derivatives of Iridium. Alexis Dirron 
/Ann Chim I'lm/S., 1913, [viiil, 30, 169—240). — A detailed, connected 
account of work already published (Abstr., 1909, i 762-76:1 ; 1910. 
i 341' 1011 i 519; 1912, ii, 849). Apart from slight; modifications 
of some of the’ views expressed already, the following new results are 
now recorded Thallous iridottirachloro-oxalate, Tl,IrCl 4 C.,0 4 , forms 
maroon-coloured, microscopic, hexagonal lamell*, which are pleoclnoic 
and faintly birefringent. Argentous iritiolelrachlorooxahk resenudes 
the thallous salt, but only assumes a crystalline texture after prolonged 
contact with water. T. A.ll. 

Electrolytic Reduction of Aldehydes. Wilhelm Screws (ft r, 
10 10 46 °564— °574).— An extension of the earlier investigation 
(Taf'el and Schepss, A., 1911, i, 784) in which it was demommtfd 
that by electrolytic reduction the aldehyde group in anisildehidcm 
he directly corn-cited into the methyl group. The reduction of 
aldehydes was effected in a mixture of alcohol and sulphuric acid. 

Propaldcliyde undergoes reduction to propane less readily than to 
acetone, and it was found that cathodes of lead or cadmium are nd 
more effective than a mercury cathode. No formation o *»y J ( 
lead or mercury compounds analogous to those observed m the ictaua 

of acetone could be detected. ; 

Reduction of bepUldehyde yielded n-heptane, and again the . • 

proceeds less easily than with methyl imamyl ketone Cafel, A., ^ 

i 766). Benzaldehyde (compare Kauffmaim, A., IS ’ ’ ]lict 

T 1907, 91, 755) at a cadmium cathode gave as Mrowi t 
a small quantity of toluene; no benzene could be detected <«1« 
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. ; :J , • ) , p-Hydroxybenzaldehyde could be reduced to yt-cresol ; 

, i|, ... and jii-hydroxybeozaldebyde appeared to undergo 

“.i Kticn only as far as the corresponding alcohols, and in attempts to 
: ’ i' 1 former more energetically much resinilication occurred. 
Vioioiaicrhualdeliyde gave o : 4-dihydroxytoluene, whilst vanillin 
the corresponding ether, 4-hydroxy-3-methoxytoluene. The 
rinienfs in the latter case were conducted with cadmium electrodes 
'^fthe result is somewhat at variance with that of Law ( loc . cit.). 
'i[ , rolM l underwent reduction to hydropiperoin and mtihylemdioxy- 
U,' , an aromatic oil, b. p. SI — 83°/U mm., 197 — 198° (corr .)/ 

%lOmw->l>w l' 1353 * <1’83165. 

' ^YVhen reduced in solution in the usual mixture of alcohol and 
•jtaimric acid, p-dimethylaminobenzaldehyde was converted into the 
' ‘ r ; c .|i t , ruling alcohol, which immediately condensed with the alcohol 
i ( | ie s0 |vent. ; the product was therefore •p-di-nuttkylaminobmzyl ethyl 
r'i.r, XMej'CsHj’CHj'OEt, a liquid of characteristic amine odour, 
p ’ 26 O — 271 c /747 mm. ; methiodide, m. p. 141-5— 143°. Reduction 
oi the aldehyde in alcohol-free diluted sulphuric acid gave as chief 
product ji-dimetliylamiuobenayl alcohol, as a viscous oil, b. p. 
j;j— lid id nun. (compare Rousset, A., 1895, i, 176). 

In the above examples it was generally found that the process of 
reduction became inoro speedy and complete with increased temperature 
iid current density. The extent to which reduction was effected 
varied considerably, however, in different cases. 

A repetition of the reduction of citral (Law, T., 1912, 101, 
>fij5 1541) at a lead cathode certainly yielded a red product at the 
cathode, but it. was of a resinous nature and not an organic lead 
.■(impound. 11. F, T, 

Formation of Methylglyoxal. Gael Neuiuro and W. Of.rtei, 
\lMcheni. Zeilech., 1913, 55, 495 — 503) — The importance of methyl- 
yy.ivil as an intermediary product of sugar degradation has been 
dim discussed, and the substance lias been obtained directly from 
dextrose by various methods (distillation in presence of weak alkalis, 
<ii,c rarbonile, etc.). It is now shown that it can be obtained from 
sugars in larger quantities if solutions of these substances arc heated 
with sodium carbonate or disodium hydrogen phosphate in the presence 
el plicnylhydrazine. Particularly good yields were obtained in this 
viiy from Itcvulose, and moderate yields from dextrose. Mannose 
alro yielded a small quantity. The methylglyoxal was in each case 
ideiitilied in the form of an osazone. 8. B. S. 

i Plant Colloids. III. Processes of Solution and Removal of 
tne Asd oi Starch Maximilian Samec and F. von Hoefft ( Koll . 
Chiu. IkUirfie, 1913, 5, 141 — 210. Compavo A., 191*2, ii, 144).— The 
mnnence ot the removal of the ash from starch on the physico- 
c leuhca] properties of starch solutions has been studied, and the pro- 
poi tie^ of solutions of such starch are compared with those of ordinary 
starch solutions prepared under identical conditions. It is shown 
t at the three processes, removal of the ash, solution and ageing 
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occasion the same changes in the properties of starch solutions 
decrease of the viscosity, and decrease of the influence of 
bases on the viscosity. These changes take place 


acids 




more ra pidlv hT 

higher the temperature. At constant temperature in solut' ^ Cbe 
different concentrations the viscosity decreases in the same r»ro 
in the same time. Simultaneously with the decrease of visco >° n 
increase in the electrical conductivity is brought about, and the l ^ # . D 

ihe orotic 


transport and amount precipitated by alcohol decrease, 
pressure is slightly decreased, whilst the optical rotation si y ' 

inerea « s . 'gjj 


increases and the quantity of titratable acid 


granules give practically no free electrolyte to water at ord' ^ 
temperatures, but at the swelling temperature this occurs fairly ra 
and at the same time the power of the granules for taking im ‘ 
increases in a series of sudden steps. The observations lead 
assumption that the ash of starch is present as an amylphosn) * 

acid, and this assumption brings observations of other otwrvJ! ^ 

v ors into 

agreement. .J F 4 ; 


Chemistry of Starch. Schardinger’s Crystalline Dextrin* 
II. Hans Pkingsheim and Franz Eisslek ( Ber 1913, 46, 2959 — .9574 
Compare A., 1912, i, 832). — Further observations on dextrin-/} (hexa 
amylose), dextrin-a (tetia-amylose), and their scission products are 
recorded and the properties of the crystalline “slime'’ prepared bv 
Schardinger are described. Provisional formula for diamylose and iio 
diamylose are advanced and discussed. 

SchardiDger’s “sliuie” [(C (i H 10 O 5 y. r ,C 2 H 5 ‘OII, was prepared 
dissolving crude dextrin (precipitated by means of chloroform from 
the liquid produced by the action of Bacillus macerans on starch 
paste) in hot water, heating to remove chloroform and then diluting 
with water, when the slime was precipitated. It was isolated by mean? 
of a centrifuge, and crystallised from water containing 1 0 % alcohol 
when it formed hexagonal tablets. It has [a]?,' + 1392 0 . On acetylation 
in presence of zinc chloride, it yields the hexa-acetate of diamylose 
(loc. cit.) and by the Baumann-Schotten method yields the dibenzoate oi 
diamylose, m. p. 200 ° (approx.), nu amorphous substance also obtained 
when tetra -amylose is benzoylated by this process, an observation which 
indicates that the slime belongs to the a group of dextrins. Triamylose, 
the scission product of dextrin-/?, yields a tribenzoate , m. p. 190°, which 
is also amorphous. 

These amyloses (dextrins) all yield additive products with iodine 
when their aqueous solutions are treated with iodine in potassium 
iodide. The iodine additive products of the a-group form green-tinted 
needles, become blue when moistened with water, but form dark red 
solutions when much water is added ; those of the /?-group form dark 
reddish-brown prisms and give dark red solutions with water. Tetra- 
amylose iodide, (O 6 H 10 O.) 4 ,HI, and kexa- amylose di-iodide, (C 0 H ] 0 OJ G 21, 
belonging respectively to these groups, have been prepared ; the slime 
gives an iodide of the a-type. 

When tetra-amylose is dissolved in glycerol by heating, and the 
liquid is heated at 200 ° during thirty minutes, a small part of the 
dextrin is converted into the slime and a little into iso diamylose, a new 
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^ou- amyl**® of the /2-typp. The latter is also obtained in the 
its amorphous hexa-acelate when tetra-amylose is aeetylated 
h’*® ° cel j 0 ' an hydride in presence of sulphuric acid. Similarly, hexa- 
tr:ih aCe w - ien Seated in water for a long time yields a small amount 

• P dime and when aeetylated in presence of sulphuric acid yields 
1 ' e ilotie-nMi'Oacetate, from which on hydrolysis isotriamylose is 

ifetf *«-* * - products are also amorphous. These new 

are hygroscopic, dextrorotatory, decompose without melting 

* ' Verited, ' aU( j reduce Fehling’s solution. Some preliminary 

-^g on the acetylation of “ soluble ” starch are also recorded. 
°^ erV \ wAS separated by Gatin-Gruzewska’s method (A., 1911, i, 
r * Aet-o amylopeetin and Maquenne s amylose. These two products 
1,1 tiuent with Bacillus macerans fermented less easily than starch, 
yielded the same products, viz., tetra-amylose, hexa-amy lose, and 


1 Takadiastase and PeniciUium africanum hydrolyse hexa-, tetra-, tri-, 
/di-amyloses, whilst emulsin decomposes isotri- and iaodiamy loses, 
h « no action on the other four. Yeast aud diastase do not act on 
acv o^tbe six dextrins. T. A. H. 


Alexander Guibier 
409 — 424. Compare 
ieir sparing solubility 

ttiXuperior powers of crystallisation, the platinibromides may 
be employed with advantage for the characterisation of amines in place 

of the platinichlorides. 

A solution of hydrogen platimbromide, suitable for this purpose, is 
leadily obtained by dissolving platinic chloride in 20—30 times its 
„i„ht of hydrobroinic acid (I) 1'49), and evaporating its solution 

lo half its bulk. 

The platinibromides have no definite m. p., but become dark and 
sillier before liquefaction takes place. 

The compounds described below form light red to dark red crystals 
having a magnificent lustre : 

Telrametkylammoniuiii platinibroniide, (XMe 4 ) 2 PtBr g , lustrous, red 
crystals of octahedral habit. Tetraethi/lammonium platinibroniide , 


Heiabromoplatinates [Platinibromides]. 
J1B j A. IUl'sch (/. pr. dim., 1913, [ii], 88, 
,A1 L i, 32).— On account of * 


felted crystals. 

Tnjrropyl a mmotiium platinibroniide, compact clusters of deep red, 
rhombic, double pyramids. 

Diisobutylanmonnm platinibroniide, elongated prisms, Triisobutyl- 
ammonium plniinibromide, small, red crystals, iso Amylanimonium 

platinibroniide, bright red crystals. Dmmmyl ammonium -platini- 

brondde , tabular crystals. Trii&oamylawnonium platinibroniide, bright 
J'fd prisms. Allylanmoniuin platinibroniide. Guanidine plalini- 
Iromide, C.,H. 1 .,N 0 PfcBr < ,, lustrous, ted crystals of a complicated 
struct n re. Triphenylguanid ine platinibroniide, 
2NPh:C(NHPh),,H,PtBr,., 

■-If-uder, felted, orange-red needles. 

d it rosodimthylammonium platinibroniide, (NO'N HMe. 2 ) 2 PtBr u , 
adcular, pleochroic prisms. Nitrosodiethylamniomum platinibroniide, 
dark red, fibrous crystals. Nilrosodipropylammonium platinibroniide, 
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red prisms. Nitrosodii&ohutylammonium platinibromide l 
felted crystals. ’ r 

m-Chloropkenylammonium platinibromide, p 

lustrous, red plates. p-Chloropheny (ammonium platinibromide, S ■ f 
red, elongated prisms, 2 : i-Dleldorophenylammonium nlatinil 
dark red platelets. 

o-Bromophenylammonium platinibromide, prisms combined 
pyramids. m-Bromophenylammonium platinibromide , small ()■ 
felted crystals. p-Bromophenyl ammonium platinibromide, red fp ^ 
crystals. * Jr ° Ui 

m Nitrophenylam monin m platinibromide , prisms. p -Xitroi) 

ammonium platinibromide, elongated prisms. p -Eitrosonh ‘it 
methylammonium platinibromide, (NO'CLH *N HMeAPtBr <] P 
felted crystals. " 11 ,tJ ’ 

o-Tolyldhnethylammonium platinibromide, (C 6 U 4 Me*KHMe )p,£ 
lustrous, red plates. 2 * r * 

p -Tolyldimethylammonium platinibromide, red plates. 2 : i-Tol U , 
diammonium platinibromide , C 7 H l2 N 2 PtBr rt , deep red prisms V } 
Tolylenediammonium platinibromide, vivid red prisms. 

o-Methcxypkenylammonium platinibromide, vivid red, nionocliirc 
prisms. p - J/ tthoxyphe nylammonium platinibromide, long, slender 
lustrous, red prisms. o-E thoxyphen ylammonium platinibromide, stellar' 
feebly pleocbroic discs, or long prism.-. V-^tiioxyphenylaimoniu 
platinibromide , lustrous, red, fibrous crystals. 

TribenzyhimmoHiv.il i platinibromide, dark red crystals. I 
methylammonium platinibromide, dark red prisms. 
Baizylidenemethylammonium platinibromide, 

(ClIPhlN HMe) 2 PtBr c , 

red, felted aggregates. Bcnzylideneethylammonium j.Udimbmdk, 
leaflets. 


Phenylbenzylammonium platinibromide, dark red crystals. Tkenijb 
benzyl methyl ammonium platinibromide, (NHMePh - 0 7 H.).,P[Br., red 
felted crystals. Phenylbenzylideneammoniuin platinibromide, elongated 
prisms. 2:4: o-Trimelliylp/tenylammonium platinibromide, light red 
prisms. 

'b-.Vethyipyndinium 'platinibromide, dark red, regular crystals. 
Dimethyl pyridinium platinibromide, dark red, felted crystals. In- 
melhylpyridinium platinibromide, clusters of deep red crystals. 
Piperidinium platinibromide, elongated prisms. isoQuindinim 
platinibromide , lustrous, red, prismatic crystals. F. B, 


Action of Ammonia on yS-Aminocrotonates and /3 Carb- 
ethoxyaminocrotonates. Ernst Philippi ( Monatsh , 1913, 34, 
1187 — 1193. Compare this vol., i, 598). — It is argued that the 
substance which Meister (A., 1888, 675) regarded as having the 
formula OEfC(01i)(NH. 2 )-CH:CMe'NH-CO-NH 2 , may be equally 
well represented by the formula 

CH 3 -CH(NH-C0-NlI 2 )-CH(NH 2 )-C0 2 Et 
or C.H 3 -C(,NH 2 )(\H'CO-NII 2 )-CU 2 -C0 2 Et, so far as the reaction.- 
described by ileister are concerned. The author finds that the 
substance on treatment with hot alkali solution yields ethyl /3-amino- 
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e - ;i\ ] i 'i-n 
.•jvi'H 
: It ^ | 

ti.f {’I'M 
1*1"* 
W!,k !1 


, and that the latter condenses with carbamide in dry 
o regenerate the parent substance, which must therefore be 
, ; 110 -/?-carbamidobutyrate represented by the third formula 

remarkable that whilst the substance is formed by the action 
he ammonia at 160—170° cn ethyl /3-aminocrotonate, it is not 
when liquefied ammonia is allowed to react with the ester in 
t-ven for several days. It is probable that in the former 
of the ester is decomposed with the formation of carbamide, 
nr condenses with the rest of the ester. T. A. H. 


Xbe Condensation of Carbamides with Esters. Grotto Koedek 
l;.,.. laid, 46, 2560— 2564). — In an attempt to prepare hydurilie 
tiom ethyl ethanetetracarboxylate and carbamide, Conrad 
A, lii"", i, 685) obtained scarcely a trace of the desired substance, 
,'runigh the analogous reaction with guanidine in place of carbamide 
;,-uv,d wti.'faetory. It is now shown that the reaction with carbamide 
irikiws a different course from that expected, giving rise to etltanetOra- 
■arhubJi-imide, which carbonises at 270 c . The reaction was effected 
w.iiiii alcoholic solution containing sodium ethoxide, and can be 

rytiScDUd as: CH(C0. 2 Et) 2 -CH(C0.,Ht). 2 + 2C0(NII„) 9 = 

„„ TO-C1I-CO.. 

N H ^CO'CII-CO' >Jllr + 2Na0CN + 4EIOH. 
With thiocarbamide, the ester behaves as ethyl dimalonate, and 
iidi-r similar conditions to the last gives rise to dithiohydwUic add, 

.m*dit.g to the equation : CH(CO,Et)j*CH(CO,ISt)., + 2CS(JlH«). ■’ 

^ + 4EIOII ; the product, which 

■ unaltered at 250°, gives a yellow pyridine salt, and when suspended 
a water is coloured green by ferric chloride ; it can be desulphurised 
a loditrilic acid by heating at 100° with concentrated su.phuric acid. 
As Might be expected from the above results, ethyl succinate 
ei'Lilei.sts with carbamide under similar conditions to the above with 
i iuiatiuii of succinimide and sodium cyanate. It is suggested that in 
Uiisai.,1 the analogous case above, the course of the reaction follows 

i »e stages ; CH i (CO $ Et).CH,,-C0 2 Et 

, 2 
+ > the last substance, the formation of 

“met, is attributed to the action of the alcohol on the primary conden- 
ion product, then decomposes under the influence of sodium ethoxide 
*ihj alcohol and sodium cyanate. 

’ll lieu ethyl phthalate is subjected to this reaction, either with 
1 0I ' thiocarbamide, the product is pbthalimide. I) . JF. T. 

Oxali"slndchUriA 0xi Tr? erivative8 of 0sa ’y 1 Chloride and 
H„r ? H h o " de ’ and Cyanoformylchloride Oxime. Josef 
C I KACn ' MASi< (Ar., 1913, 46, 2S2t— 2835). — By 

■ nation in cold hydrochloric acid solution, both chloi<£ 
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amphi- and chloro-rmJi-glyoxime are converted into the same d' v,i 
«w£t-glyoxime. The chloro-awii-glyoxime is the more readily c hlor' ^ 
It is established that fuming hydrogen chloride converts chloro a ^' 
glyoxime into the ajtii-modi fication contrary to the statem* ^ 
Hantzsch, (A., 1892, 693). 601 «l 

Dichloronuriglyoxime, OH’NX'Cl’CCllN'OH, has decomi) 
when crystallised from water, or 212° when crystallised from t 1 
It gives a reddish-brown coloration with ferric chloride. 

Dichloroglyoxime diacetate, OAc'NiCCl'CCU N*OAc, separate.- ’ 
formed crystals, m. p. 162 — 163°. Dry ammonia gjs converts h 
dioximino-ethylenediaruine, which differs from the known conn '"j 
firstly, in forming a diacttyl derivative, m. p. 206° when ■ 


cystalli^ 


from water, or 2 1 2 ' when crystallised from chloroform, and second 1 ' 
in not yielding a dibenzoyl derivative. The difference is attrib ,'a 
to a changed configuration. 

Thionyl chloride converts cliloroampliiglyoxime into Alorooxina 
acetonitrile, OH-NiCCbCN. This is purified by distillation and th 
crystals formed, which are extremely hygroscopic, filtered and d r j t .d ’ 
a current of air in a specially constructed apparatus, It has ® 

55 — 56° ; the vapour has a very irritant action. It crystallise. [, 
monoclinic prisms and plates giving no coloration with ferric chloride 
until it has been warmed with water for a few seconds. The substanr 
, . Ct'C'CN Cl-C-CX 

is a mixture ol the two lorms : HQ . M and in ^ 


one greatly preponderates. The form present in the smaller pij. 
portion is much more easily decomposed by water. Probable ibe 
conversion of one form into the other takes place during the 
distillation. 

Solution of the nitrile in water yields very soon a voluminous, 
Hocculent precipitate which does not contain halogen. Its investiga- 
tion is not yet completed, but it is probably dioximinooxahnitrilt 
NC'C(N , OH) - C(N-OH) , CN, It explodes violently at 250— 260 1 

Whereas both chloro-amp/ii- and rmtt-glyoxime diacetate and chloro- 
ampfii-glyoxime monoacetate distil unchanged in a vacuum, the mill- 
diacetate at the ordinary pressure is decomposed, losing acetic acid and 
forming chloro oximinoacetonitrile acetate, CN-CClIN'OAc, a clear 
liquid, b. p. 74—75 0 /13 mm. 

Fuming hydrochloric acid converts it into chloro-oxminoacttmik 
OH'N’.CCbCO'NH.,, which crystallises in well-formed, pointed needles, 
m. p. 162°, crystallised from water, ur 166 !J crystallised from benzene 
(decomp.). 

On acetylation, acetoxiiuinochloroacetamide, OAc'NlCCTCO'NH, 
m. p. 134°, is formed. This compound serves to distinguish the 
oximinoacetamide from the chloroglyoximes. 

The hydrochloride of cldoro-oximinoaceliminoinethijl ether, 
OH-X:CCl-CCl(NH 2 )-OMe, 

forms crystals, m. p. 101 The analogous ethyl ether lias w |- 
155 — 1 04 J according to the rate of heating. 

When hydrolysed in fuming hydrochloric acid, chloro-oxiniiitoucettc 
acid, OH-NICCI-CO.-H, is formed. This has m. p. 125’ (decomp' 
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; j i, also obtained from chloro-oximinoacetic ester as prepared 
K*hiucu (A., 1906, i, 732). 

■/ ;i strong acid astringent! and yet sweet taste. It gives a 
, ' , ;. j. e j coloration with ferric chloride. E. E. A. 

r tale of Diamminedimethylglyoximinecobalt Chloride. 

^jcreMjiev (Z»ii»ch. Kryst. Min., 1913, 52, 632; from Ann. Inst. 
V, .i ^'etersburg, 1910, 2). Crystals of Chloroammine- 
C.'lihvivlyoximinecobalt. D. N. Aktemef.v and D. Th. 

V r,.; litv iilkf., 1913, 52, 627—628 ; from ibid., 1910, 2, 272—274). 
•''••.fib °f Nitroaquodimethylglyoximinecobalt. D. N. 
umatv and IV. M. I.ombehq (i bid., 1913, 52, 632-633; from 
] "J 1 tl 2, 352 — 356).— Descriptions are given, in .Fedorov’s 
i iei i.-l iture, of the crystals of these compounds prepared by 
i 4 I';, imgaov (A., 1906, i, 814). Their formulae are respectively 
a .>,HJ1,C1,5H 2 0, CoNH 3 C1D 2 H 2 , and CoN0 2 D 2 H 2 ,H 2 0, where 
' Vli/CIND 

l, j ch 3 -c:no’ L. J. S. 

Complex Compounds of Rhodium. Leo A. Tschuqaev and 
W I,!.ui:uisski (Zeitsch. anorg. Chem., 1913, 83, 1 — 7). — Rhodium 
kmn complex compounds with a-dioximes, completely resembling 
[hoi-t! of tervulent cobalt (A., 1906, i, 814; 1907, i, 904). Two series 
of cmpomitls are formed, one being salts of a mono-acid base, 

' Uii -X I L., D. t I1 2 jX, and the other salts of a monobasic complex acid, 
) 111,0,1 Ul.,fl[ ■ (D = dimethylglyoxime, X = halogen). The complex 
iki.1 b UMiiarbbly stable. 

Jfiuinudiiediniethylylyoximiuerhodium chloride , 

[Rh,2NH 3 ,D 2 H 2 ]Cl,5II 2 0, 

I’joiii dimethylglyoxiine and chloropentamminerhodium chloride at 
15-» , crystallises from hot water. The iodide is anhydrous. The 
hitriUe is precipitated in microscopic tablets; the perchlorate, platini- 
•:[ iori'h and platinibromide are very insoluble. 

lii,o<lidicJilorodmethylylyoximhiic acid, [RhCl 2 ,D. 2 H 2 ]H, from sodium 
liiii'lihex.Tchlorideanddiiiiethylglyoxime, boiled with water, crystallises 
fr-m water containing a little hydrochloric acid. The ammonium salt, 
with 111./), forms large, brownish-yellow crystals. The guanidinium 
silt is anhydrous and sparingly soluble. C. H. D. 

Decomposition of Alkylidenehydrazines. Nicolai M. Kishner 
(./. Fhys. Chem. Soc., 1913, 45, 973 — 986),— The action of 
inugnesiuni methyl iodide on cyc/obutanecarboxylamide yields acetyl- 
cyc^butane, b. p. 137 — 139°/761 mm., and the latter, on decomposition 

if its hydmzono, gives elhykychbutcme, CH 2 <gg 2 >CHEt, b. p. 

7" .754 mm., !)• 0-7461, D™ 0-7284, 1-4032, < 1-4004, which is 

extremely stable towards permanganate, towards fuming hydrobromic 
arid m a sealed tube at 100°, and unlike derivatives of three-membered 
towards concentrated sulphuric acid at the ordinary tempera- 
LUie ' Reduction of ethylc^cfobufcane by means of fuming hydriodic 
VOL. CIV. i. a 2 
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acid in a sealed tube at 210° yields -y-methylpentane, but no /t hex 
as would be expected from the presence of a CH-group ■ 
molecule, y-methylpentane is readily attacked by fuming nitric aci/^ 

1 : l-Dmiethylcyc/opentane (compare A., 1968, i, 864) riljl , ' 

obtained by distilling 1 : l-dimethyl-2-ct/c/opentanonehydrazone f \ 

1911, i, 42) with potassium hydroxide and platinised porous tile 

Allylacetonehydrazone [ & a -hexylen c-onehydrazone], 
CH 2 :CH-OH 2 -CH (/ cMe:N-NH 2> 
b. p. 187 — 188°/757 mm., DJ, 75 0 8990, mixes with water in all r, r 
tions and, when distilled with potassium hydroxide and pi a *: ■ r ' 
porous tile, yields A a - hexene , CH 2 ICH*CH 2 Pr, b. p, 6 4°/756 
Df 0-6734, 4° 1-3870. ^ 

Distillation of /3-njethyl-A' 3 -hepleii-£-onehydrazono with potast;' 
hydroxide and platinised porous tile yields -A j Int 

CMe 2 :CH-CH 2 Pr, b. p. 122-47756 mm., D“ 0-7254, *• 1-4169, E 
gives /3-methyJ heptane (compare Clarke, A., 1911, i, 345) on reduetit 
by Sabatier and Senderens’ method, and forms the nitrosocklml 
CMe 2 Cl‘C(INOH)*CH 2 Pr, m. p. 48—51°, this exhibiting 
cryoscopic behaviour in benzene. By removal of hydrogen chloride 
from the nitrosochloride, conversion of the oxime thus obtained into 
the corresponding ketone, and distillation of the hydrazone of thU 
ketone with potassium hydroxide and platinised porous tile, /3-nibthvl 
A^-heptene is again obtained. 

Distillation of pentau-a-ol-S-onehydrazone gives ?i-amyl alcohol, 

/?£Dimethyl-AAoo.tene, CMe^lOH •CH 2 *CH 2 *CHMeEt, obtained by 
distillation of the hydrazone of the keto alcohol, 

OH*CMe 2 *CO , CH 2 , CH 2 *CIlMeEt 

(A., 1911, i, 1027), with potassium hydroxide and platinised porous 
tile, seems to be identical with the hydrocarbon obtained from cities 
nellaldehydehydrazone (A., 1911, i, 1027). T. H. P. 

Complex Mercury Compounds from Ethylene and Carbon 
Monoxide. Walter Schoeller, Walter Schrauth, and Waltek 
Essers (Ber., 1913, 46, 2864 — 2876). — Mercury acetate in methyl 
alcohol reacts with a molecule of ethylene to form acetatomercuri- 
ethyl methyl ether , CH a 'CO , 0 , Hg , CH 2 , CH l /OMe, crystallising in 
colourless, slender, pointed needles, m. p. 42°. The bromide of the 
ether forms bunches of needles, m. p. 58° j the iodide crystallises in 
stellate aggregates of needles or platelets. 

In presence of ethyl alcohol reaction between the mercury salt and 
ethylene is slower, and a cetafo mercuridwihyl ether, 
CH 3 ’C0*0*Hg*C 2 H 4 *0Et, 

is formed. This sinters at 33°, m. p. 36°. The chloride crystallises in 
colourless needles, m. p. 92°. 

When carbon monoxide is substituted for ethylene, methyl acefato- 
mercuriformate, CHg'CO’O’Hg’CO’OMc, is formed. It crystallises in 
stellate aggregates of needles, m. p. 110° (corr. deconip.). Jhe 
chloride separates in long needles, m. p. 110° (corr. decomp.): the 
bromide is composed of colourless platelets, deeomp. 127—128°, and the 
iodide is similar in appearance. 

Treatment with hydrogen sulphide in methyl alcohol gives rise to 
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f -illation of methyl vulphidomercurijormate, S(Hg*CO*OMe) 2 , 
^ 'l u* a colourless, cheese-like precipitate. 

1 i/ 1 / -. acetate ethyl formate crystallises in aggregates of needles 
•ff r g5° } decomp. 125°. The chloride forms plates, m. p. 
V! U i decouip.) J the bromide and iodide are very similar. The 
tS \ was obtained as a yellowish- white precipitate. E. F. A. 

com p oa iti°n of Pyrazoline Bases. Conversion of Phorone 
l ■ 1 Dimethyl-2-Mobutenylcycfopropane. Nicolai M. 
,‘v /;««. /%*■ Chan. Sot., 1913, 45, 957-972).-The 

, ,j t j„ structure between mesityl oxide and phorone suggests the 
■ ’ ' transforming the latter ketone into a pyrazoline base and 

a " into a hydrocarbon containing a triinethyleno ring (compare A., 
“ -njy "This possibility has been realised by the author. 

' Ptoroiic'and hydrazine react according to the equation : 

I’.Mfjlt'.ll'CO’CH’CMcg + N a H 4 -» CMe,:CH-0<^.^ e4 . 

iUi'ti distilled with potassium hydroxide in presence of platinised 
Ml o„> tile, this pyrazoline base decomposes in two ways, giving (1) 
I 1 diiuethyl-2-isobutenvlcycfopropane, or (2) the trimethylpyruzoline 

u, .1 acetone, ff + COJIe 2 . 


OH. 


CMe, 


) : \.lJimethi/Ci-mbutenykyehpropct7ie, ~"2\ ( u 1I . C j rcl j Me - 

i.juiJ, b.p. 132°/758 mm., D; J 0 7677 — 0 7681. »„ 1-4*414—1*4420. 

Although the chemical properties of this hydrocarbon are in complete 
unr.l with the structure given above, yet the magnitude of the 
molecular refraction is virtually identical with that calculated for 
i compound with two double linkings; this exaltation may depend on 
:lie relition of the trimethylene ring to the grouping lCMe 2 , such rela- 
tion pos.-tbly resembling that between two conjugated double linkings. 

t.iiidation of 1 : 1-di methyl -2-isobutenylci/cfopro pane by means of 1% 
potassium permanganate solution proceeds according to the scheme : 

. ,, .CIK 

l ’*'-.0»i r.Ti-oii. — >■ ,^ IT//VI , N _ r ,„ „, T 


'•CIK'llICMc, 


Cli ,<' 


C.Me., 


CH <? Me * 

2 CH-CH(OH)'CJ]o.,'01I 


— > 


-CMe„ 


'CH-CO-OM V OH ^ CH ' 2< CH-C0 2 H + CHs ' COMe; 
Ike intermediate glycol was not isolated. 


The ktiol, CH,<9 Mb * 

■ CH-CO-CMe. 


OH 


, is a viscous liquid with an odour 


""il'l ing terpineol, b. p. 2o0°/758 mm., DJ M 0 9377, D5 0 0-9347, 
1*4501.1, /q : ; 1-4490 ; it exhibits an optical exaltation of 1 *43, although 
t line to the trimethylene ring is usually less than 1. Its semi- 
h y'-izo/io, 1 ,.0!N. 2 K*C0*NH 2 , m. p. 127°, and its phenylur ethane, 

C JI r U*u , Cu-.NHPh, crystallise iti needles. 


tli 


1. 


ld)iine(hylcy{ [opropane-2-carbozylic acid , CHr.'x 


CMe. 
CH-CO.JI. 


2’ 


is an 

oi'> liquid, b. p. 1 98-/751 mm., D{ 8 0 8990, n h 1*4385, optical exaltation 
f 60 ’ ^ ^ a ble towards alkaline permanganate solution. 

4 i 2 
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Reduction of 1 : l-dimethyl-2 *obutenylcyc7opropane by the raet i 
of Sabatier and Senderens, either at 120 — 125° or at 1 7 0 , yiej,]. 
mixture of (1) a cyclopropane derivative, probably 1 : 1-dimetbvi 
2 -t8obutylcycfoprop>ne, and (2) fiRt trimelhi/lhezane, 

CMoj'CHj'C H ,-CH Me,, 

b. p. 124— 125°/763 mm., D;° u-7082 — 0-7086, n D 1-3987— 1-395;, 
Treatment of the 1 : l-dimethyl-2-isobutylq/dopropane with hjdro„ a 
bromide and subsequently with 2% potassium hydroxide solution jj^. 
Byc-trimetliylluixan-p ol, OH-O.Me 2 *CHMe*CH 2 *GHMe 2 , b. p. 1 7 1^ — 172* 
755 unn., Djf 0-8316, n v 1‘4313. 

1 : l-Dimetbyl-2-7sobuteuylc;/c/opropane combines rapidly with 1 Oo i 
of hydrogen bromide, giving the monoiromo-deriv&tivo, 

° /CMe,, /CMe 2 

CH2< ^CH-CH. 2 -OMe„Br “ 2 CH-CIIBr-CHMe,’ 

b. p . 94—96731 mm., D? 1-1046, whilst the prolonged action of 
hydrogen bromide yields §t-dibroino-fi£ 1 -dirMthyUi'pta,ne t 
CHMe 8 , HH„-CHB. •CHj.’CMejBr, 

b. p. 134—136731 mm.,* D; J 1 3846. When distilled with aniline, 
both the mono- and dibromo-eompounds yield 
/iep<ac/itme,CMe 2 :CH'UH:CH - CHMe 2 ,which contains a small admixture 
of another hydrocarbon with different positions of the double linkings 
and has the following approximate physical constants : b. p. 139— UP 
758 mm„ D? 0-7482 — 0 7510, »„ 1-1456— 1 '4470. Reduction of this 
hydrocarbon by Sabatier and Senderens’ method at 170° results in the 
formation of /3£ dimethylheptane. T, H. P. 


Decomposition of Pyrazoline Bases. Conversion of Cinnain- 
aldehyde into Phenylcycfopropane. Nicolai M. Kisusee 
(/. A’uss. Phys. Chm. Soc., 1913, 45, 949— 957).— Phenylcydoprtpam, 

CHPh<^ s , prepared by distilling phenylpyrazoline (from cinnain- 

aldehyde and hydrazine) in presence of potassium hydroxide ad 
platinised porous tile, is a liquid, b. p. 1 73-6°/758 mm., D)' 09449, 
Dh° 0 9401 1-5342. Under the influence of moderately dilute 

sulphuric acid, it is converted into the same dimeride, C 18 H 9 ,, of 
a-nhenyl-d«-propylene as is obtained by boiling the latter with sodium. 

PI leny 1 ci/cl open pane combines slowly with hydrogen bron.de, 
Yielding o-broi7iopropylbenzeru ?, CHPbBr*CH 2 Me, b. p. ; 

43 min , DP 1-3124, -,r„ P5528. When boiled with aqueous potassium 
hydroxide,' the latter gives (1) the hydrocarbon, C 1S H 20 re erred to 
above; (2) phenylethylcarbinol, and (3) allylbenzene, which .1 ah 
obtained when a-bromoptopyl benzene is distilled in pieience 

q Tn° acetic acid sclntion, the action of bromine on phenyl^f»Fop“ 

results mainly in the replacement of the nuclear hy ™g en ’ ^ 
tion of bromine with the trimethylene irng occurring 
limited extent : 


.CH* 


CHPh<Y H 2 +Bi 


C 6 H 4 Br-CU<g 2 


HBr - 


. C,H ( BrCHEtBt 
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, compound readily loses hydrogen bromide, giving the 
Miriml bromo-derivative, C 6 fI 4 Br*CH!CH5Ie, which yields 
in ‘ a benzoic acid on oxidation. 

' mi , 0 p m pijlbtmene, CHPhBc*CH s *CH 2 Br (I), formed in small 
a - j: j n the action of bromine on cyclopropane in acetic acid 
1 'tiu'-n" ' c. vstal Uses in prisms, m. p. 125°. 

, ■] .ait-Memene, CjH.Br-CHX'HMe, is a liquid, b. p. 

. ->il 764 iwm., 124°/20 mm., DJ 8 1*3147, n D 15692 ; owing to the 
~ nature of the double linkings in the ring and the side-chain, 
\ id bit < optical exaltation. On reduction by means of hydriodic 
' i l in a sealed tube, it yields propylbenzene. T. H. P. 


Decomposition of Pyrazoline Bases : Synthesis of 1-Methyl- 
- ur opylc?/c/opropan e . Nicolai M. Kishnf.r (/. Russ. Pkys. 
ril’,) -vie 1913. 45, 987 — 992). — iso Butyl vleneaeetone [/?• M ethyl- 
Inlent.-t-on*]. OHMe 2 *CH‘CH*COMe, prepared by the condensation 
'( j^bntvraldchyde and acetone in presence of sodium hydroxide, is a 
p, ,i,i, I), p. l56°/757 mm., DJ 8 0*8484, njj' 3 i*43l)4 ; its seniicctrbazone, 
r H N-Ml-CO-NH,, forms hexagonal plates, m. p. 162 — 163°. 

■ 12 ‘ ‘ , Tri JJHPr*-CH 2 , , . 

\\.}fe.th ; iiy\ topropylpyrazoliM, NH < N — P re P are(1 by the 

Artion of hydnzine hydrate on wobutylideneacetone, is a liquid, b. p. 

-liS9V.754 mm., I)?, 7 0 9081, n D 1*4640; it oxidises readily in 
1 he ah', its hot vapours igniting. Its Utioureide, C 7 II ]S N 2 *CS*NIlPh, 
crystallise* in needles, m. p. 95—100°. 

1 • Methyl- 2-\$opropylcyc\opropane, prepared by decom- 

position of the preceding compound in a sealed tube at 230°, is a 
liquid, b. p. 80 — 8I°/748 mm., DJ® O' 7 102, nj 13927, which is 
eximnely stable towards potassium permanganate, combines slowly 
with bromine in acetic acid solution, and reacts vigorously with 
fuming nitric acid with formation of a heavy oil. Reduction of 
l-mettiyl-2-isopropylcyc/opropane by Sabatier and Sonderens’ method 
takes place less readily than that of 1:1: 2-triiuettiylcyc^propane, 
but at 170° it seems to yield a mixture of /3S ditncthylpentanc and 
liy dime! h yip entanc. With fuming hydrobrotuic acid it yields y broino- 
jioil i m ethy 1 pentane, b. p. 158 — 1 61°/7 63 mm., DJ* 1*1585, j? D 1*4548, 
which gives /iS-dimethylpentane on reduction with hydriodic acid. 

T. H. P. 


Catalytic Reactions at High Temperatures and Pressures. 
XXXII, Vladimir N. Ipatijsy (J. Russ. Phys. Chem. Soc. } 1913, 45, 
1*^4 !Uf.). Compare this vol., i, 693, 694). — In pre>eneo of nickel 
oxide, irnlene unites with hydrogen at 250 — 260° and 110 atmospheres, 

pij •ntr .pf-r.pTT 

yielding octahjdrindene, which is a liquid, 

p- 105 — 1667767 mm., D*» 0-8334, 2 1 -46287 (compare Padoa 

aufl Fabiis, A , 1308, i, 255). T. H. P. 

Metaquinonoids. Otto Stark, O. Garden, and L. Klebadn, 
1 m3 ’ 46 > 2542—2544. Compare this vol., i, 362, 849).— It is 
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found that the hydrocarbon, m-xylylene, described earlier J tc , ( 
poses at 303—305°, the lower figure given previously being 
insufficient drying. 

The substance in the solid state is in a polymerised condition 1. 
the chloroform solutions givo ebullioscopic results agreeing u;'.L 
depolymerised nnimolecular product; the solution in chloroform j. 
however, much more sensitive than that in benzene. The ' , , . v 
solutions of the substance obtained iu the original preparation exhibit 
a decided fluorescence, and dye paper and linen, whilst the chloroform 
solutions of the previously separated substance do not possess these 
characteristics. 

A preliminary examination of the absorption spectra of the tiro 
solutions indicated complete analogy with tho behaviour of Thiele’s 
tetraphenyl-p-xylylene ; an absorption of blue and violet light whit], 
commenced in tho green portion of the spectrum was observed both 
with the chloroform aud the original benzene solutions. D. F. X, 


Elimination of Halogen Acids by Phosphoric Oxide. I, 
Hans Lncnsu (Ber., 1913. 46, 2661 -2658).— Recent publications by 
Leuchs and bis co-workers (this vol, i, 855, 972), in which mention is 
made of the catalytic action of compounds of phosphorus on the 
elimination of hydrogen chloride from certain acid chlorides, hare lei 
the author to publish a preliminary account of the use of phosphoric 
oxide in this direction. 

Benzoyl chloride does not react with an excess of naphthalene at 
180—200°. If, however, a small quantity of phosphoric oxide is 
added, a vigorous evolution of hydrogen chloride occurs, at the 
conclusion of which a mixture of much a- and less phenyl /8-napbthyl 
ketone can be isolated, the total amount being 90% of that 
theoretically possible. Phosphoric ( xide has the advantage over 
aluminium chloride that only small quantities of it are necessary, 
lar ger amounts having an unfavourable influence on tbe course of the 
reaction. On the other hand, the requisite temperature is high, anil, 
in those eases iu which the b. p. of the mixture lies below this 
temperature, the operation must be performed in sealed tubes. In 
these circumstances, the liberated hydrogen chloride can only he 
removed periodically, and greatly diminishes the velocity of the 
reaction. Thus, only small yields of beuzophenone could be obtained 


by this method from benzoyl chloride and benzene. 

Boiling benzyl chloride rapidly and completely eliminates hydrogen 
chloride In the presence of phosphoric oxide, forming a mixture of 
hydrocaibons which has not yet been completely investigated. 
m-Chiorotripheuylmethane is similarly decomposed at about lot) into 
9-phenylfluoiene and much t.riphenylinethane. 

A series of experiments has been performed to determiuo^t fi exac 
nature of the catalyst. Bailey aud Fowler (T., 1888, 53, lOO) " 
shown that phosphoric oxide reacts with hydroge i chloi i e 
to the equation : P 4 O 10+ 3HC1 = POCI 8 + 3HPO s> but the .attar 
that no appreciable action occurs within a reaso: oab e 
temperatures up to 260°, and, hence, that phosphory c ori 
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, j. oa ] catalyst. Direct experiment with metaphosphoric acid 
r’ '"Jown that this substance is also inactive, 
y' . !'v the active catalyst can easily be recovered by the removal 
ir tic matter by extraction with benzene. En this manner, a 
01 ^ a phosphorus compound (which yields metaphosphoric acid 

small quantities of carbon is obt lined, which can be 

c L * 1 i_ : j _ 


nl’ii water) t> n 
-uifl-nol in the same manner as 


fresh phosphorus pentoxide. 

H. W. 


Morphological Studies in the Benzene Series. IV. The 
r 1 srailine Form of Snlphonates in Relation to their 
wiit-nlar Structure. Ernest H. Rood ( Proc . Roy. Soc., 1913, 
Moieciu 0ompare T > 191 0, 97, 1578 ; A., 1912, i, 756).— 


, 89. 


A 


j.rcpiiie 
1. nit h 


umber of salts of ^-dichlorobenzonosulphonic acid have been 
trol. aud their crystallographic constants have been compared. 
h;m«m p-flichlorosulphonate, r.:i(C ? II ? CI 2 S0 3 ) 8 ,l5H.,0, is deposited 
... Solution between 10° and 50° ; it forms trielinic prisms, which 
"'.ill, (.flloiosce [«;}:«= 1-6193:1 :1’6028; a=76°26'; /3 = 

I I ’ i> 7 - G3 c 'G’] Neodymium p-dichlorobenzenesulphonafce, 

1 ’’ " ' Nd(O 0 H 3 Cl s SO s ) 3 ,l2H a O, 

crv«r-illise? in short, thick, rose-coloured, raonoclinic prisms between 
j.V and 'if)’, closely isomorphous with Gd(C,.H. i Bi’. 2 SO s ) 3 ,l 2H 2 0 
0-3872 : 1 : 0-381(1 ; /3 = 7 6°34']. Praseodymium p-dichloro- 
!M-nz”iicsiii|'honate, Pr(0„H 3 0l s S0 8 ) 3 .12K 2 0, forms pale green, mono- 
ilinlc prisms isomorphous with the corresponding neodymium salt 
j.i :i :c=« 0-5887 : 1 : 0-3819 : /} = 76°26']. A salt of the composition 
i , i(( , .ll,CI ! SO a )j,15H s O, isomorphous with the corresponding lanthanum 
silt, "is formed when a supersaturated solution is allowed to spon- 
tjnwraslv crystallise at the ordinary temperature. A number of other 
sal phe nates have also been prepared anil measured. Gadolinium 
/i-rlihromobenzene sulpbonate,Gd(C t .H 3 Bi’ 2 S0 8 ) 3 ,7H 2 0, monoclinic prisms 
'a : 4 : c= 1-2595 : 1 : 0-6031 ; /3 = 89°16’]. Didyinium benzenesul- 

phonate, l)i)C,.H s ’S0 3 ) s ,9H,0, crystallises from a mixture of aqueous 
alcohol and ethyl acetato in thin, hexagonal-shaped plates belonging to 
die rhombic system [« : b : c = 2'0795 : 1 : 1-9374]. Potassium p-ii- 
clil'.irobenzeriesulphonate, 0 8 H 3 0l 2 S0 3 K, crystallises anhydrous from 
aqueous solutions between 20° and 37° in thin, moooclinic prisms 
4 :c= 1-5054 : 1 : 0-7636 ; /3 = 83°27-3']. Sodium p-dichlorobenzene* 
iulplionate. C„H 3 Cl. 2 S0 s Na,H 2 0, crystallises in large, monoclinin tablets 
at o7 \a:b:c = 3-0529 : 1 : 1 -9583 ; /? = 88°46']. Zinc p-dichloro- 
henzeuesulplionate, Zn(C 6 H 3 Cl 2 S0 3 ).,.8H 2 0, forms long, monoclintc 
prinns. which are always distorted [a : 6 : c = 2"9985 : 1 : 2*4539 ; 
p-7L'“20’]. Magnesium p-dichlorohenzenesulphonate, 

Mg(C 6 H 3 CI 2 S0 3 ) 2 ,8II 2 0, 

crystilhses in stout, monoclinic, bemimorphic plates [« : b : c= 
*J'*J!'70:1 :2’4450; /d — 79"! 1'5 , |. Ferric p-iiibroniobenzenesulphonate, 
- 'I I. dqS i,. i,, 1 3 1 GO ; basic ferric p-dibroiaobenzenesulphonate, 
’■ ’ 1 1 1 ' 6 lI 3 Br.,S0 s ),,12H 2 0 ; chromium p dibromobeozenesulphonate, 
1 m’ 6 H 3 Br s 8G 3 ) 3 ,141I 2 0; aluminium p dibroraobenzeuesulphonate, 

' AI(C fi H 3 Br 2 S0 3 ) 3 ,18H 2 0; 

reandium p dibromobenzenesulphunate, Sc(C 6 H , Br 2 S0 3 ) 8 , 1 4 1LO, and 



i. 1168 


ABSTRACTS OF CHEMICAL PAPERS. 


cobaltous p-dibromobenzenesulphonate, Co(0 6 H 3 Br 2 SO s ) s ,9H 2 0, p a 
been prepared and described without crystallographic details.' 
shown that similar conclusions may be drawn with regard to tfc* 
structure of p-dichlorosulphonic acid as were drawn in the case ! 
ja-dibromosulphouic acid in tho previous paper ( loc . cit.). The struct ° 
of the sulphonates of monad and dyad metals is discussed ; it j s a ' ut ® 
that in the formation of the latter the molecules of beDzene in cor 
tiguous rows become separated by the intervention of the fulphnnj" 
radicles which are united in pairs by the metallic atom. The structure 
of the salts containing monad metals appears in some cases to be 
pseudo-trigonal like that of the acid ; in others to resemble that of th 
dyad metals. J. p § 

p- and o-Toluenesulphinic Acids. Alfred Heidusciika and 
Hans Langkamherek (/. p r . Chem., 1913, [ii], 88, 425 — 442),J^ n 
extension of the work of E. von Meyer and others (A., 1901, i Ojp 
1903, i, 808) on the formation of amiuodiaryl sulphides by the intor' 
action of aromatic sulphinie acids and amines. 

The authors find that the sulphides are obtained in a purer condition 
and better yield by fusing the sulphinie acids with the hydrochlorides 
of the amines, instead of with the free bases. 

When p-toluenesulphinic acid is fused at 215° with aniline hydro- 
chloride and the product extracted with ether, p-aminophenyl p-tvlyl 
sulphide p-toluenesulphonate, CjjH.jjOjNSj, is obtained in white noodles, 
m. p. 216°; extraction of the residue with hydrochloric acid yields the 
corresponding hydrochloride. 

p-Auiinophenyl /r-t-olyl sulphide condenses with 4-bromo-2-hydroxy. 
benzaldehyde in boiling alcoholic solution to form p-4-6ro»to-2-iy<(my. 
benzylideneaminophenyl p-lolyl sulphide, 

C 0 H 4 Me-S : C 6 H,-N:CH-C 6 H 8 Br-OH, 
which crystallises in lustrous, brownish-yellow leaflets, m. p. 1 48 r ' : the 
m-xylylidene derivative, C 6 H 1 (CHlN , C 6 H 4 - S'C 6 H 4 Me) 2 , from m-plitkl- 
aldehyde, has m. p. 163°. 

The benzylidene derivative, C c H 4 Me'S*G fi H 4 , K!CHPh, is obtained 
in the fotm of its hydrochloride (yellow needles, m. p. 164°, which 
rapidly acquire a greenish colour) by condensing benzaldehyde with 
p-aminophenyl yj-tolyl sulphide hydrochloride ; the hydrnchhmdrs of 
the salicylidene and vanillylidene derivatives have m, p. 175“ and 19o' 
respectively. 

The aqueous extract of the product obtained by fusing o-anisidiue 
hydrochloride with p-toluenesnlpbinic acid at 225° yields o-attw- 
dine p-toluenesulphonate, C 14 H 17 0 4 NS, which has m. p. 150°, and 
has also been prepared diiectly from its components in alcoholic 
solution ; extraction of the product with hydrochloric acid yields 
i-amino-3-methoxyphenyl piolyl sulphide hydrochloride, 
0 6 H 4 Me-S-C 6 H 3 (0Me)-NH 2 ,HCl. 

This has m. p. 215“, and on treatment with aqueous ammonia yields 
the free base, which, however, could not be obtained in a pure 
condition. The free base combines with phenylcarbimide in etherea 
solution to form the carbamide , m. p. 163°, 

KHPh-CO-HH-C 6 H 3 (QMe)-S'0 6 H 4 Me. 
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p -foluenesulphinate, prepared from its components in 
, " ,V. solution, has m. p. 112°. o -Chloroaniline p -toluene- 

m. p- 198°, and o-chloroaniline p -toluenesulphinate, m. p. 

’Teie pi'f'P ared in a similar raa01,er - 
10 ' . : i aminophenyl p -tolyl sulphide hydrochloride , 

} C 6 H 4 Me-S*C^H 3 Cl-NH 2 ,HCI, 

• ] ],y fusion p-toluenesulphinic acid with o-chloroaniline hydro- 

j' 0) , IJls colourless crystals, in. p. 150 ’, and on treatment with 
tt: ' !''V ammonia yields the free base, which combines with phenyl- 
* • ) , ,- u ethereal solution to form the carbamide, 

'■‘ ru KHPirCO'Nn-O f U 3 OI-S-C r H 4 Me, 

•^•illi^ino in white needles, ru. p. 100°; the corresponding thio- 
prepared in a similar manner has m p. 147°. 

^‘p-A^inoj/hnid o -tolyl sulphide. , iNHXyi pS-C^Me, obtained in 
,|j j\, rm of its o -toluenesulphonate, C 20 H. n O 3 NS 2 , m. p. 190°, by fusing 
aniline hydrochloride with o-toluenesulphimc acid and extracting the 
‘ t . Vith water, separates from ether in fiat, hexagonal, brown 
l.vniuids. m. p. 50°, forms a hydrocldoride, crystallising in slender, 
Ivhnc indies, m. p. 137°, and condenses with benzaldehydc in alcoholic 
Hinton, yielding the bemijlidene derivative, which was isolated in the 
horn cl its hydrochloride , C (V H 4 Me-S’C 6 H j-KiCHPh,H C!, as a yellow 
i./.udi-r, m. p. 195°. It combines with phenylcarbiinide in ethereal 
M'lution yielding the carbamide , NHPh , C0 , NIi , 0 (J H 4 , S*C (3 H 4 Me J crys- 
tallising in white needles, m. p. 164°. F. B. 

Electrochemical Reduction of Organic Halogen Com- 
pounds. II. Kuax Brand (Her., 1913, 46, 2935—2942). — This 
u, 1( ) the succeeding paper give the results of attempts to reproduce by 
eltctiocheniical methods the conversion of diaryltrichloroethanes into 
Hi! bene derivatives, first effected by chemical methods by Goldschmidt, 
and later by Elba (Abstr., 1893, i, 271). The results show that the 
pi oil nets obtained depend in part on the nature of tho cathode used, 
Tlic apparatus used is described. The cathode liquid, which was kept 
boiling, consifted of the substance under examination in alcohol and 
hydrochloric acid. 

Laid cathode. — /?/3/^Trichloro-aa~diphenylethane yielded stilbene (4% 
of the theoretical) and diclilorodipheuylethane. /2/j/^Trichloro-uiz-di-;?' 
tolyleilwne gave 6% of tlie theoretical yield of p : p'-dimethylstilbene. 
/i/lj'J-Trichlor o-aa-di-^-anisylethane gave about 10% of the calculated 
virld of p : p'-dimethoxystilbene, and a similar yield of p ://-diethoxy~ 
ttiiboijo was obtained from )3/?j8-trichloro-aa-di-/)-pbenetylethane. These 
aikyhtilbetics were identified by means of their dibromidcs. 

Copper cathode, — The four diary Itricbbroethanes mentioned in the 
preceding paragraph were alto submitted to electrolytic reduction in 
pivi-ewe of a copper cathode, and then yielded the corresponding diaryl- 
d ic id oroct banes, but the first-named product gave ouly a small yield. 
I he last-named substance also yielded a minute amount of the corre- 
sponding diethoxystilbene. The diary ldichloroethanes were identified 
b) con version into the corresponding ethylene? , which give characteristic 
colours with sulphuric acid. T. A. H. 
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Electrochemical Reduction of Organic Halogen Comp 0ttr , rt 
XII. Kurt Brand and M. Matsui (Bar., 1!>13, 46, 2942 -2557 
— It has been shown previously (Braud, Zoitsch. Elrktroda m., i<j ',j' 
16, 669) that the principal product of the electrolytic letlut’tion /t 
hot alcoholic solutions of /j/l/i-trichloro-au diphenylethane i t , p r( ., e J‘ 
of a lead cathode is a hydrocarbon, C 2S H 22 , which may har 8 t hj ^ 
stitution CHPhj'CiC’CIlPhj or CPh 2 .C.CH*CHPh 2 (see al>o pr-eeodincr 
abstract). It is now shown that the cathodic reduction of 
chloro au-di-y-tolylethane and of di /?/?/? trirbloro-ia di-/J anisyl. f[ |, U( 
under analogous conditions furnishes similar substances, some reaction 
of which aro described. These reactions do not enable a fi w i 
decision as to the constitution to he arrived at, but on the whole they 
tend to support formulae of the kind represented by the second gi vai 
above. 

/3/3/3-Trichloro-aa di-p-tolylethane furnishes the hydrocarbon, f , ,,p 
m. p. 123°, which crystallises from boding alcohol in colourless, V®,| 
needles, shows a faint blue thiorescence, aud on oxidation in acetone 
solution with potassium permanganate yields di-/j-tolylacetie acid and 
di-p-tolyl ketone ; the same products are formed with calcium petfflan. 
gauate in presence of pyridine, and with chromic acid in acetic acid, hut 
in different amounts. On reduction with excess of sodium in jurtyl 
alcohol, the hydrocarbon yields the corresponding tetra-p-toli/bulm, 
m. p. 126°, crystallising from alcohol in colourless needles showing a 
slight blue fluoi escence. With insufficient sodium, a substance, m, p, 
186°, crystallising in glancing leaflets, is formed in small quantity. 
With sodium in absolute alcohol, the same reduction takes place. On 
treatment with sodium ethoxide in alcohol, the hydrocarbon is con- 
verted into aihh-tetra-\hto'yl-2k a 't biUadime , 

C(C,H 4 Me) s :CH-UH:C(C # H 4 Me)„ 

m. p. 255°, which crystallises from methyl ethyl ketone in heavy, 
greon, fluorescent needles, is sparingly soluble in boiling alcohol, but 
readily so in chloroform or benzene, giving solutions which are green in 
colour and show absorption in the extreme violet end of the spectrum. 
The hydrocarbon, C 32 H 3 „, reacts with mercuric acetate to form an 
orange-yellow compound of uncertain composition, which with hydrogen 
chloride or with zinc and acetic acid yields the tetratolylbutadiene 
described above. 

Di-jo-anisyl trichi orocthane yields in addition to di-/>mefcboxyst tlbene 
(preceding abstract) the phenol ether , O S2 H 30 O 4 , which, as indicated 
above, is probably aa28-tetra-7;-anisyl-A a $-butadiene, 

(C 6 H 4 *OMe) 2 <j:o:UH*CH(C r ,H 4 , OMe). 2 . 

It melts at 111 0 , crystallises from boiling alcohol in colourless needles, 
and on oxidation with chromic acid gives di-^-anisyl ketone and a 
small amount of di-^-anisylacetic acid. On reduction with sodium 
in amyl alcohol, aafo-telra-p-cmisylbutane, m. p. 116 u , crystallising 
in colourless needles with a blue fluorescence, is formec, w 
with sodium ethoxide in alcohol, 

m. p. 149°, which crystallises from methyl ethyl ketone in gf® 6 ®* 
fluorescent needles, is produced. These two substances cose) 
resemble their analogues described in the preceding paia^rap^ 
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DehT( 3 r0 b en zylidenebisflu or6 ne. Robert StolliS ( Ber ., 1913, 

y ). In preparing benz 'ylfluoreno by Werner’s method 

^ ' i, 436), but using potassium ethoxide instead of sodium, the 

‘\l , 0 ljtained a small quantity of dehydrobenzylideaeb's/luorcm , 
S .' || m J). 350°, which crystallises from chloroform in smali, orange 
a]) ,i on heating sublimes to form red crystals. It is hardly 
'■T 1 , 1 in ether or alcohol, and sparingly soluble in hot benzene or 
_ . , j ( | The analogous ethylidene compound has been described 

b'v liiii, merer and Dorfmiiller (this vo)., i, 963). T. A, H. 

Studies in the Fluorene Series. Fritz Mayer (Ber., 1913, 46, 

, o ;,57 j. The author has attempted to synthesise fluoranthene 

t'.'y .... jjug condensation of 9-ethylfloorene, (liorene-9-acetic acid or 
hiorriirprcipionic acid, but without success. On heating distilled 
tihvliluoietie with litharge and distilling the product, 9-ethylidene- 

ihiorene. 'i ^ )>Ob' HMc (Utlmann, A., 1906, i, 77), which formed a 
1,11, 

nitrate, m, p. 136°, was obtained. When crude ethylfluorene was 
employed, however, and the product was not distilled, a 9-fluorene- 
e ,|, v i alcohol, which also gave a pierate, m. p. 155 — 156°. was formed. 
It was not identical with UHmann’s carbinol (ibid.) and has therefore 

,hc constitution ?^>CH-Cir(OH)Me or ^ 4 >CH-CH a -CH a 'OH. 

In each case, very stnall quantities of high-molting, red hydrocarbons 
of the formula C, 5 H 1() were obtained. It was expected that one 
of them would be identical with the compound, 

c s h> 0 ■ :< c 5 h; 

described by Wislicenus and Densch (A., 1902, i, 291), but the author 
could uot prepare this substance by any means. 

Twenty grams of crude 9-ethylfluorcne, from the action of ethyl 
iodide on ethyl fluorene-9-oxalate ( loc . cit.), were heated for fifteen 
minutes at 310 — 360° with 40 grams of litharge, when the product 
was extracted with boiling chloroform. The solvent deposited a red 
hydrocarbon , C ig H 10 or C J7 H 18 , m. p. over 360°, on cooling, and the 
dark brown pierate of a fiuorene-ethyl alcohol, 0. 21 H l7 O s N 3 , m. p. 
15 j— ] was obtained from tho mother liquor. The pierate of 

lllmaun’s carbinol has the same m. p., but not so a mixture of the 
two. 

Two parts of distilled 9-ethylfluorene, b. p. 30G — 310°, were heated 
with five parts of litharge for one hour, the product was extracted 
with hot chloroform, which deposited a red hydrocarbon , (C 15 H 10 )^, 
tn. p. 300 — 310°, and the residuo, after evaporating the solvent, was 
distilled. The fraction, b. p. 310 — 320°. contained ethylidenefluorene 
and formed a pierate, C 21 li 16 0 7 N 3 , m. p. 155—156°. 

For the preparation oE fluorcne-S -acetic acid , V f, ^ 4 >CH- CH,-C0 2 H t 

ethyl tluorene-9«oxalate was treated with sodium in alcohol and ethyl 
Jiomoacetate, and the product was hydrolysed by 20% aqueous sodium 
) roxido. The aetd has m. p. 129 — 130°, forms a methyl ester, 
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acids themselves nor their chlorides 
condensation. 


0j 6 Hi 4 0 2 , to. p. 60°, an amide , C 15 H ]3 ON, slender needles xn 
and yields 9-methylduorene (ibid.) on distillation with r \ ^ > 
Fluorene-0 -propionic acid , G 1( >H 14 0 2 , was also prepared, ltQe ’ 

^8-iodopropionate ; it forms white needles, m. p. 144°. XeitV 

g ave defi nite products^ 

'f. c. 

Tri-/?-naphthylraetbane and Certain of its Derivaf 
Alexei E. Tschitschibabin and S. I. Korjagin (J. Ry SS pj m 
Soc. t 1913, 45, 766 — 781 ; J.pr. Chem, 1913, [ii], 88,'505l>^ 
Tri-jS-naphthylcarbinol (compare Schmidlin and Huber, A 19 ] 
832) may be leadily obtained by the interaction of dh/Tnant j '[ 
ketone and magnesium /? naphthyl bromide (see A., 1911, j 
presence of ether. J ‘ 111 

The authors were unable to prepare 2 -bromo naphthalene K 
Darzens and Berger’s method (A., 1909, i, 297), but obtained ' 
readily from /3-naphthylamine by passing through the diazf 
compound. 

Di-/?-naphthyl ketone (compare Crucarevic and Merz, A lgj? 
263, 264) was prepared by the dry distillation of calcium naphthoate 
by oxidising di-£-r.aphthylcarbinol by the action of /?-naphthoyi 
chloride on naphthalene in presence of zinc and by the action of 
magnesium /2-naphthyl bromide on /2-naphthoyl chloride. The fi r -t 
method gives poor, and the last good yields. 

Tri fi-naphthylcarbinol, C 3l H 22 0, forms snow-white crystals m 
204°, and dissolves in concentrated sulphuric acid with an intense colon' 
tion, which is greenish in thin layers or low concentrations and 
violet-red when more concentrated. These solutions show an abrup- 
tion band gradually weakening from the violet to the blue, with a 
maximum intensity at about 490 up, and also a faint band in the red 
beginning at about 755 pp. Unlike the isomeric tri-a-miphthyl- 
carbinol (A., 1911, i, 969), it shows no inclination to oxidise in the 
air. 2\i-p-naphthylchlororaethane , C 31 H. 21 C1, forms white crystals in. p. 
199 — 201" (decomp), the fused mass solidifying later, and then 
showing in. p. 231 — 236° ; with sulphuric acid it gives the same 
coloration as the carbinol. 

7 Vi- /?-« a phih yl met have, O^H^, prepared by reducing the above 
carbinol or chloride by means of hydriodic and glacial acetic acids 
(A., 1911, i, 277), forms colourless, prismatic crystals, m, p. ITS — 1 79', 
and exhibits the normal molecular weight in freezing benzene. When 
crystallised from benzene, it yields crystals containing varying 
proportions of benzene, possibly owing to the formation of a solid 
solution. 

p-Xaphthyldi-fip-iiaphthaflnorene, C 31 H 20 , obtained on reduction of 
the impure tri-/2-naphthylchloromethane or by heating the latter above 
its meltiug point in an atmosphere of carbon dioxide, forms white, 
nodular crystals, which melt at 235 — 237° in a sealed capillary tilled 
with carbon dioxide. Its solutions exhibit intense blue fluorescence 
and react with magnesium methyl iodide with evolution of methane. 

The action of copper-bronze or of Gomberg and Cones mo e- 
cular silver (A., 1906, i, 822) on a solution of tri-/ 3 -naphthji- 
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[ yields a dark violet-red liquid from which dark 

( ' nvrtals were separated. These have not been analysed, 

I j . , their colour and ready oxidizability in the air, and 

' mJerular weights indicated by cryoscopic measurements in 
and naphthalene, it seems probable that they consist 
*:J'i-ii»illv >'f ,n G ( C io H 7):t> an| i to a small extent of 

i.cU-i-u iVh;liyleth«ie. T. H. P, 


Pnenvldichloroatnine [Di-iu-chloroaniline]. SrwAN Gold- 
..liMiw [Her., 131 a, 46, 2728 — 2736). — The existence of di-ai-chloro- 
'i.jlji,,-, and i» chloroaniline as intermediate products in the action of 
hifiocidorites on aniline has already been indicated by Baschig 
j-itnh. tiityew. Clam., 1907, 20, 2065; compare also Bamberger, 
.1 , lf.'-t, b 238). 

The Jieiiloro-compound has now been isolated by the author by the 
inlet action of aniline and hypochlorous acid in ethereal solution at a 
!„»• temperature. The ethereal solution of hypochlorous acid is 
plained by extracting an aqueous solution of the acid, prepared 
jircoidit," to Wohl’s method (A., 1907, i, 194), with ether, and 
rapidly cooling to - 15°. At the ordinary temperature the solution is 
mi-tiljle. and rapidly decomposes, yielding acetaldehyde and hydrogen 
chloride. 

When treated with slightly less than the calculated amount of 
aniline in ethereal solution at -15° to -20°, a yellow solution is 
iihuiiiil-d, which on evaporation at - 40° yields di-u-ddoroanilim, 
M’lit'l,. as a viscid oil, having a colour similar to that of potassium 
ilidii'cmate. Although in the free condition, the dichloroamine is very 
datable uni decomposes explosively when removed from the freezing 
mixture ; in ethereal solution it may be kept for several hours without 
undergoing appreciable change. It liberates iodine from potassium 
iodide, and ou treatment with ethereal hydrogen chloride rapidly 
decomposes, with the formation of 2 : 4-dichloroaniline and 2:4:6- 
iriebloruaniline. 


hen tie it ed with sodium bydroxide, alcoholic ammonia, sodium 
thiosulphate, aniline or copper powder, it yiolds p-aminodiphenylamine 
Imlruzulienzene and benzoquinoneplienyldi-imine ; it is probable that 
the ft ee radicle KPh. is formed as an intermediate product in these 

decompositions. 

Attempts to prepare w-chloroaniliue by the interaction of molecular 
quantities of aniline and hypochlorous acid in ethereal solution at a 
mif temperature were unsuccessful. 


uu-'- .i -.b-FejdaMorouniline, prepared from 2 : 4 : 6-trichloroauiline 
0 P° cl dorons acid in a similar manner to that described above for 
If. I ,re P ai 'ation oE di-w-chloroaniline, is much more stable than the 
■tuer compound, and forms a viscid oil having the ctdour of 
i i( n ' '-ten. It has a sweet, disagreeable odour resembling that 
■ solidifies at -80° to a glassy mass. When heated, 

a ',“5 111 L ' olo “r amJ decomposes explosively with the pro- 

vioht ame ' ^ dissolves in strong sulphuric acid, yielding 

warmed U ! ™ S ' W ^ lc ^ ^ ecome > e dow and evolve chlorine, when 
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On the addition of potassium iodide in aqueous alcoholic s 0 luf 
an ethereal solution of the dichloro-compourid, iodine (2 atom • 
liberated and 2 : 4 : 6 : 2' : 4' : 6'— hexachloroazobenzene is form^ ^ 
the presence of hydrochloric acid, 2 :4 : 6-trichloroaniline is prod, 18 
the amount of iodine liberated in this case being twice th ,» Uc ^ 
above. ‘ ^ 

A sketch of the apparatus employed in the preparation of *v 
dichloroamiues is given. p ^ : 


A New Group of Metallic Compounds of the Arorr 
Thiocarbamide Series. Rudolf Krulla {Jkr., lyjj 
2669 — *2672). — Aryl thiocar ham ides are readily prepared by the a t* ’ 
of aryl amines on carbon disulphide in the presence of a iub-tar ' 
which absorbs the liberated hydrogen sulphide. For this purpose t]^ 
author recommends nitrobenzene, which reacts in accordance with 

equation: 5NH 2 Ph-f 3CS 2 + Ph*N0 2 = 3(PhNH) 2 CS + 2H 2 0 + 3S. }{[ 

has also employed a number of metallic oxides and salts for this 
purpose, and thus obtained a new series of organometallic derivative? 
of which the tin compounds have been most completely investigated ’ 

When an alcoholic solution of aniline and carbon disulphide j s 
treated with tin hydroxide, a yellow tin salt, Sn(S*CS*NUPhj £ 
immediately precipitated in a practically pure condition. Like^the 
similar salts of oilier metals, it is almost insoluble in most solvents 
except acetone and a mixture of acetone and alcohol, and h readily 
decomposed when warmed, even in solution. Warm acids immediately 
convert it into diphenylthiocarbamide and the corresponding metallic 
salt, whilst prolonged contact with aniline causes a similar charge. 
Lead hydroxide similarly yields a lead salt, fine needles, when added 
to a dilute alcoholic solution of aniline and carbon disulphide; in 
concentiated solution, however, a dark green coloration is observed, 
and hydrogen sulphide is evolved with perceptible heat evolution. 
This appears to be the only case in which hydrogen sulphide is 
given off. 

The bismuth salt forms long needles, readily soluble in alcohol, 

In the cases of arsenic and antimony, the organooietallic derivatives 
could not be isolated, the thiocarbamide and the metallic sulphide 
being the products of the action. Copper behaved similarly to the 
alkali metals, forming xanthates. 

Ilomologues of aniline which do not contain too many acidic groups 
react analogously. In these cases it often occurs that lead oxide or 
hydroxide is active when tin is no longer useful. Organonietallic 
derivatives have been obtained from p-toluidine, monomethylaoiline, 
^-aminophenol, a- and /J-naphthylamiue. Dipheuylamine did not 
react. L. \V. 


New Methods of Preparing Thiocarbanilides. Harry S. Fbv 
(/. Amer. Chem. Sue., 1913, 35, 1539 — 1646).— The method of 
preparing thiocarbanilides by the interaction of carbon disulphide and 
an aromatic amine frequently fails in its desired object, and the cause 
is attributed to the alcohol and potassium hydroxide which are 
generally introduced into the reaction mixture. By omitting t 6 
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,acing tho alkali by pyridine, tbe process is so improved 
aul •''yield of a purer product is just as readily obtained. A. 
f' o j ji-o-chlorophenylthiocarbamide prepared in this manner 


(compare Grosch, A., 1899, i, 599). 

•si l: '- 1’,’.^, together with pyridine, tbe former to remove 

V : ' 1 ’ 1 Sulphide from the primary reaction and the latter to 
!•’ t i, e hydriodic acid formed in the secondary reaction of 

t:i - .. sulphide, excellent yields of the varions thiocarbanilide 
^ !l '’ "u^ru be obtained; the process in this respect is greatly 
osi|«" ,u ! ore vious one. The reaction may be summed up by 
."tluun: W + CS, + k + 2C a H 5 N - CS(NHR) i + 

■It \ lll + S. An excess of carbon disulphide is applied (both in 
* die previous method), and during the action which occurs 

■' *! t wiruiii'V pyridine hydriodide separates. Tho reaction product 
ciit.iille'1, and (he mixture of tbiocarbanilide and sulphur 
IcliicJ In filtration of the aqueous residue is then separated by 

siiaLiiuii with alcohol. . . ... 

lu the preparation hy the latter process with iodine it is important 
lut o’llv tbe theoretical proportions of aniline aud iodine should be 
S with excess of iodine, the reaction proceeds quantitatively to 
iTioraialioii of a thioearbimido according to the equation : MU f R + 
;+] ;sCrll 1 S-BNC8 + *C,H 1 N,III + a Indeed, this reaction 
ru’vi.lei- a convenient method for tbe estimation of aniline (dissolved 
1 a mixture of carbon disulphide and pyridine) hy direct titration 
mil a solution of iodine in carbon disulphide. D. F. T. 


Transformation of Phenyl Allyl Ethers into the Isomeric 
Ulylpbenols. Lddwio Or . a isek and Otto Kisleb (Aimalen, 1913, 
:01, 21— 119).— It has been shown (A., 1912, i, 965) that tbe allyl 
lii,.,s of several phenols change almost quantitatively by heating, 
(iiuHiures even below the b. p., to the isomeric ally Iphenols. In order 
o test tl« generality of tbe change, a large number of aromatic allyl 
llu-rs have been examined ; all without exception undergo the change, 

_K 

'lir others are of the types (i) K(^ ^)0-C s H s , (ii) ^ ^>OC s H s , 

“R 


11 


ml (iii) ( ^0'C s H 5 . Those of type (i) change very easily to 

-itlhlpkiiols, and those of type (ii) readily to p-allylphenols. Ethers 
i y , (iii) yield o-allylphenols, so the allyl group preferentially enters 
Im nucleus in tbe on ho- position to the hydroxyl group. Theb. p.’s /0 mm. 
•1 tbe allylplienols and also the densities are generally higher 
li,ui tbe corresponding constants of the isomeric allyl ethers ; excep- 
i01 b however, are the ally! ethers of phenols containiog a negative 
ub.'tuufent in the ortho position to the hydroxyl group, tbe b. p.’s of 
ae.-e being higher than the b. p.’s of the isomeric allylplienols. 

A at suitable ethers changes such as : 

3)y51c-(J t H 4 -OC!,H 5 OMe-C 6 H 3 (C 3 H.)-OH — > 

0Me-C 6 H 3 (C,H 5 )-O-C 3 H 5 -> OMe-C 6 H ! (C 3 H 5 ) 2 -OH 
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proceed with good yields. Such changes occur particularly easily , iti 
allyl ethers of phenolaldehydes and phenolcarboxyhc acids and 
esters. However, when t.ho aldehyde or carboxyl group oeei,[„ ei 
position in the nucleus into which the ally) group desires to enter, ju 
eliminated as carbon monoxide or carbon dioxide respectively . 
example, by alternate heating and allylation esters of o-allyloxybe^ 
acid are converted into 2-all}loxy-3 : o diallylbcnzoates ; the latter then 
chanoe to 2 : 4 : 6 triallylpheuol by hydrolysis and heating 

In addition to the change to o-propenylphenols by heating wi t t 
aqueous potassium hydroxide (lot. cil.), o-ally phenols are changed i» 
another manner by heating with an acid catalyst, such as pyridij, 
hydrochloride; this change, whereby dihydrocoumirones are produced, 

OH-C 6 H 4 -CH 2 -CH:CH, -a- C 6 H 1 <^_i>CHMe, will be described 

in a future communication. . 

The aromatic allyl ethers described below are prepared generally 
bv boiling the phenol in acetone with allyl bromide and finely powdered 
potassium carbonate. For the preparation of the allyl brom.de, 
Merling and Jacobi’s hydrogen bromide method (A., 181)1, i, 162) U 
recommended, the yield being 85%. An apparatus is figured an! 
described by which 120—150 grams of hydrogen bromide per hour at 
be obtained quantitatively from its elements. 

Although the change frequently occurs at lower temperatures, ib< 
optimum temperature, at which the change is complete usually i„ , 
few seconds or minutes, for the conversion of the aromatic allyl ether 
into the allylphenol is 230-250°. .Difficultly volatile phenyl ,11,1 
ethers cannot have a b. p. under ordinary pressures, because tie, 
change to the allylphenol before the b. p. is reached. 

p -CMorophmyl allyl ether, 0, i H 4 Cl-OC a H-, b. p. 106-lOr/lt urn, 
D « 1-131, a colourless liquid having an odour of aniseed, is corvette 
bv boilin.' for twenty to twenty-live minutes into i-chloro-UllglpM, 
OH. 0 U 01 C.U„ m. P . 48’, b. p. 256-260’ or 124-1 28»;Li mm, 
T)u 1 - 171 8 (supercooled liquid), which develops an olive-green coloration 
with alcoholic ferric chloride and forms a p-mlnbemoale, m. p K. . 
p ,-Brotnophe.nyl allyl ether b p. 1!6’/U mm *““* b * * 
few minutes Ibroaio-l allyl phenol, m . p. 50, b " P’ .J h 
142—144714 mm. p -Nilrophenyl allyl ether, m. p. , ■t 

! 6071 3 mm faintly yellow prisms, yields about 40% of 4-»ttro-2-ail /- 
JLn'ol at ”60’; theater hi m p. 79’, b p. 1 W -- 

tallises in colourless leaflets, Mjl ’ 

m p 52°, yellowish-red needles and prisms, yields by ' lC ^ £ 
petroleum at 230° about W of 

yellow needles and pr.sms (fenaoa^ m. p. 9. , - - 96 '- yield! 

p-2 'olyl allyl ether , b. 211-213° or 91 ” n . m ' m , 

by boiling for one hour Udlyl-p-cnsol, b- P->® - ^ potassiu m 

1-006 { v -netrobenzoale m_p. 6J ). By b ^ £0asel . (ed into 
hydroxide and water at 14 ■« ‘+’ ■ ’ 5 ’ ^ ^ mtlk ylethr of 

Z propernyl-p-cresol, b.p. 1-0 ‘- 4 / 11 ’ iulB p er uianga“ 4tl - 

oxidised to 4 met h oxytaophtbalic acid by p t J ^ , p 

By allylation, 3-allyl-p-cresol yields i-allyl p tolyt,, J 
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, 3 mn j 4t from which is obtained by prolonged heating a 
;j {|lia titity of a substance, b. p. 135 — 145°/14 mm., which is 
. i ^lth yl-3 : 5-diaUytphenol. 

, i/Jeihtr b p. 140°/9 mm., D 1 " 1 024, changes very easily 
» Mew/eml, b. p. 285-287° or 149°/10 mm., D» 1 036, 

' lops a deep blue to deep green coloration with alcoholic 
, il)n de and forms a p-uilrobenzoate, m. p. 136°. 
fry m ’. cn ..i obtained previously (lot. cit.) by the transformation of 
I 1,1 ii”ivl ether is now definitely proved to be o-eugenol (o-allyl- 
F"''' 1 '' u -inceit yields by treatment with aqueous potassium hydroxide 
ijf f ni= -I Iiropenylguaiaeol, m. p. 78°, which is identical with Pauly and 
r isoeugenol, (A., 1911, i, 785). o -Eugenyl allyl et/usr, b. p. 

i fcul ‘ li/mm, l>‘ 5 1016, changes at 200° to o-allyleugenol, identical 
the substance obtained by the transformation of eugenyl allyl 


II ir 
[with 

r tl o-j 1 »v >i,Ler ’ b - p- 2 ° 5 - 208 ° ° r 85 °/ 12 

l,y boiling to •2-methyl-Z-cUlylphemSl , b. p. 231 — 233° or 


D 15 0-969, 


mm., B” 1-007, which must contain the allyl group in 
!tk ortho-, position to the hydroxyl group, since it is also obtained 
V heitin * 2-ally)oxy-/n-toluic acid (see below). 

' allyl ether, b. p. 211—214“ or 92— 94°/ 1 2 mm., D” 0-965, is 
i, ,1 "l,v boiling to 3-me%f-2(or i)-allylphenol, b. p. 239—240° or 
11-112-/11 mm., D u 1 012; since the liquid has been separated into 
li-jtiiil and a solid, m. p. 53°, possibly both allyl-m-eresols aro present 
n it, 15 v further allylation it yields allyl-m-tolyl ally l ether, which 
i, linger at 1>:. ! 0° to o-me.thyl-2 : h-diallylphenol, b. p. 272—274° or 140°/ 

5 mio., to the extent of about 30%. 

u-Xdruphenyl allyl ether, b. p. 155712 mm., is changed by heating at 
So- for iive hours to 6(ty-allyl-o-inlrophenol, m. p. 9°, b. p. 
.DU— lo.V 15 mm. ( barium salt, golden-red leaflets). 

a S'apldhyl allyl ether is an oil which cannot be distilled, even under 
liinii.islied pressure, without partly changing lo'2-aUyl-a-naphthol, b. p. 
171 : 12 mm. (p-Mtrobenzoale, m. p. 99°). The allylnaphthol, which is 
jlitained in 50— 60% yield at 230°, condenses with benzenediazoniuin 
ililuii.ls to form i-benzeiieazo-2-allyl-u-naphtkol, m. p. 157 — 158°, red 
crystals with green reflex. 

Tne behaviour of ethyl o-allyloxybenzoate has been recorded (foe. 
'll. . Tlie position of the ally! group in the transformed product i8 
pruved by elimination of the carbethoxy group, whereby o-allylphenol 
is obtained. Methyl o-r dlyloxyleuzoale, b. p. 143°/12 mm., D 15 1-118, 
flu;, jits by heating to methyl 3-allylsalicylate, b. p. 130°/10 mm., 
1> l-l'Jt) ; , with almost explosive violence; the latter gives a bluish- 
v - coloration with alcoholic ferric chloride, and yields 3-allylsalicyl- 
o, si if, 0 3 lf,-e,H 3 (OH)-CO-NH 3 , m. p. 99°, colourless plates, by pro- 
longed k.eping with concentrated methyl-alcoholic ammonia. By 
heating 2-allyloxybenzoic acid, the allyl does not displace the carboxyl 
group as in the cases recorded below, but enters position 3, as is 
proved by the conversion of the resulting 3-allylsalicylic acid into 
o aiiviplieiiol at 300°. o-Allylphenol condenses with benzenediazonium 
chonde to form the benzeneazo-o-allylphenol mentioned above. 
- hf-.-'L,.,";; ;i ullyibtnzoic acid, m. p. 53°, is obtained by hydrolysing 
y UL. CIV, 1. 4 k 
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the methyl ester, and 2-acetoxy-3-allylbenzoic acid, 
^H 5 -C 6 H 3 (0Ac)’C0 2 H, 

m. p. 96°, colourless needles, by boiling 3-aIlylsalicylic acid with 
anhydride and potassium acetate. 

Methyl 2-allyloxy-3-allylbenzoate, b. p. 152 — 162°/9 mm., obta' 
heating methyl 3 allylsalicylate withallyl bromide and methyl alj? ^ 
sodium methoxide, yields 2-allyloxy-3-allylbenzoic acid , m, p . 
hydrolysis. By heating at about 250 — 260°, the acid is convert^ 
3:5 -diallylsalicylic acid, m. p. 99°, and 2 : Q-diallyl p/ ira/J ( 

256 — 258°, whilst the methyl ester yields methyl 3 : ^-diaUyl,sal; Cl / ^ 
b. p. 155 — 1 65°/9 mm., which develops a dark blue coloration • 
ferric chloride. 3 : 5 -Diallylsalicylic acid , m. p. 99°, colourless ntdv 


gives an indigo blue colour with ferric chloride, and forms an 


mji 


derivative, m. p. 94°. 

The allylaiion of methyl 3 : 5-diallylsalicylate yields methyl 2.(01, l 
3 :5-diallyt benzoate, b. p. 180 — 182°/10 mm. This ester decompo*' 
completely by heating under ordinary pressure, but the correspond * 
acid, in. p. 55°, is converted into 2:4: 6-triullylphenol, b. p. 293_%’ 
or 152 — 1 5 3°/ 1 0 mm., J ) 15 0*978 ( phenylcarbamate , m. p. 97 °), * j 

Methyl 2-aUyloxy-‘6-?nethy I benzoate, b. p. 130 — 140°/10 unu., is con 
verted by heating into methyl 2-hydroxy-3-methyl-5-al/ylUruoate b 
275 — 290°, whilst 2-allyloxy- 3 - methylbenzo ic acid, m. p, 593 ’ ■ v 
chiefly 2-nwih.yl-3~allylph.enol, b. p. 231 — 233°, 2-hydroxy^-)mlo\. 
5-allylbenzoic acid, m. p. 127 — 129'', being obtained as a by-product ^ 
Ethyl p aliyloxybenzoate, b. p. 156°/10 mm., is changed at 220— *\V| : 
to ethyl 4- hydroxy- 3-all ylbenzoate, in. p. 78°, b. p. 185°, 9 ma ^ 
hydrolysis of which yields ±-hydroxy-3-allylbenzoic acid, ru. p. ] 2 jj\ 

4 - A llyloxy benzoic acid, m. p. 162°, crystallises in colourless plates 
and leaflets. By heating with concentrated aqueous potassium 
hydroxide at 180°, 4-hydroxy-3-allylbenzoic acid is converted into 
k-hydroxy -3-pro penylbtnzoic acid, m. p, 169°. 

Ethyl \-allyloxy-3-all ylbenzoate , b. p. 1 7 6°/9 mm., obtained by the 
allylation of ethyl 4-hydroxy-3-;dlylbenzoate (corresponding acid 
c 13 h ]4 o 3 , 111 . p. 140°), is easily converted into ethyl l-bydroxy-% : 5- 
dially l benzoate , m. p. 94°, b. p. 184 — 194°/9 mm., at 220 — 230 5 . 
i-Hydroxy-3 \b-diallylbenzoic acid has m. p. 108°. By allylaiion its 
ester is converted into ethyl i-allyloxy-3 : b-diallylbenzoate, b. p. 
190°/10mm., which decompo>es wlien heated under ordinary pressure; 
the acid, C 16 H ls O g , m. p 97°, however, is converted into 2:4:6- 
triallylpbenol quantitatively at 300°. 

2-AUyloxybenzaidehyde, b. p. 130°/ 10 mm., D 15 1*094, obtained almost 
quantitatively by boiling salicylaidebyde with allyl bromide and 
potassium carbonate in absolute alcohol, changes at 220 — 230° to 
3 -allylsalicylaldehyde, b. p. 245*5 — 246° or 1 1 1 °/ 1 1 min., B b 1 '09S, 
which develops a bluish-violet coloration with alcoholic ferric chloride, 
forms a copper salt, Cu(C ]Q H 9 0 2 ) 2 , m. p. 181°, olive-brown needles, and 
ferric salt, Fe(O ] 0 H 9 O 2 ) 3 , m. p. 110—111°, black crystals, condenses 
with benzenediazonium chloride in alkaline solution to form 
azo-3 -allylsalicylaldehyde, C 6 H 5 N 2 *C 6 H 2 (OH)(C 3 II 5 )‘CHO, m. P- »'» 
yellow needles or prisms, and forms an aldoxime , 
C 3 H 5 *C 6 H 8 (OH)-Cn:NOH J 

m. p. 79°. The oxime is converted by acetyl chloride into the oc y 
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. -ivt-, C-H 5 -CA(0H).C1 I:NQAc 1 m. p. 58° (from which the 
hy heating), and the hydrochloride, 

!( " 1 c s h 5 -c 6 h s (oh)-ch:noh,hci. 

..•livlation by the potassium carbonate method, 3-allylsalicyl- 
■\ ; Y converted into 2-methoxy-3-aUylbenzaltlehyd8, b. p. 128°/ 

l , ’ nhich is oxidised to 2-methoxy-3-allylbenzoic acid by alkaline 
,! |rr“'0u peroxide. The formation of this acid is the proof that the 
hi 'roup ' s in position 3 in the allylsalicylaldehyde obtained by the 
. i,. formation of 2-allyloxybenzaldehyde. 

"h.Wilo.ni- 3 -aUi/lbenzaldehyde, b. p. 145 — 147°/ 1 1 mm., obtained by 
‘Klation of* 3-allylsalieykIdehyde, is converted at 200° into a 
•6-iliallvlphenol (75%) and 3 : 5-diallylsalicylaldehyde, b. p. 138—143°/ 
i wiiumrbazone, m. p. 1 54 — 156°). 2 : 6-Diallylphenol condenses 

jili bpnaenediajsomum chloride to form 4 benzeneazo-1 : 6-diallylp/ienol, 
,, 57' reddish-yellow prisms. 

e.Allyloxybcnzyl alcohol , C 3 H 5 0*C rt H 4 *OH. 2 *OH, b. p. 133 — 150°/ 
u, in , obtained by the allylation of saligenin, yields formaldehyde 

3.1 resinous products by heating. 

i-Mb/loxyhiizaldehyde, b. p. 142°/10 mm., changes violently at 

5.1 "70°, and yields about 66% of i-hydroxy-Z-aUylbenzMthyde , m. p. 

3 . h. p. 179°/9 mm. .By allylation, the latter yields 4 -ullyloxy-’A- 
hiikenzaldehyie, b p. 164°/10 mm., which changes at 250° to 4 -hydroxy- 

: j -litillylknzaldekyde, m. p. 67-5°, b. p. 185 — 190°/ 1 0 mm., to the 
lU'in of about 06%. This in its turn, by allylation, yields 4 -attyloxy- 
\b i!itliyll>Kumldeli>iJe, which even by distillation under low pressures 
i,e-, carbon monoxide and is converted into 2:4: 6-triallylphenol. 

Tlii: behaviour of 2-aliyloxy-3-metkoxybmzaldehyde (o -vanillin allyl 
her), 1>. p. 150 — 100°/12 nun, obtained by the allylation of 
vanillin, is particularly interesting. By heating at 170 — 240°, it 
ieIJs mainly e-eugenol, carbon monoxide being eliminated ; in addition, 
owevfT, 2 hydroxy- 3 -last/, oxy-5 -allyl benzaldehyde ( 5-allyl-o-vaniUin) t 
1 , p. 48 — 49°, pale yellow crystals, anil h-kydroxy-i-methoxy-ballyl- 
virjildehyde. (5-idlylvanilUn), m. p, 86°, b. p. 173°/9 mm., are formed. 
■A Ilyl-i, -vanillin is almost odourless, develops a dark blue coloration 
ith alcoholic ferric chloride, dissolves in 10% aqueous sodium carbonate, 
mas a mmicarbazone, m. p. 195°, and in alcohol reacts with con- 
mtrattd aqueous ammonia to form au immn-derivative, 
C 3 H 5 -C c H 2 (OJIe)(OH)-OH IN H, 

’■ l ! 114°, yellow needles. By allylation, it is converted into 
■metUxy-i-a!hjloxy-5-cdlylbemeuldehyde, which changes at 170 — 285° 
itii o-allyleugenol. 

3 Mellmy-A-allyloxybemaldehyde (p - vanillin allyl ether) changes 
ery vigorously at ordinary pressure, and appreciably even at low 
riss n-es, to 5-allylvanillin ; at 210—220°, the yield is 80%. 
■"tttoxy-i-allyloxy-5-alhjlbenzaldehyde, obtained by its further 
> ation, changes to o-allyleugenol by distillation, the amount of 
in bon monoxide evolved corresponding with an 82% yield. C. S. 

Preparation of the Thymyl Ester of i .so Valeryloxy acetic 
tcid. .I D. Riedel (D.B.-P. 260471. Compare this vol„ i, 63).— 
Moroacdate, a yellow oil, b. P . 262°, with a faint odour of 
' 1 1 l: ' P re P ar ed by the condensation of thymol and chloroacetyl 
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chloride ; when treated with sodium isovalerate it furnishes thyr, ijfj*. 
valcryloxyacetaie, C c H 3 iMcPr^-0-C0-CH 2 -0-G0'CH 2 'CHMe 2 , a jellow 
liquid, b. p. 207— 209°/19 mm., U 1 037, and of therapeutic val„ e 

i f - M. G. u, 

Action of Bromine and of Chlorine on Phenols. Substitj. 
tion Products, ./.-Bromides, and ./.-Chlorides, XXVI. Action 
of Bromine on Di-o cresoldimethylmethane [6 : 6 -Dihydroxy. 
/ 3 / 3 -di-m-tolylpropane]. Theodor Zincke, J. Kempf, and W, 
Ukvebzagt (Annalen, 1913, 400, 27— 47).— m- and p-Creacls 
condense with acetone in the presence of hydrogen chloride to f. )lm 
indifferent substances, C, (1 1I., 4 0„, -which are probably etlievs (Zincke 
aud Gaebel, A., 1912, i, 442). o-Cresol (7 parts), acetone (1 
and 0'7 part of hydrochloric acid, D 1‘19, react at the ordinary tem- 
nerature to form G : 6'-dihydroxy-/?/i-di-»i-tolylpropane, 

V CMe 2 (C 6 H s Me - 0 H ). 2 , 


) 111 lib ueuitviuui. xn ^ .7 y — ..V, 

m p 88—89°, aud reacts with bromine in cold glacial acetic acid to 
form 5 ; b'-dibromo-G : V-dikydroxy-W-di-m-lolylpropaw, 

C J1 e.,(C,.H 2 Me Br -0 1 1 ) 2 , 

m p 119 — 120 °, colourless ’plates or double pyramids (dwcelyl deriv- 
ative in p 145°). Wheu treated in the cold with an excess of bromic# 
without a solvent, dihydroity-^-di-m-tolylpropane or the preceding 
dibromo-derivative yields 3 :4 : 5-tribromo-o-cresol, tetrabromo-o ccesol 
(in one experiment a substance, O w H 9 Br 5 , m. p. 250-25P), ad 
^ . 3 . foomo-5-pmlabromoisopropyl-o-cresol (ip - /maoromo-o-iso/mpt/l-o- 

cresol), OH-C^^'c^C-CBrlCH Br 2 ) 3 , m. p. 169-170° (decomp,), 

colourless, monoclinic prisms, which is insoluble in aqueous sodium 
hydroxide The l.exabrmno- /-bromide resembles i/r-h©ptabromo-yj-i«)- 
propylphenol (Zincke and Griiter ,, local.) in its behaviour, and sincethe 

fatter has the constitution 011-C 6 H 2 Br 2 -CBr(GHBi,) 2 (Zincke, 

1912 i 443), ii-hexabiomo-5-isopropyl-o-cresol probably has the col 
stitution recorded above; it certainly contains only one b.oaniie a on 
in the benzene nucleus. It readily yields an acetyl duiv h , 
O H O Br m p. 135— 136°, stout plates, by treatment with aret. 
anhydride and concentrated sulphuric acid. By the action of ahoW 
and 2xV-sodium hydroxide at the ordinary temperature, 11 o j 
derivative is convened into 3 -bromo- 5 -Mrabromoisopropeuyhcr , 
OH l C<p?r~-nfp> < -'‘C(CHBr 2 )lCBr 2 , m. p. 94-95°, which torn* 
acetyl derive, C 12 H 9 0 2 Br m. p . 1H-115° and * 

n it ill!,, rn n 1111—111° By oxidation with boiling uiiuw 

SSIC nitrate, the methyl ether 

mttiuay-m-Udmc acid, C 9 H 9 0,Br, m. p. - ' ' t ’ m in t l, e benzene 

which proves the presence ut only one bromine heB , 

nucleus of the methyl ether aud, therefore, also in that 

bromo- /.-bromide. , j:-, 0 i ve d in acetone, is 

/-3-Bromo-5-pentabromoi*opropyl o-cre»ol, dis-o 
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'CM e "ca >c ' C(CHBr ^' 0Me ’ 


, 1 bv careful treatment with water at the ordinary temperature 
fonrcrtt 1 } , tra yf 0mo i S opropylidenetoluqidxwne, 
into i-tron>o J /OBr'-tC Hx, 

C0 ^OMe:CH- >C,C ^ tHB 2 ' 2 ’ 

at)— 1 SI 3 golden-yellow prisms, which is quite stable. It is 
*' , 1( ) into’ the bexabromo-if>-hromide by hydrogen bromide in 

& Mid > y ield *» d iZ eMe ' 

OAo'C<cM^OE >C - C ( CHB re)/ 0 A=. 

’0—161° colourless needles, by treatment with acetic anhydride 
?' Jcpntraled sulphuric acid, and is converted into 3-6romo-5- 
afro lllmieOwxpsopropyl-o-<resol, 

OH-C<[ 

inn 101°, colourless prisms ( acetyl derivative, 

!!! by boiling methyl alcohol and a few drops of concentrated 

-ulphuiic acid. pn,_prj. 

The phenol alcohol, 0’C(CHBr 2 ) 2 , OH, m. p. 

1 colourless needles or prisms, corresponding with the preceding 
imi’wte cannot he prepared from the hexabromo-i/--bromide or from 
the Uilutpiinor.c by the addition of water, but is obtained from the 
l*i ter" in a curious manner by the action of glacial acetic acid and 
('anting sulphuric acid (20% S0 3 ) on the water-bath, water being 
-ubsioaenlly added to tho solution, 

3 -lhomo-rntribromoticpro|jCijyl-j-uesol is produced by the reduction 
t ,f o-iiioiiK'-S-tetrabioinoieopropylidenetoluquinone by stannous 
chic, ride solution and hot glacial acetic acid, but lias only been 
identified in the form of its acetate, 

OAc-C<^ [ r :^>C-C(CHBr,):CHBr, 

m. p, 90—91°, rhombic prisms or plates. 

|iv slaking with aniline and glacial acetic acid, the hexabromo-i/c- 
brniiide or the toluquiuone is converted into pentahromoxwpropyl-o- 
128 — 129°, which is given the 


.51 

CO<p' Bl jl^^>CH-C(CHBr 2 ) 2 -N H Ph, on 


•wl anilide, C 1( .H u ON Br^, 
qiunonoid constitution, 

account of its insolubility in alkalis. It forms colourless crystals 
which easily become yellow, and dissolves in boiling methyl or ethyl 
alcohol or glacial acetic acid ; the yellow solutions deposit a substance , 
ni. p. '2'2'd — 221° (decomp.), intensely yellow prisms, which forms an 
orange -yellow sodium salt. The nature of the yellow substance has 
not yet been ascertained. G. S. 


[Preparation of Compounds containing Selenium.] August 
von Wassurmann and Ernst Wassekmann (D.R.-P. 2617y3). — When a 
solmion ol p-mtrosodimethylaniliDe in concentrated hydrochloric acid 
-solution is treated with hydrogen selenide a bluish-red scum is formed ; 
when this fewco-derivative (which was not isolated) is oxidised and 
subsequently treated with an aqueous solution of zinc chloride, a double 
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compound with zinc chloride is precipitated; this “selenoazine \\ 
is an analogue of methylene-blue, and cau be employed as a d 
for the introduction of selenium into animal tissues; it j 0a ^ 
glistening, dark green bronze powder, readily soluble 5 a 
sparingly so in alcohol. F. 


Action of Methyl Iodide on Aromatic Tellurides v 
Lederer (Annalen, 1913, 399, 260 — 271). — Aromatic tellur id* 1 
unlike aromatic sulphides and selenides, readily react additivelv 5 
methyl iodide, forming diarylmetbyltelluronium iodides. From th 
other salts can be prepared, specially characteristic being the sparin T* 
soluble pierates, chromates, dichromates, and platinichloiides • tV 
chlorides form doublo salts with the chlorides of mercury tm\A • e 

j j 21nc 

and copper. 

The diarylmethyltelluronium hydroxides, prepared from the iodid- 
by means of moist silver oxide, are extremely hygroscopic, oily lj a 
which have a strong alkaline reaction, liberate ammonia from its wilt/ 
precipitate the heavy metals in the form of their hydroxides but do 
not combine with carbon dioxide. Aryl tellurides react with etkl 
iodide only to a very small extent. y 

Phenyl telluride and methyl iodide, after being kept for two dtn 
yield a crystalline compound, TePb s MeT,MeI, which is converted bv 
ether into diphenylmethyl tellur onium iodide , TePh^Mel, m. p r i r 
decomp. 123 — 124° (bath at 110°), colourless needles (from hot waUrj 
which is decomposed by alcohol, as also are the bromide, m n 
137 — 138°, small prisms, and chloride, in. p. 129 — 130° (deeomp.). Tb e 
nitrate , m. p. 168 — 169°, rhombic plates; platinicldoride, in, p. 
157 — 158°, microscopic, yellow plates ; chromate , in. p. 151°, orange-red 
needles; dichromate, decomp. 153°, orange-red, quadratic leaflets: 
picrate, C l9 H 15 0 7 N 3 Te,lI (2 0, m. p. 93 — 94°, long, yellow needles; 
mercurichlonde, C 13 H 13 TeCl,HgCl 2 , m.p. 135 — 136°, colourless needk 
and zincichloride , m. p. 149 — 150°, are described. JdiphenylmeM- 
telluronium hydroxide has an odour of piperidine or pyrrolidine, and is 
decomposed by warm water. 

^-Tolyl telluride and methyl iodide, after being kept for five dais, 
yield, after treating the product with ether, di-\\-tolylm,dkyltelhronim 
iodide, m. p. 85—86° (deeomp.) ; the picrate, m. p. 157 — 158°, yellow 
needles; mercurwhloride , m.p. 149 — 150° (deeomp.); chloride, bromide, 
m. p. 73- — 74°; dichromate, m. p. 54 — 55°; chromate, m.p. 51—52’; 
platinichlw'ide, m. p. 104—105°, and aurichloride, m. p. 35 — 36°, have 
been prepared, but the salt-sand also the hydroxide are not particularly 
stable, several of the preceding salts certainly being impure. 

Di-o-tolylniethyltellur onium iodide, m. p. 125 — 126°, small crystals, is 
obtained directly from its components after keeping for fourteen days 
The bromide, m. p. 134 — 135° (bath at 120°), small piisms ; niinfy 
m. p. 155 — 157°, hexagonal plates; picrate , m. p. 143 — 144°; pfefini- 
chloride , m. p. 186°, microscopic, yellow prisms; dichromat*, m,p. 
171 — 172° (deeomp.), orange-red needles; chromate, m. p. 161— 
small, yellow prisms; msrcurichloride, m. p- 134 — 155° (deeomp.), 
felted needles, and basic zincichloride , TeMe(C 7 H 7 ) 2 Cl,ZnCl*0H, micr0 



ORGANIC CHEMISTRY, 


i. 1183 


i ftv ,ir prisms, have been prepared ; the hydroxide is not hvgroscomc 
and comparatively stable, not being decomposed by boiling' fvatetT 

C. S. 

Oxoniuni Compounds. Georgs L. Stadnikoff ( /,v,. tort d c 

Corap-e A I9 i 2 109 _ 971) ._ In 

the cowliwon drawn by the author from the occurrence of tetra 
pbenyletbnne and aa-diphenylbntane after the action 0 f water on 
reaction product of diphenylmethyl bntyl ether and magnesium 
FIi .p;.i iodide, that the mlditive compound of the latter two substances 

is of the structure CHPhp^Mgl' !t ma y b » objected that the 

vnunti.ua of the tetraphenylethane and oa-diphenylbutane possible 
:,iva-.!o'l the addition of water. r 

I',, meet this objection, diphenylmethyl butyl ether has been 
flowed to react with various magnesium alkyl haloids in solution in 
i her ("'men does not prevent the formation of such additive com- 
ponds) for considerable periods. The procedure was to add the 
diphenylmethyl butyl ether to the cooled ethereal solution of the 
magnesium alky haloid and to find the quantities of any gaseous 
products evolved on toiling, and of the total organic product 
ohuuned on subsequently treating the cooled reaction product with 

There are three main directions of decomposition of tire ether 
» dm-e compound which is believed to be the primary product on the 
kmuMoot water: (I) the regeneration of diphenylmethyl bntyl ether; 
(-1 J:c formation of tetraphenylethane, and (3) the production of a 
ai-lij-lu'iiyl substituted paraffin hydrocarbon 
Hitli diphenylmethyl butyl ether and magnesium propyl iodide all 
M' above rraefons occur, although the relative amounts of the 
. remit products vary from those obtained earlier (A 1912 j 97 n 
mth the .same Gngnard reagent in the absence of ethyl ether ’ The 
rcuilts, how ever, condim the author’s views 3 lh ® 

With watC gave 7“*’ sther - subsequently 

ether. K P P d unaltered diphenylmethyl isoamyl 

U "' Snard “«• quantity 
beating after o J6 addition^of'the^'mixed 1 ’ °etlre^ S ^ 

The Isomerism 

^cniTsciuijABix (Ber. 


, T^-naphthylcarbinol. Alexei 
1913, 46, 25j 4 — 2556). — The authc 


>Jiinioii that of the so’ealhu ’ ’ , 20jb )-— The author is of 

ItKiibed bv Schmidlin and ft 1801116 ™ {°f MS of tr i-a-naphthylcarbiriol 
* merely the 46 >’ th ° stable 

it-'- l!Ul,i, !)C 8 ), and is w';! doscr,bed ea,lier b T himself 

obtuinea l,y Schmidlin and ,, dent ! oal Wlth the stabls “ is ™eride ” 

3 dl ™ “ d Ma8s ™ (A, 1909, i, 063), which he has 
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shown to be an oxidation product, namely, n-naphthyldi-„ a . ni ,, 
fluoryl alcohol. This view receives further confirmation from the ; 
that the free tri-a-naphthyicarbinol when dissolved in amyl 
and treated with much ether is slowly deposited in needles or pr- 
of the easily oxidisable substance containing ether of crystal lif,!" 1 ' 
The ether-free carbinol has ahigher m. p., namely, 160— 18n-( < j era J JC ' 
than that recorded hitherto. _ 

There iR consequently here no case of isomerism unless the comrxm 
containing ether of crystallisation is regarded as a distinct isomeride of 
the ether-free substance. L, p y 


Aromatic Selenium Compounds. II. Rudolf Lesser !t j 
R. Weiss (Her., 1913, 46, 2640—2658. Compare A., 1912, i, 642 * 
— Ad extended account of the resultsof attempts to prepare compound, 

containing a selenium atom in place of a sulphur atom, a prolimj nSR 
note of which has previously appeared (foe. cil.). 

Diphenyldiselinide-di-o carboxylic acid, Se 2 (C„H ) 'C0 2 l{) ! , i, 
conveniently prepared by the addition of a diazotised solution of 
anthramlic acid to a solution of potassium or sodium diselinide in an 
atmosphere of carbon dioxide. After decomposition of the 
compound by heat, the acids are liberated by addition of mineral toil 
to the hot solution. The crude diphenyldiselinide-di-o-carboxylic soil 
is freed from diphenylselinide-di-o-carboxylic acid by digestion with 
glacial acetic acid, which leaves the former undissolved. 

o-Methylselenolbenzoic acid, SeMe’C s II 4 , C0. 2 H, long needles, m. p 
180—181°, is obtained in practically quantitative yield when u 
alkaline solution of sodium o-selenolbeDzoate is shaken with methvl 
sulphate. The corresponding methyl ester, m, p. 64 — 66°, is bet 
obtained by the action of methyl iodide on the si/vgr salt, and, it 
contrast with methyl o-niethylthiol benzoate, is odourless. o-Soiay !■ 
selenolbenzoic acid, SeB7.*C fi H 4 *C0 2 H, has m. p. 163 — 1 CL. 

o-Selenonbeuzoic acid, Se0 3 H-C 6 H 4 ’C0 2 H, is a very strong acid, tie 
salts of which aro not decomposed by dilute nitric acid. It has tot 
been obtained in the crystalline state, but yields a Imritim salt, 
C t H 4 0 5 SeBa, which separates from water in colourless, anhydrous 
needles. An aqueous solution of the acid is transformed by hydro- 
chloric acid into o seleninbenzoic acid , m. p. 228 — 229° (decomp.), whirl 
is also obtained by the oxidation of diphenyldisclenidc-di-o-carboxylic 
acid by nitric acid, or a mixture of nitric and sulphuric acids. Wien 
heated at 130— 140° until constant in weight., it is transformed into 


the anhydride, 0(SeO-C,,H ( -CO 2 ll) 2 , without change in m. p. 

When diphenyldiselenide-di-o-carboxylic acid is warmed with thionjl 
chloride and excess of the latter removed, a crystalline residue is 
obtained which can be separated by means of light petroleum into 
two portions. The smaller of these, in. p. 173—174°, is the norm! 
chloride, C 14 H 8 O s C),Se,, whilst the larger, m. p. 65 - 66 °, consists oH 

compound of this substance and hydrogen chloride, and has the coin 

position C 14 H ]0 O z Cl 4 Se 2 . When the latter is boiled with 

alcohol, the hydrochloride of methyldipkenyl diselenide-Ji-o-u tear 0X H ' 

C lf H 16 0 4 Cl 2 Se„, yellow needles, m. p. 74-75°, is obtained, trt* 
when treated with warm sodium hydroxide, is converle m 
corresponding ester , m. p. 143 — 144°. The hydrochlorid e o 
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id. p. 91—92°. “ similarly formed and converted in the eame 
f inrcr into the ethyl ester, m. p. 129 — 130°. The normal esters can 
^ 0 j.p ..cppared by the action of the requisite alcohol on the normal 
'a , -.ride or on the free acid in the presence of hydrogen chloride. 

Phosphorus pentaehloride resembles thionyl chloride in its action on 
tile free acid, yielding, however, a less pure product which contains a 
ratter -inter proportion of the normal chloride. 

Pure' diphenylselenide-di-0-carboxylic acid has m. p. 234 — 235° 
j instead of 228— 229“ as previously given). Thionyl chloride converts 
lj ; l)!0 (be corresponding normal chloride, lemon-yellow crystals, m. p. 
107—108°, which gradually decomposes when preserved without, how- 
PV fT. Yielding a uniform product. Boiling methyl and ethyl alcohols 
transform the chloride into the methyl ester, m. p. 70 — 71°, and the 
»/;,!/' e-ter, m. p. 64 — 65°, respectively. The amide forms colourless 
elates, at. p. 212-213°. 

When warmed with concentrated sulphuric acid on the water-bath, 
dii'lienylselcnide-di-o-carboxylic acid yields two products which can be 
sfiarated by means of sodium hydroxide. The soluble portion consists 

1 J CO 

nf iehnomnlhont-o-carhoxylic acid, C 6 H 4 < vg e J>C c H 3 - C0 2 H, which 


sublimes from. 250° in yellow needles and decomposes at 290 — 300°. In 
the dry state it is stable, but, when dissolved, readily eliminates carbon 
dioxide, for example, when a hot solution of its alkali salt is acidified. 


Attempts to transform it into the corresponding relenoxanthone by 
loss of carbon dioxide were, however, unsuccessful, benzophenone- 

selenone, C„H being invariably produced. This sub- 


stance also constitutes the portion obtained in the above action which 


is insoluble in alkali and is obtained as by-product of the action of 
thionyl chloride on diphenylselenide-di-o-carboxylic acid. It forms 
large, glassy prisms, m. p. 317—318° (decomp.), and sublimes partly 
nmiecouiposed from about 2«0°. It thus differs remarkably from the 
lieumphenoneselenone described by Doughty and Elder (this vol., i, 962) 
for which the m. p. 183° is given. 

Acetic- anhydride is wit hout action on diphenylseteuide-di-o-carboxylic 
acid, whilst potassium permanganate, in neutral or alkaline solution, 
converts it into the selenotie. 


o-(.'ar boxy phony lselenolaeetic acid is readily converted into its methyl 
ebtc ,, ) leaflets, m. p. 62 — 63°, by meatus of methyl alcohol and hydrogen 
chloride. The ethyl ester is oily. 

^ hen a, diuzotised solution of wt-aminobenzoic acid is added to a 
solution of potassium hydrogen selenide or of potassium diselenide 
wider the conditions described for anthranilic acid, diphenyl selenide- 
( i-th-ea rbo.njlic acid is produced, the diselenide acid being apparently 
not turned Jt has m. p. 296-297°, and sublimes from about 260° 
oiieemrated sulphuric acid dissolves it with a yellow colour : fuming 
‘•upiunc acid with an intense bluisb-green colour. Potassium per- 
langanate oxidises it in the form of us salts to dipkenylselenondi- 
T acid ' colourless prisms, which becomes yellow at about 
-3-.) * and has m. p. 262—263° (decomp.). 

^L fl n 1J ° beB * Z01C a ? d) when simi!arl y treated, yields a difficultly 
P e mixture of the ^-diselenide and selenide acids. Diphenyl- 
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disdwide-di-p-wrboxyUc acid is A pale yellow, crystalline powder, B 

dSh “'I '• «*■”!•""”“ ty - ■'?“* ■“>* 

Hydroxyselenonaphthen reacts with 5-bromo.satm in ^ 
solution in the presence of piperidine to form 2-sei e „o„ a/J , ( ^ 
TsTrZo UndoUlindigo" (i'-iromoindo^^aphthn-Un,.), 

all,<K ( 0 > ( ’ :C <f! ( ll,Br> SH ’ 

red silky needles, which sublime at about 260°, have m. p. about 355-, 

A soluble in fuming sulphuric acid, yielding a sulphcic acid 
‘1 i( soluble in water. Similarly, 3 -authyhndoxyl-i^ 
u, \ » (red needles which sublime at about 250’, and h „„ 
naphthenic > ( « n5 _ 3Z0 °) j s obtained from methylisatin, wl,il it 

by IZI uantJ of .satin chloride and hyiboxy^ 

naphthen in benzene solution, “ 2-sdenona P Uhn- 

[i'-indoxyl-i-selenonaphlhm-S-one], C 6 U 4 < NH > C:C <Se-' >C ‘ H *' is 
forffi cd. It consis^ofhlackishwdolet needles, ^wliich^Rubiime uinfocom. 

P °A serieToreondenskion products of hydroxyseleuonaphthen with 

quantities of t leu 1 eo f a f ew drops of concentrated hydro- 

° "Ifirjen al' he compounds J rapidly precipitated b 
chloric acid. In - changed in concentrated sulphuric 

good yield. *. fuming acid into snlphomc acids 

Suo, ».—• » 

prepared: Glyosal yields the tubetanr, 

c ,„,<?^:ciku ; c<“>c,», 

*,» -• p. 2S0-30V. - 1 •«“> i” * 

products. 

C V H ( 0 : CH. W , 

,, „ 145—147° T,.nitrobtmylidene-i-iiele>ionapliAal 

orange needles, ni. p. Ho > 1 <u 3 _244 n ; 2-A-di'iitnbmifi- 

m( , reddish-golden needles oiHods, M * or 

306—201° 

C H <9°>C:^H-C' 0 U 4 -CO. 2 H, yellow plates, m. p. 236 Ih , 

244-248°; ®-??J*^S^^Sw»pHth-ldSiydo yields a corn- 
crystals, ui. p. 127—1-8 , - J i 1 210— 2H° ate i> revl “- 
pound, C ; ,H 16 0 2 Se s , pale red crystals m. p- hydroxWe , f 

darkening, which does not dissolv hvdroxyselenonapWhco 
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about 296°, and have m. p. approximately 330°, whilst fl-rnthra- 

IllCt - lL * 

q ,; c one;d<Mtyde gives the compound, C 6 IT 4< 8e ->0;CH-C l4 H r O 2 , 

■f-red needles, subliming at about 270°, and having m. p. 
Prolonged warming with fluorenone in alcohlic solution 

viehh the sir fetenw, CjH^g^^ClCeQ, 8 ^ 4 , dee P red crystals, m. p. 


]Ci)— 171 5 - 

‘ y >; ,-o be nzeneazO'S-hydroxysel enonaphthen, 

c 6 u,<^^^>c-n:n-c 6 h 4 -no 2 , 

reddish-brown crystals, m. p. 239—241° (decomp.), is obtained by the 
addition of ^-nitrobenzene diazonium chloride to a solution of the 
1-odiuin salt of hydroxyselenonaphtheu in the presence of sodium 


acetate- 


II. w. 


Dipbenyleueaoetic Acid [Fluorene - 9 - carboxylic Acid]. 
Wu.iiKLM Wisucmbs and Alexander ItiiTnixo [Her., 1913, 46, 

; 77 >i -1771). — An aqueous solution of (luorene-9-carboxyIic acid and 

>odiuii) hydroxide (1 uiol.) remains clear when kept in an atmosphere 
rf hydrogen. In the presence of oxygen, it rapidly becomes turbid 
and deposits ftnoronone; the yield of the latter is about 20% of the 
thenretir.il, and is increased to about 00% when another mol. of sodium 
hydroxide is present. At higher temperatures the decomposition 
proceeds differently, an aqueous solution of sodium fluorene-9- 
carhoxykte at the b. p. yielding fluorene and sodium carbonate, most 
readily when sodium hydroxide has been added. C. S. 


Syntheses by means of Ethyl Diphenyleneacetate [Fluorene 
9 carboxylate], Wilhelm Wisucknus and Willy JJockeb (Btr., 
1913,46, 2772— 2793).— The potassium derivative of ethyl fluorene- 
I'-ratl-oxylate is host obtained by adding rather more than the 
ti.ciH'tical quantity of alcohol to ethyl lluorerie-9-oarboxylate and 
potassium (1 atom) in dry ether, a current of bydrogon being passed 
through (he apparatus. It is thus obtained as a yellow, microcrystal- 
lite powder containing EtOH, which decomposes rapidly- in moist air, 
and is converted in dry air into the additive compound, 

/, S !! 4 >C(OK.)-C°, 1 Et,Et I OH, 

fiom which ethyl 9-hydroxyfluorene-9-carboxylate, m. p. 93°, is obtained 
hy the action ol sulphuric acid. The sodium derivative, 
C w H ls O„Na,EtOH, 

" 6t fluorene-9carboxylate is prepared in a similar manner and 
reacts m the same manner with atmospheric oxygen. In consequence 
c t le easy oxidisability of the alkali derivatives of ethyl fluorene- 
. carboxylate, syntheses with these reagents must be effected in an 
.1 mosp me of hydrogen, otherwise 9- hydroxy fluorene- 3 -o/irboxy be acid 
is the tinai product. 1 

Ike following synthoses have been performed. By treatment 
j -* calculated amount of iodine, a solution of the alkali 
. '' e ’ as above, readily yields ethyl bisdiphenylene- 

cunate [9 : 9 -difluorene-9 : 9'-dicarboxylate] (Stoudinger, A., 
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1906, i, 824), which cannot be hydrolysed to the corresn 
acid. The solution of the potassium derivative and ^ - 

iodide gives a nearly quantitative yield of ethyl 

propionate \§-methylfluorene-§-carboxylaie\ > 6 *^>CMe*(X) Et v, 

^6™4 2 ’ {L 

188 — 190°/14 mm., m. p. 33°, which, however, is not obtained 
pure by this method, 9- Methyl '/luorene-9- carboxylic acid yields 
fluorene at 250°; the latter has b. p. 154 — 1 5 6°/ 1 5 mm. and rn 
45°. a-Diphenylenebutyric [V-ethylfluorene Q carboxylic] acid 

V fi "<>CEt-C0 2 H, 

^fi n 4 . 

obtained in a similar manner by means of ethyl iodide, forms an#// 
ester, b. p. 200 — 205°/14 — 15 mm., and decomposes at 230— 240= '■ ? 
carbon dioxide and 9-ethj’lfluorene. The latter is a liquid b ' 
169 — 171°/I4 inm., not a solid as stated by Wislicetms and Dentch 
and does not react with potassium even at 250°. 

§ -carboxylic acid, ^ f 'J|''>0(C0 2 H) , 0IT ! ,'CH !CH, colourless prison con- 
taining JC (1 II c (ethyl ester, b. p. 200 — 20'5°/I4- inm.), yields 9- a |U 
fluoren* , b. p. 174 — 176715 inm., at 240 — 250°. 

9- carboxylic acid, V 6 ^ 4 ^>C(C0 2 H)-0H 2 Ph, m. p. 201 — 202”, colourless 

leaflets (ethyl ester, m. p. 90—91°), yields 9-benaylfluorene at 240 250" - 

the latter is also produced by boiling the ester with alcoholic potassium 
hydroxide. 

Ethyl aa-bisdiphenyleneadipate [9 : 9' -ethylenedifivortw-i) : i'-dicarixcy 

'-1 6S> C <Co£cO C > C <S’ m, y 1^ 180°, colourless 

needles, prepared by the aid of ethylene dibromide, yield?, by hydrolyaj 
with alcoholic sodium hydroxide at the ordinary temperaturo nnd sub- 
sequent acidification, 9 : < y-ethylened]lv.orene-$ -dicarboxyl ic atid.m.'p. 
about 260° (decomp.), ah-bistiphenylenebutane [9 : W-ethylenedijlv.orml 
C 2 H 4 (C 13 H 9 ) 2 , colourless needles, being produced when tbe bydioljMs 
is effected on tho water-baih. 


Todobenzene does not react with the solution of the potassium 
derivative of ethyl fluorene-9-carboxyIateeven at 150—180°. l-Biorao- 
2 : 4-dinitrobenzene, however, yields ethyl $-op-dimlrof>Ii£injljluQrm- 
carboxylate, 0 1B H 9 (C0 2 fc:t)-C 6 H 3 (N0. 2 ) 2 , m. p. 130— 131 , faintly 
yellow crystals, which cannot be hydrolysed to the corresponding add. 
In a similar manner, ethyl chloroacetate yields ethyl diphenylm- 
succin ate \ 9 • carboxyflvonne-§-a cetate ], 

C0 2 Kt • C l8 H 8 ‘ (JH 2 ■ COoEt, 

m. p. 73 — 75°, colourless crystals; by hydrolysis at tbe ordinary 
temperature, the ester yields the corresponding acid , m.p« 

195 — 196° (decomp.), which is converted at its m. p. into its anhjjdrk t, 

V 6 “*>C<°°~? a , m. p. 158—159°, b. p. about 255716 mm. 

Ethyl ^-iodopropionate reacts with the solution of the sodium or 
potassium derivative of ethyl fluorene-9-carboxylate to foim, a er 
hydrolysis of the impure ester, a-t iiphenyleneglutaric [9 -car )oxy{luoren 
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odd, COjH- 0,3 Hg'CHj* C U j - C 0 2 H, m. p. 195-196°, 
v prism* or nee<lles - T,le ae 'd forms an ethyl ester, C 21 H 2 ,0 4 , 
^ (ir/14 min., yields the anhydride, 

M ’ ' ‘ ’ C,H- „ ,CH„-CH 2v _ 

C 2 H 4 ' >L< 'CO 0> C0, 

, . ] ;5— 1 7 6°, colourless prisms, by boiling with acetyl chloride, and is 
0! 11 1 , , into yiUphemjlenebutyrie [/iuore.ne-S-propionic\ acid, 0 18 H )4 0„ 
(ethyl ester, b. p. 224— 226°/17 mm.), by heating at 


* V'i ■./ ji-Uacoyla-diphenylmepropionate [Q-phaiacylfluorene-S-carb- 
er ,j.,!e]. ('i>„KfG i:i II 9 , C'H 2 , COPhi m. p. 123 — 124°, obtained by means 
0 [ ' B -bRp|uoai‘etophenoDe at about 80°, is converted by the action of 
a ,i ic.'t;? alcoholic sodium hydroxide into phenyl fl-diphenylene-ethyl 

ii’O'ie \>-pheM ajljlmrme], C 12 H j -CH - CH 2 'OOPh, m. p. 96—97°, 

colourless needles. C. S. 


Solubility of Salicylic Acid and of Some Other Substances. 
Koue Sayaiiro [Alii R. Accad. Sci. Torino , 1913, 48, 948 — 959). — 
libl'-s ore given showing the solubility of salicylic acid at various 
tHii|«:,tiires, the figures obtained by previous observers being 
dbcoidant. Some experiments have also been made on isomeric 
su'twtsners (compare Carnelley and 1'bompson, T., 1888, 53, 782). The 
solubilities of the three hydioxybenzoic acids in water at 15° and at 
oil 1 inert-net) in the order ; ortho, para, meta, whilst those in methyl 
ilcuhol follow the order of the melting points : ortho, meta, para. 
According to the law of Carnelley and Thompson the order of solubilities 
should lit! para, meta, ortho. The solubilities in methyl alcohol of four 
pairs of isomeric pyridine derivatives prepared by Guareschi (Atti R. 
.Ic'.'uf Sri. Torino, 1900-01, 50) have also been determined ; here the 
in already mentioned is followed with some exceptions. It. V. S. 


Iron Compounds of Phenols. V. Iron Compounds of Sali- 
cylic Acid. Rudolf P. WniNLiND and Alfred Hera (AnnaJ,en, 
Iblo, 400, 219—268. Compare this vol., i, 458). — The reaction 
between alkali salicylates and ferric salts in aqueous or alcoholic 
solution gives rise to very complex iron derivatives of salicylic acid, 
i'iieir formation is due to thofact that salicylic acid forms, by virtue of 
its phenolic hydroxyl group, di- and tri-salicylatoferric acids analogous 
tu the eutecholferrie acids (A., 1912, i, 445), and, by virtue of its 
carboxyl group, a hexasalicylatotnferric hydroxide analogous to 
hex ibeuzontotri ferric hydroxide (A., 1912, 1, 854) ; this complex base 
can tin u react with the complex acids to form still more complex salts. 
In the prep n ation of the following substances, the coucentrations of the 
reacting solutions and the order of their addition are matters of great 

/(j -j - importance. All quantities uien- 

(1.) iV-O-C.II *UO If tioned below are in atomic or mole- 

X O*0gli^CO 2 ’ cular proportions. 

Salts of Disalicylatoferric Acid (I), 

,/0 — ■ — Potassium disalici/latoferrate (II), 

(II.) Fe^-0*O ft H 4 *CO lK,4H^O C0 PP er ' rfe( I powder, is obtained 

— H>C f .fcL 4 *CO.j* J * 2 ky adding aqueous ferric chloride to 

hydroxide (Fe ; 0,11,0, : KOH = 1 : 
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Rubidium dualicylatoferrrate , dark copper-red powder, is 0 u • 
a similar manner (Fe : C 7 EJq 0 3 : RbOH = 1 : 3 : 6). These two saluf 
blood-red aqueous solutions, which change to violet by the addit* ^ 
hydrochloric acid or of ferric chloride, and yield hexasalicylatotiif 0 ^ 
moDosalicylate (see below) by treatment with dilute acetic acid ernc 

0 


Salts of Triscdicyla toferr ic Acid , |Ve. 


(C 6 H 4 -C0 2 ) : 




■The 


;radml 

a, ]'ieoui 


and 

SOliiuj 


addition of very dilute aqueous ferric chloride to concentrated 
sodium salicylate produces successively a reddish-yellow, blood-red 
finally violet solution. The blood-red solution contains . 
disalicylatoferrate, and the violet solution a ferric salt of ty. , 
(see below). The reddish-yellow solution contains sodium tmalici 
ferrate, which, however, cannot be isolate! from aqueous soliitbj 
Potassium trisalicylaloferrate, [ Fe(0 7 H 4 0 3 ) 3 ] K 3 , 1 [ H .,0, briclc-rej 

crystalline powder, is obtained from ferric acetate [of the cotapofitio ' 
Fe s (0Ac) 14 (0H) 3 ,3H,0], potassium salicylate, and potassium hydroxil'! 
in 96% alcohol ( Fe : C 7 tT 6 0 3 : KOII = 1 : 4 : 7). The rubUh t „ x 
orange-red, crystalline powder containing 2U 2 0, is obtained in a similar 
manner. These salts are easily soluble in water, but the solution- 
rapidly decompose ; however, if the alkali salicylate is also present its 
solutions can be boiled without decomposition. 

The free di- and tri-salieylatoferric acids have not been isolated. Th e 
union of the iron with the phenolic oxygen of the acid complex is 
proved by the fact that ferric acetate, methyl salicylate, and petas<inin 
hydroxide (Fe :C s IJ s 0 3 : KOH = 1 : 10 : 3) in alcoholic solution yield 
potassium tetramethjlsidkylatofenate, [Fo(C 7 H 4 O a Me) 4 ]lv, reddish- 
brown, crystalline powder. 

Salts of Ilcxusaliciiiatvir ferric Hydroxide, 

[Fe 3 (0-CO-C,H 4 -OH) 6 ](OH) 3 . 

— The reddish-yellow, blood-red, and violet solutions obtained, according 
to the quantities of the reagents used, by the addition of aqueous 
ferric chloride (at least 1 mol.) to a not too dilute aqueous solution of 
sodium salicylate (4 mols.) soon yield reddish-brown precipitates. By 
keeping in the mother liquor, these precipitates soon change to a 
black, crystalline substance (compare Hopfgartner, A., 1908, i, 891). 
The reddish-brown substance can be isolated unchanged if ether is 
added to either solution before the solutions of ferric chloride and 
sodium salicylate (Fe: Na = l : 3) are mixed; by shaking, the salicylic 
acid liberated in the reaction is removed from the aqueous phase, and 
the precipitate then remains unchanged. The same substance is also 
obtained unchanged when hot solutions of ferric chloride and sodium 
salicylate are mixed. It has been isolated as a brown powder con- 
taining 3H 2 0, and also as a reddish-brown, crystalline powder coir 
taining 2Et0H,2H 2 0. Since the ratio of iron to salicylic acid is 3: i 
and the substance behaves like hexabenzoatotriferric monobeuzoate 
(A., 1912, i, 854), it is regarded as hexasalicylalolriferric monosalicijlait, 

OCOC 9 H 4 -OH. A sesquisal icylate, 


(0-COC 6 H 4 -OH), 
\OH) ; 


■]< 




_ 3 (OH) 2 
of the base is obtained as 


J 


h 5 0 3 ,[e 


red, crystalline powder (which rapidly 


becomes almost black) by treating the preceding 


substance with a 
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.aiurated solution of salicylic acid iu acetone ; chloroform or 
'"Xih’iliol may also be used as the solvent, in the latter case the 
^ .i \ lit e being obtained as a reddish-brown, crystalline powder 

■‘''v-u.iiic' 3KtOH and 9H,0. 

■J.. ,. salicylic acid described by Hanlzsch and Deach (A., 1902, 

■ - ■> contains acetic acid and is in reality hexasalicylatotriferric 

iuicttoti, j te 3 (OH)° ^ 4 ^ 6 j(0Ac) 2 ,3Et 2 0, garnet-red prisms 

tram (tiler); by heating at 10U°, it changes to the monoacetate, 

I IV (°' | ( j'°' C o Hj ‘ OH ^"j-OAc. Other salts of hexasalicyktotriferric 

ivjivxiile have been obtained by the reaction between lithium salieyl- 
• al! ,i f e rrio chloride, bromide, or nitrate in alcoholic solution ; 
iu oiiic of these reactions a little water must be added. None of 
rlico salts contains iron and salicylic acid in a ratio less than 
;j : 3 ; therefore, they are regarded as complex derivatives of the 
ii(s:isa!iiylatotriferric base. Thus lithium salicylate and ferric 


hexasalicylatotriferric base. Thus lithium salicylate and ferric 
chloride vield, according to the proportions of the reagents, a 

„ I „ (0-CO-C„H 4 -OH) s ]0-CO-C e H,-OH , 

(hlori'le salicylate, I ^ e 3^0li) JCl red, 

crystalline powder, or a double salt of the chloride and the chloride 

ralicvlate, 

I (CfHjO^ljjj I p (CjH r ,0 3 ) # -|C 7 H 5 0 3 jj . 

L \OH) a J u ’^t- 8(0H ) J C1 »H 2 U, 

id. amorphous powder (wnich becomes crystalline after two days), or 
a double salt of the salicylate and the chloride salicylate, 

j p, ( l -7^5 , -) 3 ) 6 b, y y 2 1 fg (C 7 H 3 O 3 ) 0 1C 7 UjO 8 , , jt Q 

|_ s (Uil ) 2 p Jci 

l.icwuidi-red, crystalline powder. Ferric bromide (Fe,Br,,6H,0, see 

otlow ) t un us a double salt, 

[ ^ 63 ( Ull)2 < ^ S)i ] Cj ^ o 0 *' ^ [ ^(OH) 50 ^ 6 ] *^ S > 1 1 bf 

canuine, crystalline powder, and ferric nitrate yields a double salt, 

leddish-yellow, crystalline powder. 

I he great similarity between the salts of hexabenzoatotriferric 
I.yjroxide and hexasalicylatotriferric hydroxide indicates that in the 
hitter the iron is attached to the carboxyl group of the salicylic acid, 
as represented in the preceding formul®. This is also proved by the 
■at that salts of a similar base, hixa-a-nuthoxylenzoatotriferria 
ajiroade, can be obtained from o-methoxybenzoic acid. Thus by 
treating aqueous ferric chloride with aqueous sodium o-meihoxybenzoate 
re: -\a- 1 :3) or with warm aqueous o-methoxybenzoic acid (Fe : acid = 
itxn-o-ineUioxybemoatolriferric mono-o-mtthoxybmmate, 

KluE)^° (iU ‘' Oi ' le),i j'0-C0-C 6 H 1 -0Me,7iH 2 0, 

react'wirifww* yellow, crystalline substance ; its alcoholic solution 
react, with 20% perchloric acid to form the mrckloralt, 

oiauge-yellow leaflets. J 
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In a similar maimer, by treating aqueous ferric chloride 
sodium m - or p-hydroxy benzoate (Fe : Na = 1:3), he?,,.** i 
benzoatotri ferric mono-m h ydroxybenzoate 


xttj. 


dark bro 


Fe 3(OH) 0 ’ 0 ° H4 ’ OU,C ]' 0 ' CO ' C « n i' OH ’ 5H i () . 


irown powder, and the corresponding para-isowieW,^ , 
prismatic crystals, are obtained. The latter reacts with 5 <v a ffL > 
ferric chloride in excess to form y)-hydroxybenzoic acid and * " ^ 
soluble substance, garnet-red prisms, which contains Fe:Cl :(J 
1 :1:1, and is regarded as having the constitution ' 5 ^ 

[f^O-CO-O^-OH),] [Fe$Ii) J ; 10H 2 0. 

Ilexa-^-hydroxybeazoatotriferric chloride p- hydroxybenzoale 

r F (o-anyvoiiuoi ' UH ’ 

|_ l e s(OH) Ju-CO'C^Hj-OE’ 1 2 a A 

brown, crystalline powder, is obtained by the reaction of ferric chlofd 
and lithium jo-hydroxybenzoate (Fe: Li = l : 15) in alcohol coatiiuiin. 
a little water. 

Compounds of llexasalicylutotrijerric Hydroxide and the Saiiqluit. 
ferric Acids or a SalicijlaUiferrous Acid. — The reddish-brown » 
cipitato obtained from aqueous ferric chloride and sodium salicylate 
(Fe : Na = 1 : 3) changes by keeping in the mother liquor for about 
a day to a black, crystalline substance (the streak is violet), which 
contains Fe : C 7 H-0 3 = 4 : 9, not 1:2 (compare Hopfganner hc.citt 

and is regarded 

" •0-C0-C, ; H J -0H 


(OCOC,JV011)u 

ie s(OH) 


_ as heximlictjl 

/O — ~1 atotri/emc mil- 

Fe<— O’Oyll^'OO !,8 J H 2 0. cylate dmli- 

_ 0 - 0 tf H 4 *C 0 a J cylatoje.irak'M- 

nextd formula). 

In a similar manner, by keeping the initial reddish-brown precipitates 
in the mother liquors, ferric nitrate and sodium salicylate (Fe:Xa* 
1 : 3) yield a double compound of the preceding salt and hexaKiUcyiato- 
triferric monosalicylate, 

~'t’ 7 H s 0 8 


Fe (C 7 H 5 O 3 ) 0 - 
te 5(OH) 


/O- 


!, [f,$»A). C 7 H S 0 3 ,1«H,0, 


Fe(-0‘C. H.-CO 

L ' ' ~ - Xa -c 0 H 4 -coJ 

black, crystalline powder, ferric sulphate and sodium salicylate 
(Fe:Na=l : 1*5) yield a double salt of the bisdisalicylatofemta and 
the salicylatedisalicylatoferrate of the hexa-base, 

I Fe HO 11 I Fe ( ^ 7 ^ 5^s)ol ^ ‘ C( ) • C ) .H 4 *0II g ^ jt q 

violet-black, crystalline powder, and ferric acetate and sodium salicylate 
(Fe : Na = 1 : 3 and 1 : 4 respectively) yield substances, 


and 

F< 


Fe. 


. (C T H 5 O s ) 6 
((UH). 


'l[Fe(C ; H 4 0 3 ) 2 ],8iH 2 0 


, F ^(0 7 J I 1 )': 00 ''] L b ’ e ( C 7 1 C0 -°o f C-O! f. 

violet, crystalline powders ; the former of the last two substances i* 
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, !m obtained from the reddish-brown precipitate resulting from the 

““ kd r-i- 

The compositions of the preceding complex salts are deduced from 
[)ie ratio of the iron to the salicylic acid m them, and are most simT 
explained by assuming that the violet and black substances are salts 
„f hcsasalicylatotrifemc hydroxide and salicylic or di- or tri-salicvla o 
feme and. Thus the violet substance, two methods of preparing 
which are mentioned above, contains iron and salicylic acid rl 
»* 4 : S (1 : 2) and is therefore hexaaalicylatotrifeS fcalk",^ 
ferrate. Again, the reddish-yellow, aqueous solution obtained from 
ferric chloride, salicylic acid, and potassium hydroxide 

(Fe:C,H s O s :KOH = 1:3:5) 

deposits a reddish-brown precipitate which changes to a suUlanr* 
alack, crystalline powder (violet streak), which contains ’ 

Fe:C 7 H 8 0 3 :K = 12:27:2; 

iuce reddish-yellow solutions aro indicative of the alkali 
risalicy latofer ric acid, the black substance is regarded as “ “ 

[^ e, [uir) S ^ , ^]^[^ 0, ®'*0j)a]>[Fe 8 (C J H 5 0 8 ) e ][Fe(C 7 H 4 0j) 3 ],25H 2 0. 

The preceding complex salts of the hexa-base differ from the s im„l„ 
lk ; ot ‘ 10 mentioned under the third section in their black or 
,lct colour, and m them insolubility in alcohol, acetone, and ether 
monosalicylate changes to the violrt and blJk 
.,,1 ■ ot he hexa-base ,n the presence of water, and, conversely it 
violet ami black salts are converted into hexasalicylatot.riforrie mono 
■alicylate by alcohol, e salicylic acid; hence the changes “e“ . 

bSSe disalioylatoferrio add •" Partly the cause of the large 

Bill) L-rlJffO- ° 

nmiibvr of the iron compounds of salicylic acid. 

Hie violet aud black salts are verv snarinalTr eni ut 
forming faintly violet solution* Possihk Hm ; S °, ub . G water > 

boa developed in the usual ferric chlor it *“? X ^ Colora - 
‘o the formation of a salt of dinaH^ f e ■ b 8a ic ^ IC ac *d is due 

iron cation such as [Fe(H 9 0) ] Llts o^disaf Tf^f’ ^ * COmplex 
taming a simple cation ® t‘J { t f disalicylatofernc acid con- 

would brmore^ubta tranle^rr "? Ied ^ SUch 

above, and would therefore nro H„™ 1 k °. r b ack salts described 

tion. The authors have ^ m" 10 ™ lnten8el y vioIet 

>tej have preS h t: ve ^ 6 : ^ ifate such a salt; 

»ud hexa-acetotriferric hydroxides with 11)6 he Aasalicyktotnferri c 
l p p (0 : H,0,)„| r „ , 7 with disalieylatoferric acid, 

J [ (CtH ‘ 0 ^ [Pe B( OAc )s](°H) 8 ,4H 2 0, which is much 

oddish-violet ‘solution 7** Wack salts ’ forming a 

>?diocl,lo,-ic acid oZltothf^ ^ ** the addition \f 
densely viotat XtLnt th6h6Xa - aCeto bas «- 

“Mate and ac j s of {^ZlonTi hom ^ou S sodium 
j*“d f wnc chloride, and from all fro “ aqueous salicylic acid 

hydroxide by warming them with t bex f alicylatotriferric 

VOL. civ. i g ™ ry ddute hydrochloric acid ; in all 

4 l 
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these cases, disalicylatoferric acid and (complex) iron cations, that ' 
the two components necessary for the production of the intensely yjj* 1 
ferric disalicylatoferrate, are formed. Conversely, the a<ldition° 
soium sal icylate or of sodium carbonate to solutions of sa p. . 
hexasalicylatotriferric hydroxido produces, according to the reliV* 
quantities of the reagents, red solutions of sodium disalicylatoferr t^ 
or reddish-yellow solutions of sodium trisalicylatoferrate. SimilarP 
the addition of aqueous calcium hydrogen carbonate to the v j ol ' : 
solution produces a red solution of calcium disalicylatoferrate. 

The residue obtained by the evaporation of aqueous ferric broniid 
has the composition Fe 3 Br 8 ,6H 2 0, and contains ferrous iron / 
alcoholic solution it reacts with lithium salicylate (Fe : Li = 1 ; 3 ) 
form a substance, olive-brown crystals, which contains 

Fe’" : Fe“ : 0 7 H S 0 3 = 3:1 : 9, 

and is therefore regarded as hexasalicylalotriferric salki/latt m 

L -IO-CO-C H *OH J J ai 

F e s "‘(C 7 H 5 O s ) 6 J|-p el ,^|j^^j , 6 H 2 0 . Thesamssub- 

stance is obtained from lithium salicylate and alcoholic ferric chloride 
which has been partly reduced by the addition of iron. An alcoholic 
solution of Fe,Br 8 ,6HjO, which has been still further reduced by iron 
reacts with lithium salicylate (Fe:Li=l : 3) to form hexusalieylali)- 
tri ferric hydrogen trisdisalixylat< ferrite , 

[Fer(C 7 H 5 O 3 ) 6 ]H 2 [Fe-(C 7 H j O 8 ) a ]„5JH s 0, 

blackish-brown, crystalline powder. C, S, 


Methylcarbonato-derivatives of Hydroxy-acids. Emil Fischer 
and Hermann 0. L. Fischer (Ber., 1913, 46, 2659 — 2664). — Hydroxy- 
acids either do not react with methyl chloroformate in aqueous alkaline 
solution or give very poor yields of methylcarbonato-derivatives, 
Tho latter, however, are readily obtained by the combined action of 
methyl chloroformate and tertiary bases on hydroxy-acids dissolved 
in anhydrous solvents (compare Fischer, A., 1909, i, 161). 

r-Methylcarbonatomandelic acid, C0 2 Me - OCHPh’C0 2 H, is obtained 
by the addition of methyl chloroformate to a well cooled solution oi 
had r-mandelic acid in a mixture of chloroform and dimethylaniliiie. Il 
m. p. 118 — 119° (corr.), after slight softening, aDd begins to decompose 
at about 140°. Alkalis readily transform it into r-mandelic acid, tor 
which the authors give m. p. 120*5° (corr.) after previous softening, 
instead of 118° as recorded in the text books. r-Methylcarlonato- 
mandelyl chloride, colourless prisms, m. p. 39 — 40°, is obtained by the 
action of phosphorus pentachloride at the ordinary temperature on a 
solution of the acid in chloroform, and is converted by cold methyl 
alcohol into methyl r-mcthylcarbonatomandelale, C0 2 Me*0*CHPh*C0. 2 Me, 
prisms, m. p. 51-52°. ‘ This ester is rapidly saponified by sodium 
hydroxide when dissolved in aqueous acetone ; when two and a- a 
molecules of alkali are used, mandelic acid is formed, but when on y 
one molecule is employed, methylcarboDatomandelic acid is the main 
product. _ . ,, 1 

When mixed with an excess of aniline in ethereal solution, me y 
carbonatomandelyl chloride yields a compound, C 16 H 15 0 4 , nee 1 
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m. P- ^° a \ 14 X ( T r ' de “ m P-)- wl ‘ / ioh i» averted by prolonged 
contact With JiV-sodium hydrox.de (2 mole.) int0 aD ? J id 

melts "' ,l ' decomposition and has not been completely investigated 
In any case, normal formation of the anilide of mandelic acid doe, ^ 
occur, and the authors therefore do not assign a definite structure to 
the anilir.e compound. u 9 w 

: Ulycollio acidreacts with methyl chlorocarbonate in a manner similar 
to mandelic acid, but yielding a product which is difficult to purify 
The authors have also prepared a compound from r-mandelic acid 
and acetylrarbmude in the expectation that the latter group would he 
readily eliminated, and that the product could thus be used in nlaco 
of the inethylcarbonato-deinatives. This is, however, not the case 
[eiuce the re-conversion into mandelic acid does not occur with sufficient 
lease. 

r-AceU/Iaminocarboylmandelic acid t NH Ac* CO- 0* n H Ph . n a xj i 
less needles, m. p. about 168 ,69° (decomp.? is^bta^’by Z 
gradual addition of acetylearbmnde to a solution of well dried 

m^&ZLgg: 

H. W, 

<"■. 

two conjugated double bonds in santonin based on the fact “that aUhe 

ordinary temperature and without increased pressure in neutral 
wlutioa it takes ud four atnm<a ° ,n neutral 

iXriWeii: 474 ; Wedekini 

p~:Sa&^ Sd^::i- h ^ti in 

m3 S 400 ta-san ™ yd r a ? t0Din ' G ™° 

(this 7ol., i, 864). ’ *)■ Results already recorded 

' C. S 

^ OQ ,r^^ 0f ^saturated 

* . 180G, i, 665; J907, i, 132 ■ 1908°;* o’u^iano 1—2 °- Compare 
ran Lioge, Jeffreys and v. ’ ’ r > *>89). — Freundler. 

Hofmanii’g reaction to the e av© attempted unsuccessfully to apply 
tcid amides. the P rodHctlo “ of amines from unsaturated 

‘fMu? fi,lakin « witi > amyl alcohol and 

JHPhiCH-CO-NHafm p 1% d ITT l ""* the M °™mide, 
>l V r !jk<ttbum(iie, Ba(0 H O ’ W J* lte P lates < which yields 
»»Him hydroxide. The salt vial /. 9 by treatmen t with aqueous 

***** with even the we ke ^ *?“ ° f P^’^Mehyde 
'* hydrogen sulnWe h , 0WflVer ’ decomposition 

13 obtained in the form 0 f Mn,chloride, the 

r’“ ni or respectively f ‘ d,uln h ^ dro S^ sulphite com- 


4 l 2 
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The following substances are obtained by reactions Bimilar to ^ 
preceding. 

o-Nitrocinnamchloroamvle, m. p. 142° (decomp.), colourless needles j. 
converted into barium o-nitrostyrylcarbamate by 0*31V-bariuin hydroiirig 

on the water-bath ; the latter yields o-nitrophenylacetaldoxime, „ 
110°, colourless needles, with aqueous hydroxylamine hydrochloride. P 

m-Nitrocinnamide, m, p. 195 — 196°, prepared from the acid chloride 
and gaseous ammonia in benzene, is converted into methyl 
styrylcarbamale , m. p. 140°, yellow needles, from which lu- . 
acetaldehyde, C 8 H-0 3 N,H 2 0, m. p. 78—79°, can be prepared, 
cinnamchloroamide, m, p. 178° (decomp.), is converted as above into 
barium m-nitroslyrylcarbamale , yellow leaflets, from which m-ahro- 
phenylacelaldoxime, m, p. 105 — 106°, colourless leaflets, can hr 
obtained. 

p-Nitrocinnamamide, m. p. 217° (not 155 160°, as stated by Cbiozza 

in 1853), is converted by methyl alcohol and aqueous sodium hypo- 
chlorite into methyl p-nitrostyrylcarbamate, m. p. 188°, yellow needle? 
from which p-nitrophenylacetaldehyde, m. p. 85°, can be prepared'. 
p-Nitrocinnamchloroamide, m. p. 169° (decomp.), colourless needles, is 
converted into barium p-nitrostyrylcarbamale, yellow needles, from 
which 'p-nilrophenylacetald oxime , m. p. 155°, can bo prepared. LI, S, 


Campheneearboxylamide and Hydrocampheneearboiyl- 
amide. Josef Houben and Ekkst Willfbotu (Her., 1913, 46, 
2530— 2537).— The authors have recently shown (this vol., i, 970) that 
the action of methyl-alcoholic potash on methyl chloroailocampkit- 
carboxylate yields two isomeric unsaturated acids, the occurrence ol 
which may be attributed to the unsymmetrical nature of chloro* 
camphanecarboxylic acid or to the disturbing effect of the alkali on the 
single course of the reaction. The latter view receives support Iron 
the fact that chloroaftocamphanccarboxylamide passes into a crystalline 
unsaturated amide, m. p. 210°, when merely boiled with water (/oe.cit), 
and the product appears to be free from any isomeride. Reduction! 
the unsaturated amide in acetic acid by platinum black and hydrogen 
causes a quantitative conversion into a saturated amide, Itjnlrt- 
camphenecarboxylamide, leaflets, m. p. 189°, which is quite distinct Iron 
oMocamphanecarboxylamide. If the difference is not duo to 
stereoisomerism, the above elimination of hydrogen chloride trot 
therefore be accompanied by a change from the bornylene to tne 


The mixture *of unsaturated esters from metbyl chloromWoompta'j 
carboxylate was then converted into the corresponding mixture o 
acids and treated with thionyl chloride ; the resulting acid chloride, 

when submitted together in ethereal solution to the action of m ■ 
yielded two isomeric unsaturated amides, m. p. 209 and 98 -p ^ 
ively. The former, which preponderated, was identical with i « 
(above) obtained by the action of water on the a f 

amide, and must be related to the camphenecar xj ' 

105°, whilst the latter amide, m. p. 98°, must be relate 
camphenecar boxy lie acid. 
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action of sodium nitrite and hydrochloric acid on the saturated 
•f 0 m n 189° (see above), gave a saturated acid, hydrocamphene- 
aDl * e ’ ^ ac id, hexagonal leaflets, m. p. 126°, which is also obtainable 
t(< } drulvsis with hot concentrated hydrochloric acid. D. F. T. 


ration 0 f Purpurin-3- carboxylic Acid. Farrenfabriken 
w Kkiedr. Bayer & Co. (D.R.-P. 260765. Compare Perkiu and 
\ pR rp 1894 , 65 , 848 ). — Purpurin-3-carboxylic acid, a red powder, 
noi) oW 0 (with loss of carbon dioxide), is obtained when 

III. p. ' • « » 1- rj j J nr. 


0 diltvdroxyanthraquinone-3-carboxylic acid dissolved iu 20 parts of 
1 n'. e „tra(ed sulphuric acid is slowly treated at 15—20° with ■""" 

' „ dioxide (0‘3— 0-4 part); it is identical with the “ fpurp 

vane, v ' .. ... . • i ci m n 


fpu'rpnrincarboxylio acid) present in madder. 


purpurm 
F. M. G. M. 


Preparation of 1 :4-Diaminoanthraquinone-2-carboxylic Acid 
and of 1 : 4 Diaminosulphoanthraquinone-2 -carboxylic Acid. 
Aktjen-Oesellschaft fOr Aniun-Fabrikation (D.R.-P. 261885. 
Compare this vol., i, 1206). — 1 : i-Diaminoantkraquinone-2-carboxyUc 
acid, (lark blue, glistening, bronze needles, m. p. 350° (about), is 
obt-aloeil from 2-amino-5-acetylamino-4-carboxybenzoyl-o-benzoic acid 
'this vol., i, 621) ; the sulphate forms brownish-red needles; when 
leated with anhydrous boric acid (1 part) and 6 parts of fuming 
iulphuiic acid (5% S0 8 ) at 190° and subsequently at 130 — 140° with 
ihe addition of 1 part of sulphuric acid (50% SO g ), it gives rise to 1 : 4- 
liaminosulphoanthraquinont-2-carboxylic acid sulphate as a brownish- 
red, crystalline precipitate. F. M. G . M 


Oxonium and Alkali Salta of Fluorones. Hans von Liebig 
[Bn., 1913, 46, 2736 — 2745). — The composition of the chloride of 
luorescein trimetbyl ether-ester [Kehrmann and Scheunert’s (A., 1910, 
, 407) methyl 3 : 6-dimethoxy-9-pheny]xanthonium-2'-carboxylate] 
varies according to the treatment to which it is subjected. When 
prepared by the author's method (this vol., i, 865) and kept for five 
lays at the ordinary temperature, a methyl-alcoholic solution of the 
chloride deposits fluorescein dimethyl ether of m. p. 198°; after 
removal of the latter compound, the addition of ether precipitates a 
ihloride, 2C 23 H 20 O 6 ,3HCl,MeOH,2H 2 O, which has m. p. 110 — 125° 
k decotnp.), and on crystallisation from water has the composition 
^AHC9,MeOH,2H 2 0. The above chlorides resemble those 
previously described in yielding with 33% aqueous potassium hydroxide 
1 blue o-quinonoid potassium salt. The hydrate, C^H^O^HgO, 
obtained by acidifying an aqueous solution of the potassium salt with 
icetic acid, probably has the constitution represented in formula II. 
foe. cit., 867). On treatment with water the potassium salt yields a 
tub.staoce, ^' 23 ^ 20^61 w hieh was previously considered to be a trimethyl 
J er-ester ot fluorescein. The same sub.-tance is obtained by treating 
' b potassium salt with methyl alcohol. It crystallises from cold 
iy alcohol in slender, white needles, which sinter at 105 — 110° 
gives off vapour at 126°, and again at a temperature a little above 
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180' , „ 
dimethyl ether 


by warm methyl alcohol it is transformed into fln orp .. 

7 - - - -- alkalis, and & 


It does not yield blue salts with ; 


X 


i 

OMej // ' X j' / Y ^OMe 


most contain the pyrone ring. It ^ 
has the annexed constitution (I 
X = OMe). 

Solutions 


C fi H 

(I.) 


•ro 2 Mo 


with 



while 

T~ f e f dil, g nets. 

compound and the hydrate mention^ 
above, in 10 — 15% hydrochloric acid 
deposit a chloride, which molts »jrt! 
evolution of gas at 150°, then solidjS M 
and has m. p. 205°. This chloride diffj^ 
from the chlorides of fluorescein trimethyl ether-ester already described 
in being practically insoluble in water. It yields blue salts 
alkalis and probably has the formula I (X = CI). 

By heating the disodium salt of fluorescein with methyl oul „ 
and shaking the product with ether and ammonia, the author bu 
obtained a substance, m. p. 255°, which he considered to be a dimethyl 
ether of fluorescein (A., 1912, i, 381). The same substance is formed 
by treating the chloride of fluorescein 
trimethyl ether ester with strong 
aqueous ammonia. When pure it has 
m. p. 256—257°, and is stable tomrds 
boiling alcoholic hydrogen chloride and 
potassium hydroxide. Its constitution 
is dow represented by formula II. 

By the actioD of ammonia on i 
methyl-alcoholic solution of the chloride 
of fluorescein trimethyl ether-ester, 
Loth (Oiss., Lausanne, 1913) has obtained a subBtance, m. p. 257 s , 
which he considers to be identical with the compound, just mentioned, 
and to have the following structure : 

NH[cO-C 6 H 4 -C(OMe)<C«^(OMe) >0 ] s . 

The stability of the author’s compound towards alcoholic hydrogen 
chloride and potassium hydroxide is, however, not in agreement with 
this formula It is possible that both substancos are formed in tie 
action of ammonia on the chloride, but that the particular compound 
isolated depends on the conditions under which the reaction is earned 
out and the method of working up the product. 

In agreement with this view, the author finds that the action « 
ammonia on the product formed from ethyl sulphate and the disodmm 
salt of fluorescein gives rise to two substances of m. p. 334 ana .a- 

The former compound has been described previously (this vol, , 
as a diethyl ether of fluorescein, but is now considered tohave a Ml^ 
structure to that of the methyl compound represented in I ' W , I Y 
second compound, m. p. 221°, is presumably the ethyl analogue of Lotts 

C °When d heated with acetic anhydride and sodium 
product treated with water, the chloride of auorescem . tnmetty 
ester is partly converted into fluorescein dimethyl ethei, • P 
The dichloride of resorcinol benzein dimethyl ether, w 
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. jme treatment, yields an acetyl derivative, 0Ac-CPh<^j°^®j>0, 

tallidn.® with benzene (1 mol.) in slender, colourless leaflets, which 
‘’•V ' lose their benzene at 110°, then solidify, and have m. p. 
f-l ]'],[. is converted by prolonged boiling with ethyl alcohol into 
' j,]. v l ether of m. p. 158°, the acetyl group being replaced by ethyl. 
\vieu shaken with ether and ammonia, the dichloride of resorcinol- 
benze'ii dimethyl ether yields a substance, which forms pale yellow 

crystals, m- P- 


112 113°, and has the following structure: 


OH-CPh<W£j>NH. 


KviJence of the existence of eosin in various forms, corresponding 
t i, ose of fluorescein (A., 1912, i, 379), has been obtained as 
fo'low' : The chloride, formed by treating fluorescein with a hot 
•list me of alcohol and hydrochloric acid, is brominated in alcoholic 
Illation and the resulting eosin fractionally extracted with methyl 
ali .hol. The first extractions deposit a dark red eosin, the later 
fradinns a reddish-white or flesh-coloured modification, whilst the 
residue is either reddish-white or orange. When heated, the eosin 
from the later fractions acquires a red colour at 200°, then becomes 
almoit white at a temperature below 300°, and finally turns red again 
jrnl ln( ,]t at 304—305°. On crystallisation from benzene, the light- 
coloured eosin separates aB a mixture of colourless, yellow and red 
|i]isms. The red variety probably corresponds with the red multi- 
molecular modification of fluorescein, the light-coloured form to the 
vdlow unimolecular fluorescein, and the colourless variety to the lactone- 
forin. 

When boiled with aqueous alcoholic potassium hydroxide, the light- 
coloured eosin yields intensely violet or blue solutions. The addition 
of sulphuric acid to these solutions precipitates a brown substance, 
which on extraction with boiling chloroform leaves an eosin of the 
composition 2C. i!l) H g 0 6 Br 4 ,GHCl s as a reddish or bluish-white, crystal- 
line residue. The latter compound differs from ordinary eosin in giving 
a deep violet coloration with strong sulphuric acid, and in yielding with 
aqueous alkalis deep blue solutions having a green fluorescence ; when 
kept, the blue solutions slowly become violet and finally red. It loses 
its chloroform at 185 — 186°, and then dissolves in alkalis with n red 
colour. Attempts to isolate the blue salt formed by warming the com- 
pound with 33% aqueous potassium hydroxide were unsuccessful ; 
instead of the blue salt a brownish-red tripotassium salt, G 20 H 5 O 5 Br 1 K 3 , 
was obtained. 


Ilydroxyquinolbenzein, to which ivehrmann has assigned formula 
111, yields with aqueous alcoholic potassium hydroxide a tripotassium 
-alt IV, which separates in brownish-red crystals of the composition 
t,l] i!l O.K 3 , lfitOH,H„0. 


till.) 


oh/\/V/M 

l ’ H: \/w 0H 


CPh 


(IV.) 


0 


OK 

OK 



\/\^\/ 


CPh 


:o 
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The author considers that the constitution of hydroxyqui,,^ 
is best represented by a quinonoid structure similar to that gi(f 
above for the potassium salt., and thus avoids the assumption that tk 
betaine-linking is stable towards alkalis, or that transformation i„ to 
the quinonoid form occurs. F. g 

Oxidation with Oxygen in Presence of Metallic Osmium 
I. Richard Willstatteh aud Eugen Sonnenfeld (Her., 19^ 

2952 2958). — Unsaturated substances alone or diluted with acetoti 

are agitated in special flasks with a small quantity of metallic osmium 
prepared by igniting osmium ammonium chloride in a current of 
hydrogen, in an atmosphere of oxygen. The other metals of t h, 
platinum, group do not act as oxygen-carriers under these conditions, 
but tellurium is active, although less so than osmium. A detailed 
account of the oxidation of cyclo hexene by this method is given; the 
products are A 2 -ej«;iohexenol, A 1 -ci/cfopentenealdehyde, much adipic 
acid, and a little adipoin (rycfohexan-2-ol-l-one). 

The first two were separated by converting the cycfobexenol into the 

naphthylurethane, m. p. 156°, which crystallises in needles from alcohol 

or ethyl acetate on cooling its solution in either. Adipoin gives a 
vnitrophmylhydrazone , m. p. 146° (decomp.), which crystallises f rom 
boiling alcohol in orange-red, hexagonal leaflets. T. A. H. 

Action of Light on the Colour Changes of Aldehyde 
Phenylhydrazone Solutions. Hans Stobbe and Robert Nowai 
(Ber , 1913, 46, 2887 — 2902),— The change of colour of solutions of 
the phenylhydrazones of benzaldehyde, cuminaldehyde, anisaldehyde, 
piperonaldehyde, aud acetaldehyde on exposure to light has been 
investigated. In all cases the change is extremely sensitive to the 
action of light. Acid solutions are much more quickly affected than 
neutral solutions. The change is not due, as supposed by Baly and 
Tuck (T., 1907, 91, 1572), to photo-isomerisation of the hydiazonea to 
azo-compounds,’ but ’it is an oxidation process which takes place slowly 
in the dark and is greatly accelerated by light. The colour changes 
of other hydrazones and of osazones is likewise attributed to oxidation. 

Benzaldehydephenylhydrazoue is oxidised to dibenzyhdenediphenyl- 
hydrotetrazone, whilst in no case were azo-compounds formed 


Halogenated Alicyclio Ketones. II. Monohalogenides of 
Penta-, Hexa-, and Hepta cyclic Ketones. Author Ko , 
K. Blendermann, E. Kabpati, and Richard Kosenbusch 
1913 400, 47 — 54. Compare Kotz and Stemhorst, A., 191 , > - /• 

When cyclo pentanone, 1 t-dimethylcycdohcxan-S-ono 

none are halogenated by Kotz and Gotz’s method A., 1908, 
chlorine or bromine is substituted most easily in dime , y cy . 

and least readily in eyefopentanone. The ehloro-ketones ar t.bla , 
the absence of light, but the bromo-ketones decompose ve y I 
2-Chlorocyclopcntanone, b. p. 76—77", 2-&romocyc open m 
79— 82°/15 mm., <i-Morocydoht v lanom, \> p. 95 / lote# „. 
cyclo heptanor,., b. p. 103°/13 mm., and 2-cAforo-l . i-Jvmthy 5 Q g 
3 tone, b. p. 108— 109°/1D mm., are described. 



ORGANIC CHEMISTRY, 


1. 1201 

a .Hydroxy-ketones of the eydoHexnnm,* 
lose Series, Arthur Kiiiz, K. Blender,,,,,,,, R) ^Heptan- 
,J E. Sijikischu'S (Anmhn, 1913, 4q 0 skI “ 8 f D K° 8 ™busch, 

icnfs nn thfl hvdrnlvsjo O „K] >' 


ltd E. Simischus (drmofai, 1913, 400^ "’isZy^ ltosraB usCH, 
uperiBent! on the hydrolysis of 2-chlorocw/nnoni ‘ '' b '~ Com parative 
Lone, and 2-chloro^oheptanone tZZTTy 
hydrogen carbonates show that cyclo centan 9 i carboll,l <6s 

- that S-ehlorcc^ohexanoneT rl^'T , catlnofc b. 


■hexiitione 

lor hydrogen carbonates show that emWenf»n"‘>T“" carotm,1 <«< 
thus obtained, that 2-ehlorccy,<dohexanone is ^ . cannofc fa <> 

Ljoeoae potassium carbonate in the cold and Unt il / ?!al b y 
lcyrtoheptan-2 done in satisfactory yield rmi,!™. [ “ e . formation of 

Legated potassium carbonate for X hour „ °“ ° f ^ 

F P- W t«m a ^ derivatiye, LL. 

0). p. 238°, oxime, m. n 102 moo ^ w , , seimearb' 

H W - P- >37° (which is convert Jil it “i ? 162 “ 

by warm methyl alcohol), cjclofl-^n^.of-l-onr a “2^ *&* 
Jrye/oliexan-2-ol-l-one, possesses acidic „„„„ ,• p ' 28 ’ UI >like 
pete, « derivative. It forms a mtthyl e L V pV^o/?™ 8 1 
tut not a semicar bazone or oxime The etb • P- on— b6 /12 mui,, 
.k do not form oximes or semiearbazone* 8 l,? / 1 < '{‘ e “ n - 2 -° lo "'> 
kmtmtoxime cannot be etherified • the e rouu' ™ 2 "ydroxycyefo. 

. , OR'CH.CINOM, 

therefore, apparently cannot be formed 
, 2;Mioxy,y;fohexanone does not react „;,k 
jiodtde, cycfoHexan-2-olone reacts only lith h r* ! ' g !' esi,lm mi %I 
[ultimately cyclohexanone (conmaie “ difficulty, and yields 

H whilst 1-methylcyo/ohexanXol^t ^ "t Mailh *. A., 1905,1 

Y’Uimtbdc^hhtxan-Um, b p 173 ,700 Slmilar, y converted into 

cycioHexan-S-olone and its 1 ? ' , 

phenylhydrazine in glacial acet.c acid* to fern nt* react with 
f AK m. p, 150 — 351% red crystals ^ ^ -t? 6 SaQ]e ™azone, 

br n of tb ° 

f 6t0MS «»*•». with 
to the carbony! group. * { P^ 8 /^ >« the ortho-position 

SSsft 

L ^'%&ycloA«aa B ,2. ( rf.3_ on(| nn n 
, y tfenvative, m. p jco 0 ! b - p. 91713 

boi,iBg 2 

h«sn-3-o„ P 4 ™ lbi r manner, from ethvi 0 . 1 ue °us potassium carb- 
by the i™ M - ca rhoxylate. Since IL , 3 - chlo 'o-l : I-dimethyWfo 

*■* "ft JE* 


’ 2J <>). « follows, front the 
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production of 1 : 4 diuiethy%c/ohexan-2-ol-3-one by the hydroly 8 j g . 
both chlorinated substances, that 2-chloro-l : 4-dim ethyl eyc/ohex 

3- one (preceding abstract) must have this constitution, nob that of ^ 

4- ehloro-isomeride. The chlorination of ethyl 1 -methyl-4 -Mopropy| t .V 
hexan-3-one-4-carboxylate yields ethyl 2-chloro-l -methyl-i- \»op r S, 
cyc]ohexan-3-one-A-carboxylate , by the hydrolysis of which 
l-methyl-l-isopropylcyclohexan-3-one, b. p. 139°/17 mm., is obtained 

C.s. 


Unsaturated Cyclic Ketones. A 2 -cyc/oHexenone and A 3 
Heptenone (Tropilene). Arthur Kotz, K. Blbndermaxs, p 
Mahnert, and Richahd Rosenbusch ( Annalen , 1913, 400, 72— 86j_ 
Comparative experiments on the production of unsaturated cyclic 
ketones from the a-halogenated saturated ketones prove that hydrogen 
iodide is most readily, and hydrogen chloride is least readily, eliminaterl 
and that the difficulty of eliminating hydrogen haloid increases from 
halogen-cyc/opentanODes to halogen-cycfoheptanones. Aniline or trj. 
metbylamine is the most suitable eliminating reagent ; to avoid the 
formation of hydroxy-ketones, water must not be present. 

Willstatter’s tropilene is identical with A 2 -cf/e&>heptenone, obtained 
by the action of aniline on 2-bromocyc/oheptanone ; it forms an oxim 
m. p, go— 88°, and yields c^cfobeptanone by reduction by 
method. 

1 : i- Dimethyl- b l -eyc\ohexen-3-one, C 8 H 12 0, b. p. 75°/19 mm., i$ 
obtained by heating 2- hydroxy- 1 : 4-dimethylc?/cfohexar)-3-ono with 
anhydrous oxalic acid at 110°. Ethyl 1 : ^-dimethyl-\ l -cyc\ohtXiii’ 
3-one-6-carboxylate, C n H K) O s . b. p. 144 — 146°/ 13 mm. (semicarbazone, 
m. p. 202°; oxime, m. p. 109 — 110°), obtained by the action of methyl 
iodide and sodium ethoxide on ethyl 1 -methyl- A L cycfohexen-3-ooe- 


6-carboxylate, yields ethyl 1 : Z-dimetkylcjclohexan-o-one-v-carboxylait., 
b. p. 256 — 258° (> wniicarbazone , m. p. 210 — 211° [decomp.]), by reduc- 
tion by Paal’s method, and is converted into 1 : 2-dimeth}jl^-m)o- 
kexen-3-one, b. p. 118 — 1 19°/1 2 mm. ( semicarbazone , m. p. 225" 
[decomp.]), by hydrolysis by alcoholic potassium hydroxide and distil- 
lation in a vacuum of the resulting acid. 1 : 2-Dimethyl-A 1 -ci/c/obexen- 
3-one is reduced to the corresponding saturated ketone , b. p. 84°/ 11 mm. 
{semicarbazone, m. p. 203—204°), by Paal’s method, and yields y-acetyl- 
butyric acid by oxidation by aqueous potassium permanganate at CM)". 


Zinc Chloride a a a Condensing Agent. III. Auto-conden- 
sation of Anils. G. Reddelien (Ber., 1913, 46, 2712 — 27 1 7). The 
author has shown previously (A., 1910, i, 118, 746) that acetophenone 
condenses with aniline in the presence of aniline zincichloride as 
a catalyst, yielding acetophenoneauil, together with a small quantity ol 
a yellow substance, m. p. 98 — 99°. The by-product is now found to 
be dypnoneanil, and is formed by the auto-condensation of acetophenone 
anil. If the condensation is carried out at 180 — 190° a better yiel n 
the substance is obtained. It was observed that in all cases in ■ W1IC 
dypnoneanil was formed as a by-product, the aniline zincichloii e use 
&b a catalyst underwent slight decomposition into zinc hydroxL e, an 
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this sugg- 


ested the possibility that the aniline hydrochloride, simul- 
' ously produced by this decomposition, was the prime factor in the 
father condensation of acetophenoneanil to dypnoneanil. This view 
ur = ; ^. (1 con firmed by beating acetophenoneanil for a few minutes with 
“ as . liydrochloride, when a 60% yield of dypnoneanil was obtained ; 


rafeVhe same conditions, using aniline 
" eanil remains unchanged. 


zincichloride, the aceto- 


phenon^ Seating is more prolonged and the temperature higher, 


If the . . , 

, 3 . striphenylbenzene is formed. 


Exposure to air at the ordinary 


also causes the transformation of acetophenoneanil into 


1 

temperature 

Irononeanil, the condensation in this case being probably due to 
traces of hydrochloric acid in the air, for in closed vessels the aceto- 
pheconeanil may be kept for a long time without undergoing change. 

^ Miller and Plochl (A., 1896, i, 609) have already pointed out that 
there exists a very close resemblance in the reactions of aldehydes and 
ketones on the one hand, and of their anils on the other. In emphasis- 
ing this analogy, the author refers to the similarity in the auto- 
condensation products of acetophenone and its anil, and to the similar 
behaviour of aldehydes and their anils towards organo-magnesium 
compounds (Busch, A., 1904, i, 663; 1905, i, 519). 

Further, anils closely resemble ketones and aldehydes in their 
oeliaviour toward phenylhydrazine and semicarbazide : thus, benzo- 
phenoneanil and acetophenoneanil readily react with these compounds 
in alcoholic solution to form the semicar bazones and phenylhydrazones 
of the corresponding aldehydes. 

Finally, the ability of unsaturated and aromatic aldehydes to form, 
coloured additive compounds with strong acids is shared by anils ; 
fluoroneanil and dypnoneanil yield additive compounds with hydrogen 
chloride which are coloured respectively red and reddish-yellow, and 
are rapidly resohed by water into their components. 

Di/pno'iitctnil, CMePhICR'CPhINPb, forms lustrous, light yellow, 
glassy prisms, m. p. 98—99°, and gives an intensely yellow coloration 
with sulphuric acid. It has also been obtained, together with aceto- 
phenoneanil, by heating dypnone and aniline in the presence of aniline 
zincichloride; if aniline hydrochloride is used as a condensing agent, 
triphenylbenzene is produced. 

Dypnone-p-tolil, prepared from dypnone and aniline, using p-toluidine 
zincichloride as a catalyst, lias m. p. 110°. It is accompanied by 
acetophenone-p-tolil, which crystallises from alcohol in yellowish-white 
needles, tn. p. 31°. F. B. 


Catalytic Action of Hydrogen Haloids in Condensations. 
I. Preparation of Ketoneanils. G. Reddelien ( Btr 1913, 46, 
2718—2723. Compare preceding abstract). — In the preparation of 
ketoneanils by the condensation of aromatic ketones with amines, 
hydrogen haloids or their salts with aromatic amines may often be 
employed a3 catalysts in place of zinc chloride or amine zincichlorides 
previously used. Thus, benzophenoneauil is readily obtained by heating 
benzophenone and aniline at 170° in the presence of one drop of 
hydrochloric acid. 

The reaction proceeds more rapid ty than when the zinc salts are 
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employed, but is not so general in its application. Methyl 
such as acetophenone and a/3-unsaturated ketones, do not yield 
this method, although the latter are readily obtained when 
zincichloride is employed. 

With respect to the mechanism of the reaction the author eonsid er 
that the ketones first combine with the amines in the presence of 
hydrochloric acid to form compounds of the typo OH*CRR*NHR,H(° 
which lose water when heated, yielding hydrochlorides of the anils' 
CRRINR,HC1 ; the anils, however, are very feeble bases in comparison 
with the amines, and, therefore, aie liberated from their hydrochlorides 
by the action of the unchanged amines, the hydrochlorides of the latter 
compounds thus being regenerated. 

It is pointed out that the hydrogen haloids may act as catalysts in 
opposite directions accordingly as they ionised or not. Whilst un 
ionised hydrogen haloids act as catalysts in the condensation of ketones 
with amines, in the ionised state they accelerate the decomposition of 
the anils into their components and thus exert a catalytic action in the 
opposite direction. 

In addition to benzophenoneanil, the following anils were obtained 
by heating the necessary ketones and amines in the presence of a little 
hydrochloric acid : phenyl a-naphthyl-ketoneanil, m. p. 93 — 94° (com- 
pare Busch and Falco, A., 1910, i, 747); benzildianil, m. p. l-Rp- 
benzophenone-p-tolil, crystallising from alcohol in long, stout, lustrous 
prisms, m p. 48° (compare Reddelien, A., 1910, i, 118); betuophenone- 
a-naphthil (Pauly, this Journ., 1877, ii, 614), which has m. p. HITS 0 , 
and gives a blood-red coloration with strong sulphuric acid; fluorenone- 
anil (A., 1910, i, 746), the hydrochloride of which is precipitated in 
blood-red needles by passing hydrogen chloride into a benzene solution 
of the anil. F. B. 

Certain Substituted Benzalacetophenones [Phenyl Styryl 
Ketones]. Franz Kunckell and Martin IIammerscitmidt (Ber., 
1913, 46, 2676 — 2680. Compare Kunckell and Fiirstenberg, A., 1912 , 
i, 118). — 2- I{ydroxy-5 acetyluniinophenyl 2-nilrostyryl ketone, golden- 
brown needles, m. p. 205° (decomp.), is obtained when aqueous sodium 
hydroxide is gradually added to an alcoholic solution of 2-hydroxy- 
5-acetylaminoacetopheuone and o-nitrobenzaldehyde and the mixture 
neutralised after some time with dilute sulphuric acid, the temperature 
being maintained at about 20° during the whole operation. It is 
somewhat unstable, and decomposes when preserved for a short time. 
The preparation of the corresponding di bromide and flavone could not 
be effected. 

2-Hydroxy-5-acetylaminophenyl i-nitrostyryl ketone , 

0H-C ft H 3 (NHAc)-C0-CH:CH«C 6 H 4 *N0 2 , 
red, microcrystalline powder, m. p. 204°, is prepared in a similar 
manner from 2-hydroxy-5-acetylaminoacetophenone and ^-nitrobenz- 
aldehyde. It absorbs bromine in chloroform solution, yielding tbe 
corresponding dibromide , yellow needl©3, m. p. 125°, after previous 
softening, from which the flavone could not be obtained by the action 
of alcoholic potassium hydroxide. 

2- Hydroxy-5 -acetylaminophenyl i-chlorostyryl ketone, golden needles, 
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174 D , and 2-hydroxy 5 acetylaminophenyl 2 -hydroxy styryl ketone, 
yellow crystals, m. p. 134°, are similarly formed from their com- 
ments. I'i these casea > complete condensation can only he effected by 
beating the mixture on the water-bath. In neither c.,so could the 
corresponding dibromide be obtained. 

\ll ;l ,lroxy->acetylaminophenyl i-methylstyryl ketone forms yellowish- 
aliite needles, m. p. 185°. It combines with bromine in chloroform 
voluf ion to yield i-hy Amy 5 acetylaminophenyl a.(2-dibromo-8-p-lolyl- 
ethyl Mon*, in. p. 162°. 

Tcrephthalaldehyde condenses with 2-hydroxy-5-acelylaminoaceto- 
iihenone, yielding a yellow substance, m. p. 217°, the constitution of 
which has not been definitely determined. H. W. 

Metal Ketyls, a Large Class of Substances with Tervalent 
Carbon. Wilhelm Schlenk and Alexandeh Thal ( Tier 1913, 46, 
2840 — 2854. Compare A., 191 1, i, 545).— Phenyl diphenylyl ketone’ 
was dissolved in dry ether in an atmosphere of nitrogen, and the 
boiling point of the solution determined. This remained unchanged 
on the addition of a piece of bright potassium, indicating that 
potassium phenyl diphenylyl ketone has the formula 

Ph-C 0 H.-CPh(OK)-. 

When a suspension of benzpiuaeono in benzene is mixed with a 
concentrated, alcoholic sodium ethoxide solution, sodiobenzophenone is 
formed, as indicated by the unstable, dark bluo coloration. The 
sodium salt of the benzpinacone at first formed is dissociated immedi- 
ately into the free radicles with a tervalent carbon atom, CPh„(ONa)-. 
The name metal ketylen is proposed for such compounds containing 
tervalent carbon. 

Special apparatus is described for their filtration, isolation, and for 
drying them in a curreut of nitrogen. 

The sparingly soluble ketyls cannot be prepared in the manner 
described, since the surface of the metal becomes coated with a film of 
insoluble ketyl which prevents further action. 

In such cases the ketone (dimethylpyrone) is mixed with the very 
soluble potassium phenyl diphenylyl ketone, when the insoluble ketyl 
(red potassiodimethylpyrone) separates out. Ether, benzene or pyridiue 
may be used as solvents, but the two latter are more difficult to 
remove from the ketyl. Potassium, sodium, and lithium react equally 
well ; magnesium in the form of amalgam also reacts with diaryl 
ketones. J 

I'otassioiimethylpyrone forms a bright red powder, which oxidises 
so readily that it glows on exposure to the air. 

Potassiochromone yields a deep orange-red product, and contains a 
further molecule of chromone. It chars on exposure. 

rotassioxanlhone separates together with a molecule of xanthone as 
deep blue needles, 

J'otamo P-benzpinacolin, CPiyCPh-OK-, forms dark cubic crystals 
with a brown surface reflex, 

I otassiophthalophenone is dark red. 
ytamo-N-niclkylisalm separates in deep blue flakes, 
o assio-Q-methylisatin forms a deep violet precipitate. 
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Potassio-m-dibenzoylhnzene } COPh’CjH^CPh’OK*", forms a dark red 
powder. 

Potassio-p-dibenzoylbenzene form.3 a additive compound with two 
molecules of potassium per molecule; a deep red precipitate is formed 
and the solution becomes deep red. The alternative ketyl (I) aQ( j 
quinonoid (II) formulae are considered, but the latter ig rejected 

“CPb (OK) • C 8 H 4 * CPh(OK)- CPb(OK):C 6 H 4 :CPh(OK) 

(I.) (II.) 


since the compound behaves like the other ketyls and 
exposure to the air. 

Potassiobenzil, _ CPh(OK)*CPhIO, is obtained as a violet-coloured 
precipitate. 

Potassiofuril is a black or bluish-black substance. 
Potassiophenanthraquinone, C 6 H 4 <C^ jj ^>C(OK) _ , is dark brown. 


Potassio-p-benzoquinone possesses a quinhydrone structure combining 
with a molecule of quicone ; it forms a deep bluish-green compound. 

When o-benzoquinone is mixed with potassium phenyl diphenylyl 
ketyl, a dark green precipitate is formed, which soon becomes colourless 
and is then potassiocatechol. When the ketyl solution is added 
slowly to the quinone, a precipitate is formed, and the solution becomes 
an intense reddish -violet ; this is attributed to the formation of the metal 
ketyl. 

On adding diphenyl ketone to the potassium phenyl diphenylyl 
ketyl an intense violet-red coloration is produced. Excess of the 
ketyl causes a separation of a compound containing 1 atom of 
potassium to 2 molecules of diphenyl ketone. The red compound could 
not be isolated ; it possibly has the composition GPh 2 ^C(OK.)-. 

The atomic groups OK, ONa are considered to exhaust practically 
the entire valency force of the atoms to which they are attached. 


E. F. A. 


Preparation of Arylidoquinones. Farbwerke vorm. Meistek, 
Lucius Brunihg (D.R.-P. 262180). — Di-p-ckloroanilinohnzoquinont, 
a yellowish-brown powder, m. p. ovor 300°, is obtained by heating 
together quinol and />-chloroaDfline in the presence of ammoniacal 
copper oxide. 

Bromoanilinonaphthaquinone is prepared in a similar manner from 
p-bromoaniline and a-naphthaquinone. F. M. G. M. 

Preparation of 1 : 4-Diaminoanthraquinone and its Deriv- 
atives, or of Sulphonic Acids of these Compounds. Aktiex- 
Gesellschaft fOr Aniljn-Fabrikation (D.R.-P. 260899. Compare 
A., 1901, j, 512; 1905, i, 447; 1909, i, 243).-— The preparation 
of aminoanthraquinones from aminobenzoyl-o-benzoic acids has pre- 
viously been recorded, and that of 1 : 4-diaminoanthraquiDones 
from 2-amino-5-acetylaminobeDzoyl-c»-benzoic acid, or its lactam (this 
vol., i, 621), is now described ; the operation is carried out at 
190 — 200° with either 95% or fuming sulphuric acid; under the 
latter conditions, especially in the presence of boric acid, sulphonafcei 
products are also formed. 2 ; 5-Diamtnobenzoyl o-benzoic acid, yellow 
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. ' Thich , meJt at ! 85 ° with “"version into the lactam, can also be 
veJ in tins reaction. 

i -.i-Uimiino^thylantAraquinone, dark violet, glistening, bronze 
tcedlf^i u>- P- , 1a obtained from 2 : 5-diamino-^toluoyU-ben.oio 
' fllllst 4 - chloro ;r' a “ lno ' 5acet r I a“"nobetzoylbenzoic acid rives 
live to - 1 -cMoro - 1 -.i-diammoanthraquinone, dark violet needles, m. p. 

F. M. G. M. 

Replacement of the Sulphonic Acid Group by Halogens in 
Hy d rosy an thraqumonesulphonic Acids. Gustav Heller [with 
sacnuEi) Skraup (Bcr., 913 46, 2703-271 1).-Kel he’s method 
A,, loci, 806 ; compare also Ullmann and Ochsner, A., 1911 i 489 
aI1 d Schilling, this vol.,i, 493) of replacing the sulphonic’acid group bv 
cliloiine or bromine, by the action of these elements on sulphonic acids 
i„ aqueous solution, has been applied by the author to the preparation 
if derivatives of alizarin and anthraehrysone from the 

cortes|ionding sulphomc acids. 

3-Iiromo-l : 2-dihydroxyanthraquinone (D.R -P 77279 and 70^401 
i- obtained in a pure condition by the addition of an aqueous solution 
of potasMum bromide and bromate to sodium alizarin-3-sulphonate, 
amhtic-d ivith sulphuric acid, and maintained at 95°. It crystallises in 
urn-tits of brownish-red needles, m. p. 260—261° yields „ 

f ri ':f re ' “• P- 20 J~? 05C ’ a,ld -Jissolv’es in dilute aqn ou" 
dtal, hydroxides, yielding blmsh-violot solutions ; concentrated solu- 
tions of the hydroxides precipitate the corresponding alkali salts 
:>-( ’lilorc-1 : 2-dihydroxyanthraquinone, prepared by passing chlorine 
a hot aqueous solution of alizarm-3-sulphonic acid, baa m n 
r, U “ ; a b602< ;y Iati0Q i" Pjridine solution yields a 

above 300° ‘ Va m ' P ' ’ t0gether witb a red *■**"«, “• P- 
. 'V 1 ** 11 d ! 88ol ™ d in a " ice-cold mixture of sulphuric and nitric acids 
t0 3 c/ ‘ hr0 ' 1 : 2 : ^rihy&oxyanthrciquinonc, m. p! 

Nitration in glacial acetic acid solution yields ‘Uhloro-i-niM ■ 2-di- 
oidroLyunthaquinone This crystallises in orange-yellow needles 

li i tn ™T e da, , k / ed . and decompose slightly at 220°, then acquire a 
lighter colour, and finally melfc at 285°. 4 

the : 2 ~ dih y drox, J ant ?‘ ra <]uinont, prepared by heating 

aqueous sodiui ca^DonatJ solutlof 
\ «rl r ’ c Sta l ses 10 ^ a ck needles or plates, m. p. 223—224° 

ammonium chlorido^'nte'ti? S0<W Sait ’ wbich is inverted by 
i , 1 v tl 0nde lnto ammonium salt J 

In- heatin'" : Wieulphonioacid, prepared 

fin*! > W,» sal/ C 0 7"““ ngSUlphUriCaCid - 

platelets (compare D P &S t'T “ t gh f 
hioiuue in dilute acetic Ln *',/,■ ° treatment with 

-H:6:8-tetrabromo-l 3 5 7 t r’h A* Sodlum , Ealt is “"verted into 
forms lustrous, dark ' , ' 'J M tet, ‘ ah y drox J' a " thra q" l "o"e, which 
^ ^luble ™L^ w : a lt. ’ P ' Sb0Ve 3 °°°’ aEd y i(!,ds a 
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2 • $-Dibromo \ -.3:5 : l-lctrakydroxyanlhraquinone, prepared w 
brominating anthracbrysone in glacial acetic acid solution, crystal^ 
in orange-red needles, m. p. above 290°, and also forms a sparing 

soluble ammonium salt. . . 

2 : 6-Dichloro-l : 3 : 5 : 1 -tttrahydroxyantkraqumone is obtained j,, 
lustrous, orange, silky needles by the addition of sodium bypoclilorite 
to an aqueous solution of the sodium salt of anthrachrysone. T| Je 
action of chlorine on 1 : 3 :5 : 7-tetrahydroxyantbraquiDono2 : 6-di- 
sulphonic acid yields 4 ; S-dichloro-l : 3 : 5 : Uetrahyiroxyantimqumw. 
t 2 : 6-disulphonic acid. 

A-Nitro - 4 - anitino - 1 : 3 : 5 : 7 . tttm- 
y0 2 OH hydroxyanthraquinone- 2 :6 -disulplmic 

qjj/\_CO — ' NsOjll acid (annexed formula) is obtained in 

SO li — ni bu the form of its trisodium salt (dart 

3 \/ ' / bluish-violet crystals of a coppery 

OH hi HPii ] us tre) by heating a solution of 4 ; 8-di- 

nitro - 1 : 3 : 5 : 7 -tetrabydroxyantbra- 

quinoue iu aqueous sodium carbonate with aniline. 

A similar replacement of the mtro-group by the aniline residue 
occurs when 4 : 8-dinitro-l : 3 : B : 7 - tetrahydroxyanthraqumone 
(D R -P 71964) is heated with aqueous sodium carbonate ami aniline. 
The S-nitro-l-unilino-l : 3 \ 5 :7 tctrahydroxyanthraquinone thus formed 
crystallises in blackish-blue needles of a coppery lustre. 

An account of the tinctorial properties of the above dyes is given, 

F. B, 


Preparation of a Menthol Ester. Robert Meyer (U.R.-P. 
^61 228^) — Menthylylycine hydrochloride, slender needles, ^is obtained 
when a fused suspension of glycine (20 parts) in menthol (/0 parts) n 
treated with continual agitation at about 00“ with dry hydrogen 
chloride and the product purified by crystallisation from watei , the 
free hast, au oil, is decomposed by warm alkaline hydroxides, and with 
mercuric chloride furnishes a sparingly soluble mercury dermUvc.^ 

Scission of Racemic Amino-acids by means i of Active 
Acids I Amedeo Colombano and Giuseppe Sansa [Atit 1. 
W.‘ Uncei, 1913, [V], 22, ii, 234— 237).— A so ut.ou con Momg 
equimolecular quantities of d-camphorsulpbomc acid and g cine 
deposits a salt, 0 12 H sl 0 9 NS, ivhich forms long, hygroscopic p « 
m. P- 165-173“ [o| D + 14-69“ (in 10 - 664 % aqueous solution) Alamn^ 
similarly yields a camphorsulphonate, m. p. 105— UO 'ic 

12-153% aqueous solution). These ^ - ««« 

products when they are decomposed. Similar results we . 

under many different conditions, and no better success was obtained 
by substituting <f-bromocamphorsulphomc acid. io tbe 

Racemic salts were also produced from leucine and y ^ ^ g 
same way. 

<«.a-Pinene and Ethyl Diazoacetate. »“ d 

Kokt Sonin (Ber„ 1913, 46, 2680, 2687. Co-npare B “ hn 
Weigand, this voh, i, 376-887).-Tbe application of ethyl 
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to the study of the constitution of ^/-pinene leads the authors to 
" V iision that the latter contains an endocyclic double bond and 
1 *roup directly attached to a carbon atom having a double 
1 t . '{'his is in conformity with Wagner’s formula for pinene. 

Fare dZ-piuene was prepared from American turpentine by subjecting 
i a r?er to the action of nitrosyl chloride, the product formed being 
1 iently decomposed by boiling aniline. 

* \\nhiiion of ethyl diazoacetate in a little (//-pinene is slowly added 
m i mixture of the latter substance and copper powder at 160 — 165°; 

nitrogen is violently evolved, and, on distilla 
t< .jj — 03l e tion, ethyl l:6:6-Iri//iei//,y/-[0,i,4 : ’ 7 ,l]-tricyclo- 

" 1 Ft octane-2-carboxylale (annexed formula), b. p. 

i j / 2 135°/12*5 mm., is obtained. Since, however, 

rif .-OH when suspended in alkali it immediately 

decolorises permanganate, it is probably 
•.•ur-iminated with ethyl fumarate. When saponified with methyl- 
\lcoholic potassium hydroxide, it yields 1 : 6 : *a-trimethyl-[0 > \ i \, 5 " : \\'\- 
■ ric w: loo-'l't ne-2- carboxylic acid , crystalline powder, m. p. 165°, which 
j, *L;diic towards permanganate. The silver and barium salts were 
i>i-e]MM.'d, the latter beingreadily soluble in water. The amide, colour 
{ e itlets* lias m. p. 181°. Oxidation by potassium permanganate in 
hen add solution converts the acid into a mixture of products from 
which terebic acid, m. p. 175°, separates after some time. Two 
ether acids can be separated from the residue by converting them 
their methyl esters. One of these crystallises in Urge prisms, 
whereas tbo other remains liquid. The latter, when saponified, yields 
an MiV, m. p. 211 — 212°, which could not be further identified on 
acenimt of its small amount. The former gives methylcyc/opropane- 
1 :2 :3- tricarboxylic acid, which has m. p. 1 02°, and does not evolve 
tvi'bon dioxide at 220°. The identity of this substance is further 
(.'tablis-hed by comparison of its methyl ester, m. p. 76'5°, with a 
synthetically preparod specimen of the same substance (Buchner and 
Dc^auor, A., 1894, i, 347). 

Tho action of ethyl diazoacetate on pinene in the presence of copper 
punier has been previously investigated by Loose (A., 1909, i, 463), 
who obt lined an oily product which, on saponification, yielded a 
oca-crystal lisable substance. This result is attributed to lack of 
uniformity in the pinene. 

The authors have also studied tho action of ethyl diazoacetate on 
■/■pinene (an + 39*8° in 1-dcra. tube) and have obtained a product which, 
when saponified, yields an acid, colourless needles, w. p. 123°, together 
wit 1 1 veiy small quantities of an isomeric acid, m. p. about 165°. With 
/-pinene (a D “3l*l° in 1-deai. tube), on the other hand, the main 
{'redact is the acid, m. p. about 165°, whilst only small amounts of the 
substance, in. p. about 123°, are obtained. The complete separation of 
the two acids is difficult, and it is suggested that the acid, C ]2 H 18 0 2 , 
p. 123 3 , is derived from nopinene present in crude optically-active 
'hi ef turpentine. H. W. 

Bornylene Ozonide. Carl Harries and Reinhold Haaumann 
btr,, 1313, 46, 2595 — 2596). — By the action of washed, 8°£ ozone on 
vui, civ, i. 4 hi 



i. 1210 


ABSTRACTS OF CHEMICAL PAPERS. 


bornvlene in hexane solution, the ozonidc, C l0 H lft O g , was obtair ,.i| ^ 
white preiipitate, which gradually decomposed alter some tin,,.. 
was fairly stable towards toiling water. In order to hydruh s j ,’:' 6 
product, bornylene was saturated with ozone in glacial acetic ncij 
the solution heated for thirty minutes. The solvent was then 
evaporated under reduced pressure and the residue distilled, when \ 
pale yellow oil, containing a dialdehyde, b. p. 90 — 110°/16 tutu.. ;n„j 
solid, b. p. 125 — 15U°/18 mm., containing in all probability 
aldehydic acid, were obtained. ,1. I 1 , \\* 


Research on the Eucalypts of Tasmania and their Essential 
Oils. Richard T. Baker and Henry G. Smith ( Reprint from fi, ( . 
Vroc. Roy. Roc. Tasmania ).—' Oils distiller! from leaves of tho various 
species of eucalyptus occurring in Tasmania have been examined with 
a view to ascertain their composition and economic value, ant ( ,t 
using some of the data thus obtained as a guide in deciding cettain 
outstanding taxonomic problems in connexion with the genu>, "j i.t 
results show that the twenty-one species found in Tasmania may In- 


divided into groups as follows : 

I. Eight species yielding oils containing over 50% cineole, much pit eMi 
hut no phellandrene or piperitone. The characters of the oils from 
these species are as follows: Eucalyptus cordata, I),. 0 9138, a „ - li'ii ■ 

1 -4965, saponilication number 14*8, soluble in 1*25 vols. ol % 
alcohol ; contains cineole. 62%, (f-pinene, and esters. K. Mud.hri, 
Dij 0*9096, o D + 10*4°, ■»„ 1*4629, saponification number 15*3, soluble 
in 4 vols. of 70% alcohol ; contains cineole 60%, d-pivieue, and ester.-. 
E. Psrrinia.ua, 0 9119, n„ +8 9°, < 1-4651, saponification niimk-r 
10 3, soluble in 2 vols. of 70% alcohol ; contains cineole 68%, d-pintre. 
esters, and sesquiterpene. E. Rodwayi, E>la 0*6070, a u +10*6 : , 

1*4653, saponification number 3-9, soluble in 6 vols. of 70% alcolit-l. 
contains cineole 64%, d-pinene, and sesquiterpene. E. i itmkn. 
DU 0-9179, a u + 3T% «u 1*4690, saponification number 11*1, solubl. 
in ’l-75 vols. of 70% alcohol ; contains cineole 62% d-pii.r-ne, 
and sesquiterpene. E. uruiytra, 1% 0*908S, +118, u], 1 463b, 

soluble in 5 vols of 70% alcohol ; contains cineole 63'%, rf-pinene, and 
esters. E. verukasa, DU 0*9038, «„ + 11*3°, »g 1*4651, saponification 
number 5*9, soluble in 1 vol. of 80% alcohol ; contains cineole 59%. aM 
cf-piuene. E. globulus, as already frequently recorded. ^ 

II. Two species yielding oils containing cineole from la— 00% as 

well as pinene and phellandrene. E. Gunnii, DU 09014, tt„ +lo, 
„jj 1-4752, saponification number 6*7, soluble in 4 vols. oi 80% idcdiol ; 
contains cineole 41% d-pinene, phellandrene, esters, and sesquiterpene. 
E. viminalis, D" 0*9154, «„ +4*2% „jj 1*4711, sapon.hcatiou mimkr 
9*5, soluble in 1 vol. of 80% alcohol; contains 50% cineole, ei-puncne. 
phellandrene, esters, and sesquiterpene. . . ,, , 

III. Two species yielding oils with over 50% cineole, phe an -' • ■ 

largely replacing pinene, and piperitone being present, h. Imeom 
DS'U-9096, a D -10*2°, >,a 1 4659, saponification number J*8 so - 
in ”0 vols. of 70% alcohol ; contains cineole 52%, with pheton , • 

piperitone, and sesquiterpene. E. Risdom, D,: 0*9 0 * l ’ 

U D -0*3° to 14*6°, n„ 1*4660 (at 19=) to 1*4733 (at 16°), sa P omtou» 
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Uiuii«r il-3-2 7 , soluble in 1-25-5 vols. of 70% alcohol; contains 
^.j 1A .,,|e 56 — 58%, pbtdlandrene, piperitone, and esters. 

I V. Seven species yielding oils containing much phellandrene less 
tlw>. -j°o Of cineol8,and having piperitone present. E. mmjgdaliua , 
L , — 0-88-18, « D - 59-1° to -751°, „» 1-4761— -1-4790 

ideation number 2-9— 3-2, soluble in 7 vols. of 70% alcohol • 
roi.uius cineole 12— 24%, phellandrene, piperitone and sesqui- 
terpene. E, coecjera, D” 0 8810, a D -35-8 14831, saponification 
muiiher 41), insoluble in 10 vole, of 80% alcohol; contains cineole 
less than 5%, phellandrene, piperitone and eudesmol. E. Dele- 
tf iteeeie, D|, 0 8664, a D — 48 4, 1-4828, saponification number 

il l, insoluble in 10 vols. of 80% alcohol ; contains traces of 
cineole, and is chiefly composed of phellandrene with some piperitone 
mid sesquiterpene. E. regnans, Dji? 0-8802—0'8879, a„ - 28-4“ to 3H“ 
1-4882— 1-4901, saponification number 13 2 — 15-4, soluble in 
owls, of S0% alcohol ; contains phellandrene, eudcstnol, piperitone 
esters, sesquiterpene and traces of cineole. E. tmniola, D|; 0 8804’ 
- 27'6' ! , ;ij| 1-4872, saponification number 3-2, soluble in 5 vols’ 
„f M> alcohol ; contains cineole 7%, phellandrene, piperitone, eudesmoi 
arid sesquiterpene. E. virgala. D;i 0-888% a,, - 20-9°, ni," 1-4819 
ni| onirication number 3-3, soluble in 3 vols. of 80% alcohol ; contains 
i-iiidile 21%, phellandrene, piperitone, eudesmol and sesquiterpene 
/; qua, Dg 0-8838—0-8845, a„ - 24-2° to 28-8°, n„ 1-4839 (at 10°) 
ii) 1-4852 (at 24°), saponification number 7-2— 8-1, soluble in 3—4 
V-& of <0?i alcohol; contains phellandrene, ar omadcndral, less thau 
l , of cineole and no piperitone. 

The two remaining species do not fall readily into any of the above 
■ rm r- 0-8956, a„ -1-1°,»« 1-4756, saponification 

I mnoer ,12-8, soluble in 1 vol. of 80% alcohol ; contains cincolo 21% 
;-;""tne, phellandrene, geraniol, geranyl acetate, liquid and solid 
I'.iiafluis, sesquiterpene. E. }Jihbo/Aylla, I)|i 0 8925, a u - 224° 

"• /Nfil, saponification number 3-2, insoluble in 10 ’vols. of 80°’ 
iMu'l : contains cineole 9%, f-pinene, phellandrene and eudesmol. 

1 lie cineole was determined by the resorcinol method. T. A. H. 

The Presence of the 8-Carbon Ring in Normal Caoutchoucs 
AliL Harries (Btr., 1913, 46, 2590—2595. Compare this vol j 

7, a r h0r succeeJed in P«a caoutchouc to cydo- 

?,? e caoutchouc regenerated by heating the dihydro- 
J l Wlth p; :din0 ( this ™l„ i, 380) was converted into the 
, , <? , th >’ 1 acet:lte solution, and the residue, after removing 

t m- j T , “ leduced pressnro, was healed for an hour with water 
it, re 1 , 6 , , ate was then neutralised with calcium carbonate, 

aR , d “ tracted times with ether! 

nitii-el’ l- « i d ‘ ht r C ' d ’ and tl!e * faction b. p. 60— 90°/14 mm 
artiv T U1 ' l!l ddl><le , tbe f, ' act,on b. p. 100— 125 b /14 mm. 

. i,.'l80-°0ff/u d contaI “ ed ^fooctane-l : 5-dione, and the fraction 
VtvM.n “f i • U3m ‘ ^ e P 0s ^ e< ^ non-aldehydic crystals, m. p. 88 J . 

femracUisdi^r Th tS Was , acidified aEd extractcd with ether, and 
rids an j an , ' Tbe P r °ducts included much formic and Jamilic 
' an 0I, y hetomc acid, b. p. 160—180714 mm. 

4 m 2 
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The fraction containing cyc2ooctane*l :5-dione was redistilled 
the pale yellowish-green distillate, b. p. 107 — 1 1 0°/ 1 4 mm., was fo* D j 
to solidify in ice to large, colourless leaflets. It was difficult to reuiov 
the last traces of Isevulinaldehyde, so the disemicarbazone , o 

was prepared. It forms a white, crystalline mass, m. p. 186-5°. lvi * - J 
The variety of products shows that the regenerated caoutchou 
consists of a mixture of at least three forms, due to the displacemer 
of the double linkings in the 8-ring, but the formation of > 0 niU) !j 
Isevulinaldehyde and acid indicates that a large part of the caoutchouc 
is regenerated in its natural form. The degradation into tycfobutane 
1 :5-dione is represented by the scheme : 


CMe 


c:cii 2 ‘ 

CO 

T 1 - 

■JllCl 

ii 2 c /x ch ; OM110 

0 2 c/\ 

H a C Olt, 

— ^ 
fyri- 

h 2 c ch, 

Hlc 

H 2 C\^CH 

dim- 

h 2 c, / CH, '»'• 

h 2 c x/ 

L OMe .> 


Cion, y 

CO 


I - 

+ IHJU.H 

ch 2 


J. C. IV. 


Estimation of Free Sulphur in Vulcanised Caoutchouc. 

Paul Baby (Rev. gen. Chian, j/ure appl 1913, 16, 142 — 145). 

Polemical against Alexander (this vol., i, 67), and in agreement with 
Hinrichscn and Kindischer (A., 1912, i, 706). F, M. G. .M. 


New Glucosamine Compound and the Constitution of 
Chitin. Yashiro Kotake and Yoshita Sera (Zeitsch. physiol. Clmi, 
1913, 88, 56 — 72). — a- and /3- Modifications of lycoperdin, 

are obtained from the fungus Lycoperdon gemmalmn. Both show the 
biuret and iodine reactions and reduce Fehling’s solution : they occupy 
a mean position between the polypeptides and polysaccharides. 

a-Lycoperdin is insoluble in water and crystallises in characteristic, 
granular crystals, [a] D -6'7 0 , changing to -5'28°. It becomes black 
at 240°. /3-Lycoperdin forms a soluble sulphate crystallising in 
needles. 

On hydrolysis, 90% of glucosamine and 14% of formic acid are 
obtained, equivalent to the formation of two molecules of glucosamine 
and one molecule of formic acid. Constitutional formulae are assigned 
to lycoperdin and to chitin, which is assumed to contain four glucos- 
amine molecules, in all of which the NH 2 group is acetylated. I he 
carbon to which the amino-group is attached is supposed to be 
directly joined to the potentially aldehydic carbon in the next molecule. 


Application of the Biochemical Method to Gentian* 
acaillis, L. Isolation of a New Glucoside ; Gentiacaulm. 
Marc Bkidel (J. Pkarm. C/cim 1913, [vii], 8, 241 — 250 ).— Investiga- 
tion of a purified alcoholic extract of Gentiana acaulis showed that k 
contained products hydrolysable by both invertase and emulsin, , an 
addition a new glucoside, which is not attacked by emulsin, which iVa - 
isolated and characterised. No gontiopicriu was present. 
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XI, e tew glucoside, gentiacaulin, C 4V H ( .„0 ?9 , crystallises from hot 
alcoholic extracts of the plant in transparent, golden-yellow needles, 
|, as to definite melting point, but decomposes from 145° to 160°. and is 
lj. n , rotatory, [«]„ -63'84° in water. It is precipitated by lead 
^acetate solution, gives an unstable green coloration with ferric 
chi.n-le, and reduces Kehling's solution on boiling. It is hydrolysed 
!,C boiling dilute sulphuric acid, yielding xylose and gentiaamlein, 
111 . !>. 1 77°, crystallising in bright yellow needles, soluble in alcohol or 
.. ( and dissolving in alkalis to give solutions which rapidly become 
j sl k brown on exposure to air. T. A. II. 

Gitonin, a New Digitalis Glucoside. Adolf Windaus and 
,v. SciisncKENEURGEB (Ber., 1913, 46, 2628— 2633).— Merck’s “digi- 
tor.in ” (compare Kiliani, A., 1911, i, 139) is not an individual substance, 
but contains another glucoside to which the name gitoniu is applied. 
The solubilities of the two substances in alcohol vary considerably with 
the strength of the solvent. Gilonin, h' 49 H sft Oo ;t , is less soluble in 95% 
alcohol, but more soluble it, 85% alcohol, than digitouin, and was obtained 
in white, amorphous granules when a solution of 100 grams of crude 
material in 3 litres of 95% alcohol was left for some weeks. It 
decomposes at 273 , has %% — 50'69°, and gives a rose-rod to wine-rod 
coloration on boiling with concentrated hydrochloric acid. It forms 
an additive compound, C.,H m O S4 , with cholesterol, in sparingly soluble, 
small, slender needles, and a similar compound, C T9 H 1SI) 0„ 4 , witli 
.pgimisterol (compare digitonin compounds, A., 1909, i, 172). 

After hydiolysis with alcoholic hydrochloric acid, water caused the 
crystallisation of gitogenin, C„ 6 H 42 Q„ which was obtained pure after 
many recrystallisations, in the form of white, narrow leaflets, m. p. 
'Ill — 272°. It is indifferent towards hydroxylamine, but forms a 
tliaalyl derivative, long needles, m. p. 243—214°, a dipropionyl 
derivative, long, narrow leaflets, 195— 196°, and yields on oxidation 

with chromic acid, a dibasic acid, C 24 H )9 0 6 , in. p. 242 243°, the 

ittfojl ester of which crystallises in leaflets, m. p. 145—146° The 
ttgar syrup did not readily crystallise, although it contained much 
alactose. The presence, in addition, of 21% of pentoses a»rees with 
he equation : Cyi^ + 4H 2 0 = C,„H (2 0 4 + 3C„U 12 0 6 + C 5 H 10 O 5 . 

J. 0. YV. 

Mustard Oil Glucoeidee. II. Glucocheirolin. Wilhelm 
chneider and Ludwig A. SchCtz (Ber., 1913, 46, 2631—2640. 
ompareA , 1912,5, 1 007). — The isolation of the glucoside, glucocheirolin, 
o»i wallflower seedsisdescribed. Tbecrude substance was obtained from 
7 ,>■; ™' t /' ee seeiJs by extraction with several large portions of alcohol 
", dned 0Ter sodinni. The different fractions contained 

t oil nets i n which the proportion, K : S : N, varied, but approached more 
mart to the expected value 1:3: 1. The very hygroscopic 
'ito i e was then dissolved in water, clarified by shaking with litharge, 
en quit y heated with lead acetate, and filtered. After precipitating 
’at 'j • ?ed ea{ * aD< * exactly neutralising, the solution was concen- 
in a vacuum and stirred into absolute alcohol. The precipitate 
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was then rccrystallised a few times from much 90% alcohol, and fi Da |j 
obtained in small, colourless needles, m. p. 158 — 160°. 

Glucocheirolin, C 11 ll !0 O 11 NS 3 K,H 2 O, only parts with water &f, er 
some days in a hot exhausted desiccator over phosphoric oxide. J t ; s 
tasteless, has [„]S -21-56° to -21-09°, and gives up one molecule of 
sulphuric acid <m boiling with acidified barium chloride. When ,il V6r 
nitrate is added to the dilute solution, the cheirolin silver sulphate 
separates after a timo as a jelly, in which crystal-centres slowly ap (< > ar 
and finally small, feathery needles, C- 11 (,OyN ti. : ,Ag.,S0 4 , H A', decou.p, 
154°, are deposited. Tho behaviour of glucocheirolin is similar to that 
of sinigrin and accords with the constitution : 

S0 o lIe-CH 2 -CH 2 -CH 2 -N(O-S0 s K)-S-C 6 H n 0 5 . 

J. C. W, 


Derivatives of a - and /3 Bromopierotoxinins. Paul Horiimas.v 
(Her., 1913, 46, 2793— 2801).— The author now finds that picro- 
toxinin really has the old formula, C ]3 H 16 0 6 , not C l4 H 16 O fi (A., 1012, 

i, 709). . , , 

By treatment with boiling aqueous potassium hydroxide and 

subsequent acidification, a bromopicrotoxinin yields an acid, 
u n u n p.. 

*]u'* -28-51' 
29=21’; etluil 




m. p. 218° (decomp.), needles containing H„0 or prisms 
in alcohol (c = 2‘889) (methyl ester, m. p. 218°, [ujiP , ....... 

ester, crystals, - 31°59'), a boiling alcoholic solution of which is 
reduced by zinc dust and aqueous ammonium chloride to a-picrotoxiuiv.k 
acid, C 15 H la O T , m. p. 209° (decomp.), [o]jp - 4°53' in alcohol 
(c = 5-981). u-Picrotoxininic acid reacts additively with bromine, 
reduces alkaline potassium permanganate in the cold and t'ehling’s 
solution and ammoniacal silver oxide solution by heating, and neutral- 
ises 1 mol. of sodium hydroxide at the ordinary temperature and 
2 mols. on the water-bath. It forms a methyl ester, m. p. 182 , 

I VfJ' 1 - 9°4+' in alcohol (c = 1-970), and ethyl ester, m. p. IMP 
r a ji:-« _ ( 0 = 4 - 238 ) ; its potassium salt reacts with aqueous bromine 

to form an acid, C n H 1T 0 7 Br,U„0, m. p. 236° (decomp.), ja]jp -58P 
in alcohol (c = 3 53-2). By reduction with palladous chloride and 
hydrogen at 2 atmospheres, a-picrotoxininic acid yields ardihydnpm- 
toxininic acU, C 1; H M 0 7 , in. p. 232- (decomp.), [a]g 5 - 4°10’ in alcohol 
(c — 2 , 006), which is also a lactonic acid, since it neutralises one mol. ol 
alkali in the cold and 2 mol. on the water-bath. By boiling with 
2.V- sulphuric acid, a-picrotoxininic acid is converted into an lsomenJi-, 
B-picrotoxininic acid, C,,H 13 0 ; , m. p. 235° (decomp.), [a]„ - 48 
alcohol (c = 9-254) (methyl ester, m. p. 204°, [“]»" ~® u ° 

[e- 1-049]; ethyl ester, m. p. 198°, [<x]jj s - 49°57' in alcohol [c - 2 totli, 
which is stable to aqueous bromine, does not reduce Fehling s bOiU iui 
or ammoniacal silver oxide solution, and neutralises on y 0i 

alkali on the water-bath. 

Chlorophyll. XXII. Degradation of the two Components 
of Chlorophyll by Alkalis. .Richard Wii.i.statter, Max Hsciie , 
and Lenxakt ForsL (Annalcu, 1913, 400, 147-181. 

1908, i, 198; 1910, i, 126; 1911, i, 392).-The monocarboxyhc acia, 
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.it . biffin and pyrrophyllin, obtained as the final products of the 
alcoholic potassium hydroxide on chlorophyll, are produced, 
, ‘ flora each component of the chlorophyll as might bo expected] 
ir an each component. An explanation ol this is to he found 
UV .‘.idler and Utzinger’s lactam theory of the brown phase 
,y i.'.i, i, 3112). The first action of the alkali on, for example, 
.i\r,,i 'oyl!-«, indicated in the colour phase, is rupture of the lactam 
..,.i U ,\ii.sl its closure in another direction, yielding chlorophyllirwe 
! „ r mi group, •CO-N-H-, closed and the a- and /? carboxyl groups free) 

isociilorophyliin « (lactam group, -CONU-, closed and £- and y- 

a. 8 

i; ,rlj'xyl groups free); in the subsequent changes caused by the 
jlivtth, the lactam groups disappear and tile /1-carboxyl group is 
iporeveJ, so that the differeuco between phyllopliyllin and pyrrophyllin 
. duo probably to the different positions of the carboxyl groups a 

Ilipid hydrolysis of chlorophyll by hot alkalis yields mainly 
likuotmylJins « and b (from which phytoclilorin-« and pbytorhodin-^ 
n-jtrtively are obtained by eliminating the magnesium by acids) ; in 
cold, the chief products are ehlorophyllin-a and -b, from which 
pi,vni,-li!oriii-jr and the foebly basic phytorhodins-jfc and -i are re- 
-pi'ivriy obtained by the action of acids. In the ci series, every 
...jug.- shown in the diagram has been accomplished. 

Cliloroplivll-a 


^ 'si 

vl-i'dwhraK — Chloropliyllin-re /,oClil<iro[di ylliir-ti — >■ Pliytochloim-t 

i i 

..’."’..i.uviOiyrui-e — Glaucophylliu Cyaiiopliy-lliii - > Cyanoporpliyi'iu ' 

| 4. 

l. , !:od-..;-orphyrin -i — Rhodophyllin Eiytbrophyllin — > Erytliropotiiliyrin 

4 -l ! 

v I \ "porphyrin - Pyrrophyllin Phyllophylliu — ^ Pliylloporphyrin 

ii>e degradation of chlorophvll-6 is more ditlicult, because the 
tu'-.Oid oxygen atom must be reduced without any elimination of 
oubori dioxide occurring; this has been effected by means of con- 
ciliated methyl-alcoholic potassium hydroxide in tlie presence of 
pvtidine, whereby even the very unstable phytorhodin-y has been 
< it:; t hitau to phylloporphyrin. 

Chlorophyll -b 


- 'jl.iran- Chlorophyllin-fi ^oCliIoiophj’Uin-6 — > Phytorholin-'/ — 

I 

Kubiphyllin — > J! 11 hi porphyrin 

^ I 

‘ *• Pyrrophyllin Phyllopliyllin — Phylloporptiyriu — 

; u ’^ e ^‘ n tiation and identification of the precodiug porphyrins 
foal ether) 6 ette( ^ ^he P ar ^^ on method (between hydrochloric acid 
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Potassium inochlorophyllin a, CjjHjjC^NjMgKj, a dark blue po w j 
with a pale green streak, is ohtained by boiling gently metliylclil or , 
phyllide-a with concentrated methyl-alcoholic potassium hydroxide fn 
five minutes and, after further suitable treatment of the solution at -i 
dilution with water, adding potassium chloride. Its solutions, in roatm".- 
to those of chlorophylliu-a, are intensely fluoroseent. By heating w[;i 
pyridino (3 parts) and inotbyl-alcoholic potassium hydroxide (ld’p ln . 
at 1 50 — 155° in a silver autoclave for four or five hours, it yields ths 
easily soluble 'potassium salt of the very unstable cyanopliyH{„ 
C 88 H s4 0 4 N,Mg. Cyanophyllin is a weaker acid than the U,a... l; , 
glaueophyllin and is not extracted from ether by 0*003% aquari- 
ammonia. Its solutions are splendidly blue and intensely fluoresvemt 
By treatment with strong hydrochloric acid it is converted into 
cyanoporphyrin, C :::: Ii ., 1 (',M 4 , reddish-brown needles. 

Erythrophyllin, ' 0 33 H 34 0 4 N 4 Mg, is prepared from chlorophylls i, v 
boiling with pyridine and methyl alcoholic potassium hydroxide an.i. 
after the hydrolysis, heating the alkaline mass in an autoclave :,t 
exactly 175 — 180°; the potassium salt, obtained by diluting win, 
water," is then decomposed by sodium dihydiogen phosphate. Krytiiro 
phyllin crystallises in pointed rhombic plates, forms a dimethyl e--c-r, 
C 35 H 38 0 4 N 4 Mg, long, red prisms, and has weaker acidic properties tint:, 
rhodophyllin. It is converted into phyllophyllin by methyl-alcoiiulir 
potassium hydroxide at 200 — 210°. Mixtures of cyanepliylli,,, 
erythrophyllin, and phyllophyllin can be separated by treating t'n.- 
ethereal solution with 02% disoditim hydrogen phosphate which 
extracts the strongest acid, cyanophyllin; somewhat concentrated 
disodium hydrogen phosphate or not too dilute aqueous ammonia 
then removes erythrophyllin, the phyllophyllin remaining in I he 
ethereal solution, 

Erythroporphyrin, C 3:i H 36 0 4 N 4 , red, silky prisms, obtained by treat- 
ing erythrophyllin with concentrated hydrochloric acid and a little 
ether, forms a hydrochloride, pale red needles (insoluble in diluu- 
hydrochloric acid), and a dimethyl ester, C 3ri II 40 O 4 K 4 , brown or reddi-h- 
brown prisms, the hydrochloride of which is easily soluble in liylro- 
cliloric acid. 

Di- and mono-basic phyllins derived from the b component of 
chlorophyll are most rcadtly obtained from niethylchloropliylliiie-t 
This substance, dissolved in pyridine, is completely hydrolysed by 
gentle boiling for five minutes with methyl-alcoholic potassium 
hydroxide, and the blood-red, fluorescent, alkaline solution is heatf-i 
at 150 — 155° (whereby an unstable phyllin is obtained, the solution o: 
which in ether is green and in alcoholic alkali blue and fluoresci-m 
and finally at 165 — 170° after dilution with more alcoholic potassium 
hydroxide. The product, is now the potassium salt, bluish-violet 
crystals, of rubiphyllin, from which rubiphyllin, C 33 H 34 0 4 X 4 Mg, n 
obtained by treatment with sodium dihydrogen phosphate. Rubiphyllin- 
which is more easily obtained by hydrolysing metbylphaiophorbi e - 
or phytorhodin-y with methyl-alcoholic potassium hydroxide an 
heating the resulting solution with magnesium oxide at 170 , i! ,yo - 
lises usually in triangular leaflets; its crystalline powder is bluish- ac 
Rubiphyllin, unlike erythrophyllin and rhodophyllin, is not extrameo 
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its ethereal solution by 0*5% disodium hydrogen phosphate, but is 
Il01U a removed by a 1% solution ; the dipotassium salt, 

' 0,3 Cl 33 H 32 0 4 N 4 MgK 2 , 

violet powder, which reacts with methyl sulphate to form rubi- 
dimethyl ester, C 3 -,H 38 0 4 N 4 Mg, olive-brown prisms. Rubi- 
i ' C. i3 H 3fi 0 4 N 4 , obtained by dissolving the preceding potassium 

^ u i 'a -MPN hydrochloric acid, crystallises in rhombic leaflets which are 
•‘ u ; } j >roWUf in transmitted light, and forms a hydrochloride, olive- 
hrowi'i' pi-isms, and dimethyl ester, C 35 H 4( ,0 4 N 4> violet prisms. 

„ . j iel ting with methyl alcoholic potassium hydroxide above 170°, 
iubi|viyllin w converted into phyllophyllin, which is identified as the 
wj., teri>tic calcium salt. 

R v - hydrolysing a pyridine solution of methylchlorophyllide-6 with 
tlivl -alcoholic potassium hydroxide in the cold, chlorophyllm-6 is 
,V id.ed, but always accompauied with isochlorophyllin 6 ; consequently, 
(he degradation products of the former are always contaminated with 
t i,e phyllins of the iso- series, the final products at 205—210° being 
uviro 'hyllin and phyllophyllin. Pure pyrrophylliu can be obtained by 
i,vdio!ysiog methyl phmophorbide -b by methyl-alcoholic potassium 
hydroxide in the cold, and heating the resulting alkaline solution with 
HKi'i'uesiuui oxido in a silver autoclave ; up to 200°, several still 
unknown phyllios are formed, but after heating for five hours at 220°, 
the jruduct is pyrrophylliu, which is identified by conversion into 
[.uroporphyrin. The latter is obtained directly when phytorhodins-i 
and -k are heated at 205 — 210° with methyl-alcoholic potassium 
Indroxide alone. 

' Phytorhodins-i and -k, the latter usually predominating, are 
obtained together by several methods; the hydrochloric acid number 
0 f j; j s 14 — 14*5, of i 15 — 16, so that their separation requires very 
careful fractionation with 14% hydrochloric acid. The best method of 
preparing them is as follows. Chlorophyll (from stinging-nettle leaves) 
is kept in petroleum for a few weeks until allomerisation is complete. 
The solution is shaken with concentrated methyl-alcoholic potassium 
hydroxide until the hydrolysis of the chlorophyll is complete, and then 
with hydrochloric acid to remove the magnesium, The products are 
dissolved in ether, the more basic constituents are removed by repeated 
extraction with 13% hydrochloric acid, and finally the brown ethereal 
solution is treated with 14 — 14*5% hydrochloric acid to remove 
pliuorhodin-ifc, and with 17% hydrochloric acid to separate pbyto- 
rhoditi-i ; the substances require still further purification. 

Phytorhodin-k, C 34 H 34 0 6 N 4 , black, metallic leaflets, and phytorhodin- i, 
C S4 H 3} 0 6 N 4 , black, metallic leaflets, resemble one another in their 
solubilities, but give different colour reactions with potassium hydr- 
oxide, caesium hydroxide, formic acid, and concentrated nitric acid. 

By the term “hydrochloric acid” number of a chlorophyll deriv- 
ative, the author denotes the percentage strength of the hydrochloric 
acid which is required to extract about 2/3 of the solute from the 
solution of the derivative in a volume of ether equal to that of the 
hydrochloric acid. A more rigidly defined number, however, is 
required for the differentiation of substances which have very nearly 
equal basicities. This is found in the “ partition ” number, which 
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represents the percentage amount of a substance extracted 
definite conditions from ethereal solution by hydrochloric acid a 1 
definite strength; the conditions are, 3 milligrams of substance 1 j* 1 
of ether, and 100 c.c. of hydrochloric acid, the extraction lasting ^ 
minute. The concentration of the acid is either that denoted \% ^ 
hydrochloric acid number, or, in the comparison of substance* r 
different basicity, any other concentration suitable for the exi racti- ’’ 

The value of the partition number is illustrated by the com 
of phylloporphyrin and pyrroporphyrin ; both have hydrochloric < ie ,.j 
number 0*5, but the partition number of the former is about 33 and 
the latter about 4. (• ^ 

Chlorophyll. XXIII. Parent Substances of the Phyllin - 
and Porphyrins. Richard Willstatter and Max Fischer { A, t , m h 
1913, 400, 182—194). — Since the degradation of baemiii and of 
chlorophyll yields similar, but not identical, por phyrins, which, however 
give identical products by oxidation (A., 1910, i, 499) and by reduction 
(A., 1912, i, 41), and since the dissimilarity of the porphvrins is 
pos>ibly conditioned by differences in the position of the cavboxvl 
groups, the elimination of the latter becomes a matter of p,j me 
importance. This has been accomplished with the phylim- and 
porphyrins derived from chlorophyll. The decarboxylation of chloro- 
phyll derivatives by heating with methyl-alcoholic potassium hydr- 
oxide in a sealed tube proceeds only as far as the mouocarboxvliv avid 
decomposition then beginning at 250° with the formation of haono- 
pyrrole and amorphous, brown products. Complete removal of carbon 
dioxide from the carboxyl groups, however, is effected by hoati?;" 
rapidly and carefully with soda-lime; the yields are small because U* 
product decomposes at temperatures below the temperature of fonua- 
lion. Potassium rhodophyllin is mixed with soda-lime (free from iron), 
and is heated in small quantities rapidly and carefully by a naked 
dame until the colour changes suddenly from pale grey to brown. 
The mass is rapidly cooled, moistened with water, and extracted with 
warm ether. The ethereal solution is well washed with potassium 
hydroxide and with 5% hydrochloric acid. After washing finally with 
dilute ammonia and concentrating the ethereal solution, a 
C ft jII s .,N 4 Mg, m. p. about 205°, bluish-violet crystals, is obtained, which 
is called aetiophyllin, and is the parent of the phyllins. Aetiophyilin 
forms violet-red, intensely fluorescent solutions, and in ethrr is 
remarkably stable to 4- — 7% hydrochloric acid ; in petroleum, however, 
even 0*05% hydrochloric acid changes the colour of the solution to that 
of aetioporphyrin. 

Porphyrins lose carbon dioxide much less readily than phyllins, so 
that the best method of preparing aetioporphyrin, the parent of the 
porphyrins, is by treating an ethereal solution of aetiophyllin with 20° o 
hydrochloric acid, whereby the magnesium is at once replaced by 
hydrogen. Aetioporphyrin, C 31 H 3t ,N 4 , m. p. about 280°, hydrochloric 
acid number 3, partition number for 3% hydrochloric acid 40 (compare 
preceding abstract), is obtained in violet, crystalline crusts, and forms a 
styphnaie , C 31 II 36 N 4> C 6 H 3 O s N 3 , m. p. 170°, red prisms, by which it is 
best purified. It also forms a hydrochloride , olive-brown needles, 
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aiJ re d prisms, auricklonde and platinichloride , and yields oharac- 
l .;.t \c complex compounds with salts of the heavy metals, 
'pisvjloporphyrin, pyrroporphyrin. and rhodoporphyrin when heated 
; { 1 , ‘oda-lime each yields aetioporphyrin, thus confirming Willstiitter’s 
- orV that the two former are different because of the difference 
j u tl.c p >rition of the carboxyl group. 

4etiei»hvlli n cau ^* e obtained from aetioporphyrin by treating a 
v»na*ntra r ed ethereal solution of the latter with magnesium methyl 
iolidc (Willst fitter and Forsdn, this vol., i, 499), and subsequently 
*iih sodium dihydrogen phosphate. 

Tiie absorption spectrum of aetiophyllin is very similar to that 
of iivrrophyllifl) and that of aetioporphyrin bo that of pyrroporphyrin, 
but contains much stronger bands. C. S. 

The Quantitative Dyeing of Silk with Basic Dyes. H. 
S.u.YAiEKJtA («/. pr. Chem. 7 1913, [ii], 88, 502—504. Compare this 
v •], ii. 2i>8).— Quantitative experiments on the dyeing of silk with a 
number of magenta-dyes show that the amount of these dyes taken up 
bv the silk is proportional to their molecular weights, and thus supports 
the view that the dyeing of silk is a chemical process analogous to 
^t-foiruation. F. B. 


Constitution of the So-called a- and /2-Halogendiphenacyls. 
i.JsK ak Wjdman [with G. Kahl Almstrom] (Anmilen, 1913, 400, 

>■; 130). — The constitutions previously ascribed to the a- and 

jMiiilogcwiiphenacyls (A., 1909, i, 822) are withdrawn and are to be 
r«‘(»aced by the following : a-chlorodiphenacyl is c is- 2 -c/i/oro 3 : 4- 

Ph-0H*CH- s 


Mi»to-3 : 5-di phenyltelrahydrojuran, 


o/ | ^)0, and ft- chloro - 

ChCH'CPh 7 


diphenylacvl is the corresponding trans -isomeride, 
Ph-CH-CH-, 


oc 




/ 


H-COOPh^ 


The evidence on which these constitutions are based is given below 
the most important proofs being furnished by the reactions of the a- 
and /3-haiogemliphenacyls with aniline and with hydrazine hydrate. 

Paal and Demeler's statements, that only a-bromodiphenacyl results 
trom the interaction of alcoholic sodium ethoxide and w-bromoaceto- 
pbenone and that the a-eompound is changed to the /3-isomeride by 
boiling alcohol, are incorrect. The authors show that a-ehloro(or 
bromo-)-diphenaeyl is unchanged by boiling alcohol, but that in the 
presence of sodium chloride and a little sodium hydroxide, it is 
converted almost quantitatively into the /?-isouieride in twenty four to 
hu-iy- eight hours at the ordinary temperature. In the preparation of 
'he halogendiphenacyls, therefore, both isomerides are formed, the 
amount of the /^-compound being greater the longer the substances 
•sre kept in contact with the alcoholic, alkaline mother liquor. Since 
r mogeiidiphenacyl can be converted indirectly into the a-compound 
oc ' c??.), the two compounds are most probably stereoisomeric. 
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/3-Chlorodipheuacyl {irans- 2-ckloro-3 : 4-oxido 3 : 5-diphenyltet r ahy,| r 
furan) has m. p. 147 — 148°, not 154—155°, as stated in the literature 
The course of the reaction whereby w-halogenacetophenones a , )( j 
alcoholic sodium ethoxide yield oxido-tetrahydrofurans is, in it s 
stage, probably analogous to those described by Darzens (A., pj(,V 
i, 116) and by Claisen (A., 1905, i, 286), in which ketones or aldehyde* 
condense with esters of halogenated fatty acids in the presence of 
sodium ethoxide or of sodamide to form esters of substituted 

CH*COPh ° 

acids: 2CH,Cl-COPh + NaOH- 0<^ + N»C1 + H S 0. Toe 

intermediate product tljen does not yield a four-meinbered ring by loss 
of hydrogen chloride, hut is converted into a furan derivative 

0< i , , >0. The two suppositions in this explanation are 

Crh'OriLd 


supported by experimental evidence. With regard to the formation 
of the oxido-group, the authors liud that w-chloro- or bromo-aceto- 
phenone and benzaldehyde in the presence of alcoholic sodium ethoxide 
in accordance with Darzen’e statement that esters of halogenated fatty 
acids condense preferentially with aldehydes rather than with ketones, 
yield not a trace of a furan derivative, but a substance , in. p. 89 — 9th. 

which proves to be a-benzoyl-fi-phenyletkyhne oxide, 0( PI 


The second supposition, that a ketone containing a halogen atom in 
the yposition to the carbonyl group is capable of yielding a furan 
derivative, is supported by the behaviour of a substance described by 
Perkin (T., 1885, 47, 842) as phenyl w-bromopropyl ketone; this 
substance, however, does not exhibit the properties of a ketone, and 
is most probably 2-bromo-5-phenyltetrahydrofur4n, 

By heating with a large excess of 99% hydrazine hydrate, a-chloro- 
diphenacyl (ctV2-chloro-3 : 4-oxido-3 : 5-diphenyltetrahydrofuran) is 
converted into a substance , C 1G H 12 N 2 , id. p. 139 — 140°, faintly yellow, 
rhombic plates, which proves to be 3 : 5-diphenylpyridazino (Almstrom, 


this vol, i, 1240). 

By treatment with boiliDg aniline, a-chlorodiphenacyl yields a 
substance (I.), CgH 1c NCL, m. p. 146—147°, faintly yellow plates 
whilst /3-chlorodiphenacyl (Jrcms-2-chloro-3 : 4-oxido-3 :5*dipbenyltetra- 
hydrofuran) yields a substance (II.), C 22 H l7 ON, m. p. 150°, citi on- 
yellow needles, which forms yellow solutions with bluish-green 
fluorescence. The constitutions of the substances 1. and II. were 
elucidated after the discovery (compare Almstrom, loc. cit.) that 
1 : 3 : 5-triphenylpyrrol-2-one (which is isomeric with If.) is converted 
by phosphorus trichloride into 2-chloro-l : 3 ; 5-triphenylpyrrole (which 
is isomeric with I.), and by phosphorus pentacbloride into 2:4-di- 
chloro-1 : 3 : 5-tripheDylpyrrole. Sinco the last substance is also formed 
by the action of phosphoric and pbosphoryl chlorides on I., it follows 
that I. must be \-chloro-\ : 3 : 5-triphenylpyrrole. Substance II. is 
then easily proved to be l-hydroxy-\ :3: h-triphenylpyrrole, since it 
forms an acetyl derivative, m. p. 132 — 133°, colourless needles, j 
treatment with aqueous sodium hydroxide and acetyl chloride m 
acetone at 0°, and is converted into 1. (4-chloro-l : 3 : 5-triphenylpyrro e) 
by phosphorus trichloride at 170 — 190°. 
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Mil y 
alive 


Ry treatment with warm, acetic anhydride and a little concentre 
i \ acid, 4-hydroxy- 1 : 3 : 5-triphenyl pyrrole or its acetyl de 


Ultv acid, 4-hydroxy _ ... 

■plds {-acetoxy-2-acetyl-\ : 3:5 -tripkenylpyrrole, 


rated 

deriv- 


190°, colourless needles, from which i-hydro.vy- 2-acetyl- 

f • 3^- j-t riphenylpyrrole, m. p. 180—181°, is obtained by hydrolysis with 
I'coholic sodium ethoxide. 

i Chloro-l : 3 : 5-triphenyl pyrrole is a very stable substance, and is 
attacked by sodium amalgam, boiling alcoholic sodium ethoxide, 
itroii' acid, or boiling alkaline potassium permanganate. By treat- 
1 ' cnt with boiling acetic anhydride and concentrated sulphuric acid, it 
r ids i-chloro-^-acetyl-l • 3 : 5-triphenylpyrrole, C 24 K ls ONOi, m. p. 
i;)6 J (semicarbazont, m. p. about 236° [decomp.]), which reacts with 
beuzildehyde (1 mol.), 10% sodium hydroxide, and alcohol at the b. p. 
to form i-chloro-2-cinnamoyl- 1 : 3 : 5-triphenylpyrrole, C 81 II 22 0NC1, m. p. 
197 stout, yellow needles. By reduction with hydriodie acid, L) 1-22, 
;in d amorphous phosphorus at 160°, 4-ehloro l : 3 : 5-tripkenylpyrrole 
yields 1 : 3 : 5-triphenylpyrrole, m. p. 150—151°, which reacts with 
imilin 0, acetic anhydride and concentrated sulphuric acid to form 
«{>)•(, ctlyl-\ : 3 : 5 -tripkenylpyrrole, C 24 H 10 ON, m. p. 165 -160°. 

Bv treatment with methylaniline at 130 — 140°, a- and /3 chlorodi- 
p'leuncyls yield, nob pyrrole derivatives, but phenacylmethyUmline. 

>\)\v that the a- and /2-halogeu diplomacy Is have been proved to be 
i’ls- and ir«JW-2-halogen-3 : 4-oxido-3 : 5-diphenyltotrahydrofuran re- 
spectively, the nature of their additive compounds with halogen 
hvdrides and acyl haloids (Paal and Stern, A., 1901, i, 154 ; Paal and 
Schulze A., 1902, i, 229) is readily understood, aud some inaccuracies 
in the statements of these investigators are easily detected, trans-2- 
C’hlorc 3 : 4-oxido-3 : 5-diphenyltetrahydrofuran and hydrogen chloride, 
best in warm glacial acetic acid, yield 2 : Z-dickloro-l-hydroxy-'i : 5-di- 
„ .CHPh-ClI-OIl 

ik.iyltttmhydrofuran, °< CH ; Cl -.Qp ll (j l > m - V- 164° (decomp.), which 


is converted into 4 hydroxy-1 : 3 : 5-triphenylpyrrole and 4 hydroxy- 
o : hdiphenyl-l-p-tolylpyn’ole, m. p. 152°, citron-yellow plates, by 
aniline and p-toluidine respectively ou the water-bath. In a similar 
manner, trans 2 -chloro- 3 : 4 oxido 3 : 5-diphenyltelrahydrofuran and 
12",, hydrogen bromide in glacial acetic acid at about 30° yield 2 -chloro- 
S-brouw-i-hydroxy-d : 5-diphenyltetrahydrojuran, in. p. 155° (decomp.). 
The substance is given this constitution, not that of tbs 4-bromo-3- 
hyclroxy-isomeride } because it loses only hydrogen bromide, not both 
hydrogen chloride and bromide by treatment with alcoholic sodium 
ethoxide. Contrary to the statement of Paal and his collaborators 
(foe. cit.) 9 the substance, being a bromohydrin, obviously contains 
a hydroxyl group ; the acetyl derivative, in. p. 89 — 90°, is obtained by 
the action of acetic anhydride and two drops of concentrated sulphuric 
acid. This acetyl derivative is identical with the additive compound 
(2 eliloro-3-broiuo-4 acetoxy-3 : 5-diphenyltetrabydrofuran) of /3-chloro- 
'hphenacyl and acetyl bromide described by Paal and his co-workers 
(foe. til.). In a similar manner, the additive compound oE /S-bromodi 
phenacyi and hydrogen chloride (£ran£-3-chloro-2-ln'amQ-4 -hydroxy- 
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3 : 5-diphenyltetrahydrofuran) yields an acetyl derivative m 
89 — 90°, identical with the additive compound of /3-bromodipl i(;rr ^ 
and acetyl chloride. Knowing the constitutions of /?-chloru. * 
bromo-diphenacyls, the author is able to assert that the two prer-edT"^ 
acetyl derivatives, in spite of their similarities in appearance ^ 
m. p,, are not identical, as stated by Paal ( loc . cit.). The assort 
proved, not only by a comparison of the corresponding propi.ji^]' / 
valeryl derivatives which differ in m. p. (see below), but also bv ^ 
fact that by treatment with alcoholic sodium ethoxide, imwa-o-chloi-; •> 
bromo-4-acctoxy-3 : 5-diphenyltetrahydrofuran (that is, the additiv 
compound of /J-bromodiphenacyl and acetyl chloride) yields Iran * 
chloro-2-bromo-4-hydroxy-3 : 5-diphenyltetrahydrofuran, whilst Ira/ ■ >" 
chloro-3-bromo-4-ac‘etoxy-3 : 5-diphenyltetrahydrofuran (the sidiliti v* 
compound of /1-chlorodiphenacyl and acetyl bromide) is more extern' 
sively changed and yields cw-2-chloro-3 : 4-oxido-3 : 5-diphenvltetia 
hydrofuran (a-chlorodiphenacyl). In a similar manner, frans-2t'- 
dich!oro-4-acetoxy-3 : 5-diphenyltetrahydrofuran, prepared by tbe a/\>. 
tion of acetyl chloride to /2-chlorodiphenaeyl or by treating truns-'l ;j. 
dichloro-4-hydroxy-3 : 5-diphenyltetrahydrofuran with acetic ao hydride 
and concentrated sulphuric acid, is converted by alcoholic sodium 
ethoxide into lran8- : l : 3-dichloro-4-hydroxy-3 : 5 - diphenyltetraby dro- 
furan or <ra?is-2 chloro-3 : 4-oxido 3 : 5-dipheuyltetrahydrofuran, aceor-1- 
ing as 1 or 2 molecules of tbe ethoxide are used. 

Jrans-3-Chloro-2-bronio-4-bydroxy-3 : 5-diphenyltetrahydrofm;ui (th* 
additive compound of /5-bromodiphenacyl and hydrogen chloride) yield- 
the propionyl derivative, C ] ,,H jS 0 3 01Br, m. p. 106°, and the vahrijl 
derivative, m. p. 104—105°, by treatment with propionic anliydrkk 
and valeric anhydride respectively in the presence of a little coi,- 
centrated sulphuric acid. By similar treatment, £rams-2-ililoro-3-bron]o- 
4-hydroxy-3 : 5-dipbenyltetrahydrofuran (the additive compound of 
/2-chlorodiphenacyland hydrogen bromide) yields a propionyl derivative, 
in. p. 69°, and vakryl derivative, m. p. 93°. 

As stated by Paal and Scliulze {loc. cit.), ci«-2-haiogen-3 : 4-oxido- 
3 : 5-diphenyltetrahydrofurans (a-halogendiphenacyls) do not react with 
halogen hydrides to form additive compounds (cis-'l : 3-dilialogei;- 
4-hydroxy-3 : 5-diphenyltetrahydrofurans) ; moreover, these substances 
cannot be prepared by the action of sodium ethoxide on the :h- 
2 : 3-dihalogen-4-acetoxy-3 : 5-diphenyltetrahydrofurans (additive com- 
pounds of a-halogendiphenacyls and acetyl chloride). 

Bromodeoxybenzoin, CHBrPh-COPfi, and biomopropiophenone, 
CHBrMe’COPh, by treatment with cold alcoholic sodium ethoxide 
do not yield analogues of the a- and /Tbromopkenaeyls ; the former h 
converted into the benzoin, m. p. 131°, and the latter into an oily 
substance which does not contain bromino, C. 

Conversion of Quinatoxines into Quinaketones and the 
Reduction of these to tbe Alkaloids of Cinchona Bark. A doit 
Kaufmann and Max JIubf.r (Ber., 1913, 46, 2913 — 2924). Babe and 
collaborators have shown (A., 1910, i, 417) that of the four asym- 
metric carbon atoms in the chief cinchona alkaloids, that numbered o 
{loc. cit.) is the principal source of the isomerism among the alkaloids, 
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, ,1 l,:ive explained the apparent formation of a single ketone from 
tali :air of isomerides (A., 1903, i, 25*2) by assuming that the 
' !,aiie is tautomeric in each case. They hare also shown (Abstr., 1911, 

; 'p’i that cinchotoxine can be converted into cinchoninone and the 
iv’nr reduced to cinchonine (A., 1908, i, 100), but the yield of the 
is very small, and no proof has been given that it is optically 
;.;, !iCil l with natural cinchonine. The authors now show that in the 
, , 1|V| ,,; 0 n of cinchotoxine into cinchonine by Rabe’s method, the 
i rutio's may be regarded as taking place(l) symmetrically, when two 
,j l5 „f mirror-image isomeridcs will be formed in equal quantities, or 
>, .,-vmuietrically, when 4 optical isomeridcs will be formed in unoqual 
oii'ities. They have applied this method to hydrociuchotoxine, ami 
..v.jOa.d) the results are not conclusive, they indicate that it is tho nsym- 
Lucti’i,* direction which the reactions take, whoncc they conclude that 
li'. I : nchoninonc is cot an equivalent mixture of two mirror*iniage 
heint-i ides, 

1 1 vdiocincliotoxine (hydrocinchonieine), prepared by von Miller and 
Rail, it's method from bydrocinchonine, itself obtained by the reduction 
„f ciuthoniDe by von Skita’s process, is an oil having [ajg + 8*8° in dry 
idedml; it yields a benzoyl derivative, m. p. 121 — 122°, which crystal- 
lises from light petroleum in colourless needles, and is sparingly soluble 
in ether. On treatment in hydrobtotnie acid with bromine vapour, 
tiviliuriiicliotoxine yields bromofiydrocinchotoxine dihyjrobromile , 
C 1( ,H S3 ON.,Br,2II Br, 

in. p. 1P8 3 (approx.), yellow crystals, readily soluble in water but 
yO'ingly so in alcohol, and this with sodium in an alcoholic solution of 
■i,.'intii ttboxide yields bydrocinehoninone, m. p. 130 IJ , which shows 
tiai'urgtation (compare Rabe, A., 1909, i, 253), and on reduction with 
iu'.I uiitim black in presence of hydrogen yields dihydrocinchouino 
liiijiii.'tine), [a];J +203*4°, as chief product with a smaller amount of 
■lii.ydi ocinehouidinc, m. p. 231°, [a j;J -94*6°. 

In like manner, hydroquinotoxine (hydroquinicine) was converted 
into bromohydroqumotoxine di- 
(.1 1 *i 11.,‘Uli OH CHj hydrobroviiile, 

I I C. 20 H 23 ()oN.,Br,2H Rr, H a O, 

f-'Hj m. p. 178° (annexed formula, in 

which Q = G-nielhoxyquinoline), 
011I 2 and this into hydroquininone, 

I C. ;o H,,0 2 N,, 

Oil, NH OHBr’CO'Q nt. p. 98 — 99°, [aji’, 1 , changing from 
+ S3'08° after twenty- four hours 
to as the final value, which forms a mixture of needles, 

I'Kitelets, and crusts of yellow colour, and yields a picrute. in. p. 224°. 

T. A. H. 

OxycolGhicme. Simon Zeisel and A. Friedrich (Mona tab, 1913, 
34, ! hi— ] 186). — Oxycolchicine, C 22 H«, 3 (or., 6 )0 7 N, m. p. 26(5 — 268°, 
oAriiuti] by oxidising colchicine witn potassium pyroehromate and 
ai miic acid, crystallises iu faintly yellow, microscopic prisms ; it is 
-cui \ soluble in hot alcohol and readily so in chloroform. Oxy- 
L0 c iiCIC,e gives a green colour passing into brown with sulphuric acid, 
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and with nitric acid a carmine-red changing to violet and bro<r 0 
With boiling hydrochloric acid it appears to undergo changes n u j t ’ 
similar to those given by colchicine. It is insoluble in cold pota s ,i Uni 
hydroxide solution, but gradually passes into solution on warmin^ 
methyl alcohol and acetic acid being split off. Oxycoletucine ah", 
reacts with hydroxylauiine, but no definite derivative has been obtained 
It is probable that in its formation from colchicine a >CH., group j, 
converted into >CO, Formic and acetic acids were found as br. 
products of the oxidation. Further work on oxycolchicinc will ' K 
undertaken by Windaus in continuation of his researches on th 6 
parent alkaloid (A., 191 1, i, 901). T. A. H. 


Preparation of Alcoholic Methyl Ethers. J. D, 11 iedei. 
(D.ll.-P. 261588).— The following methyl ethers have been prepared 
from the corresponding alcohols in alkaline solution by moans of 
methyl sulphate: benzyl methyl ether, methyl isoamyl ether, and 
borncol methyl ether; whilst the employment of methyl iodide gar e 
rise to y-me.thylmorphvmthi.ne methyl ether, leaflets, in. p. 251)-; 
S methylmarphimellune methyl ether , needles, m. p. 277°; metbjlmkint 
methiodide, glistening, colourless rods, deromp. 263° ; a-dimethylmuryli- 
melhi.ne mtihiodide, needles, decomp. 263°; li-diiMlh.yhiGrptdmr.llhm 


methiodide, needles, m. p. 320—330’, and cinnamyl methyl ether. 
b. p. 1 15°/15 mm. F. M, 0- M. 

Action of Aoetal on Tetrahydropapaverine. Amis Vrcm and 
Stanislas Malinowski (Her., 1913, 46, 2688—2697. Compare Pictet 
and Gams, A., 1911, i, 807).— The authors have studied the condensa- 
tion of acetal with tetrahydropapaverine, in the hope that it voultl 
proceed on similar lines to the action of methylal on veratryluorliydro 
hydrastinine, and thus yield one of the optically inactive corydalines. 
This does not appear to be the case. Two isomeric substance?, which 
the authors name a- and /1-coralydinc, are obtained, which hive the 
same composition as the coryladines, but. differ from them in their 
properties. 

When acetal is gradually added to a hot solution of tetraliydropipi 
verine hydrochloride in hydrochloric acid, a mixture of hydrochlorides 
is obtained, which can be separated by cautious washing with water 
and subsequent fractional crystallisation from dilute hydrochloric acid. 

[u this manner, a -coralydine hydrochloride, 
^ - in. p. 254”, and ^-coralydine hyirocMoni’, 

' x y - OH, m. p. 228 — 230°, are obtained. 

j x ' a -Coralydine (annexed formula), prepare! 

'/ \ / (JHMe by the addition of sodium carbonate to the 

H„C ,, above hydrochloride, forms colourless, sinning 

L \ leaflets, in. p. 148°. It gives a green color- 
ation with warm, concentrated sulphuric 
acid. The following salts have been pre- 
pared: sulphate, m. p. 210°; nitride, 1 
^-r_ , picrale, pale yellow needles, m. p. 134° ; a«ric/ifori«, * 
crystals, m. p. 154°; plalinichloride, yellow crystals, m. p. y ' 
Attempts to resolve the base by quinic acid in alcohol solution an 


( ».Me- 

OMe, 


OMe 
OMe 


242° 
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k r01 n,xamphorsulphonic acid in aqueous or alcoholic solution were 


Winn warmed with alcohol and iodine, a-coralydino yields dehyd.ro- 
, (rt The hydriodide , golden-yellow needles, m. p. 263° ; 
Udro-Voridfi pale yellow needles, m. p. 230°; nitrate, yellow needles’ 
i',' p 277 — 278°, and aurichloride, yellowish-brown needles, in. p. 
j.ifcoiup.), of the base have been prepared. These salts differ 
!y from the corresponding salts of dehydrocorydalino, from which 
t^he cer.clusion is drfcwu that the tetrahydro-derivatives, coralydine 
. C( l (01 vdaline, are structurally isomeric. 

oxidation of a-coralydine by potassium permanganate has been 
( •JVi.'t od according to the directions of Dobbie and Lander for coryladine 
( j* M 1 ^ 1 ) 4 , 65, 57; 1895, 67, 17). The sole product appears to be 
iii bfoiipinic acid, which was identified by conversion into its etkylimide 
(UoUsclrmidt, A., 1889, 107). The latter consists of colourless 
needles (instead of pale yellow needles described by Goldschmidt), 
in. [>• 229''. 

ji Corahjline crystallises in colourless prisms, m. p. 115°. It gives a 
colourless solution iu cold concentrated sulphuric acid, which becomes 
creeii when warmed. Oxidation with alcoholic iodine solution converts 
it into ileliydrocoralydine, the identity of which, with the product 
obtained in a similar manner from a-coralydine, is established by com- 
pai isoii of the hydrochlorides, hydriodides and nitrates obtained from 
the two substances. From this it follows that a- and y3-coralydines 
hum be ftereoisouierides, and probably are relatod to one another in the 
si me manner as the two inactive corydalines. H, W. 


1. Polymeric Tetramethylenecarbamide. 2. Some Deriv- 
atives of Pyrrole. Emil Fischer (Her., 1913, 46, 2504 — 2510). 

In attempting to prepare ornithin by the combination of tetramethylene- 
iliainiuc and carbou dioxide, it has been found t hat tbe baso absorbs 
c:ii lion dioxide with the formation of a substance which is apparently 
it carbamate ; this, when heated for two days in a sealed tubo at 220°, 
iindngues conversion into a colourless, sparingly soluble compound 
"'bit'll commences to decompose at 260°. When heated with lime 
or iii it sealed tube with hydrochloric acid, this substance, which is 
probably u polymeric form of telrwmethylmecarbamide, 


CH 2 -CH 2 -NH^ ’ 

legend ales tetramethylenediamme. 

Pyrrole-2 : 5-dicarboxylic acid (Ciamician and Silber, A., 1886, 938) 
in the form of the sodium salt is easily reduced by sodium amalgam with 
formation "l " pyrroline-2 : 5-dicarboxylic acid, colourless prisms or 
nee, lies, which becomes pink in the air and when heated commences to 

decompose at 235“ 


d : J lJiacetyl d-methylpyrrde, m. p. 133 — 134“ (Ciamician and 
|i| r ’T * s more readily obtained by the action of sodium 

ijuioxide and methyl sulphate on 2 : 5-diacetylpyrrole than by the 
rev process starting with 1-inethylpyrrole. It can be oxidised by 
lo femm permanganate followed by hydrogen peroxide to 1 -tmthyl- 
' r : ’ e ' lb dicarboxylic acid, needles of no definite m. p. ; silver salt, 
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colourless needles. This acid is possibly identical with a substance 
briefly described earlier (Bell, A., 1879, 525). 

Pyrrolealdehyde (Bamberger and Djierdjian, A., 1900, i, 300) faD be 
methylated in alkaline solution by methyl sulphate with production of 
1 -methylpyrrole-'l.Q.ldehyde, a colourless oil, to p. 7 j 7 6 ' (corr. ) 

j\-2 13 mm., which, unlike the inodorous uDsubstituted aldehyde, has an 

odour resembling benzaldehyde ; phenylhydrazone, an almost colourW; 
crystalline powder, m. p. 127 — 128°(corr.). Oxidation by silver oxide 
converts the aldehyde into l-methylpyrrole-2-carboxylic acid, agreeing 
in m. p. with that described by Bell ( loc . cit .) ; silver salt, sparingly 
soluble. L). F, f 

Condensation of Ethyl Oxalate with Acetylpyrroles, 
Oskar Pilotv and H. Will (Ber., 1913, 46, 2607 2612). - Acetyl- 
pyrroles condense with ethyl oxalate with elimination of alcohol, giving 
rise to coloured compounds which are closely related to the phono- 
pyrrolecarboxylic acids and, therefore, to the blood pigments The 
substances are very easily converted into blue, rod or green dyes, 

3- Acetyl-2 : 4-dimethylpyrrole was condensed with ethyl oxalate it 
presence of sodium ethoxide, and the product, after evaporating the 
solvent in vacuum, was acidified with acetic acid, when ethyl 2 ■ 4. 

dimelhylpyrryl-i-ethanoneoxalate, wu \QM e ;c-CO , CH. 2 -CO , CO.,Et' 
precipitated. Tbe ester crystallises in lemon-yellow leaflets, m. p. 
179*5°, forms a phenylhydrazone , C 1S H 21 0 K N 3 , pale yellow, slender 
needles, m. p. 189°, and yields the hydrazide of a ketazine, C 10 H 1S ON',, 
in thin, glistening, colourless leaflets, m. p. 235°, when mixed with 
hydrazine hydrate. When left with 2*5% potassium hydroxide, the 
ester is hydrolysed to 2 : idimethylpyrrylS-ethanoneoxalk acid, 

c.AAN, . 

which forms short, golden-yellow, prismatic crystals, decomp. 111*. 
The ester also dissolves in hot concentrated hydrochloric acid, giving 
a dark blue solution from which water precipitates tbe dye in greenish- 
black masses. On boiling tbe acid solution for some time, however, 
the dye separates as an indigo-blue powder. It gives a deep led 

solution in alkalis. , 

4- Acetyl-2 : o-diniethylpyrrole (this vol., I, 196) was also condeietd 
with ethyl oxalate, giving a dark red powder which is insoluble in ether, 
and also ethyl 2 : 3-dimelhylpyrryM-ethanoneoxalate, 

CMeiCMe 

NH< XlH=C-CO-CH 2 -CO*CO ? Et. 

The latter crystallises in long, spindle-like prisms, m. p. IdO , and 
yields a dark red dye on boiling with concentrated hydrochloric aval. 


Electrolytic Oxidation of Cyclic Ammonium Bases Jim 
Fischer and K. Nkukdlingkr {Ber., 1913, 46, 2544 -ol 1 
authors required a convenient method of preparation lor * * 

2-pyridone from which a ready passage through the corresp » 
2-chloro-compound to the 2-amino-eompound is available. 
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The lira is achieved by electrolytic oxidation of l-methylpyridinium 
,u!phaie between iron electrodes with a catholyte and anolyte of 
.,„j,uin hydroxide solution, the latter (D approx. 1 ’17) containing also 
-dim potassium ferricyanide as catalyst (compare Decker and Kauf- 

a.uiD. A., 1911. j. !°23). The yield of 1-methylpyridone (pi crate, 

medics, m. p- 13 g°°d, both from the point of view of the 

substance oxidised and the current passed. 

ISy 11 similar process, 1-methyIquinolinium sulphate can be almost 
quantitatively converted into l-met.hyl-2-quinolone. D. F. T. 

Condensation of Unsaturated Aldehydes with Ammonia and 
Ethyl Acetoacetate. II. E. Grischkeyitsch-Tkociiijiiiyski and 
.Mile.) I. Pavlovskaja (J. ltuss. Phys. Chem. Roc., 1913, 45, 93-5—946. 
Compare A., 1911, i, 320). Ethyi 2 : 6-diuiethyl-4-allyIdihydro- 
jivridine- 8 : 5 dicarboxylate, which exhibits the normal molecular 
weight in freezing benzene or boiling ether, is converted by oxidation 
with nitrogen trioxide into ethyl 2 : 6-dimethyl-i-allytpyridine-3 :5-di- 
f»rtacy«fe,’0 1 , i Hj,0 4 N, a yellow liquid, b. p. 208-2°/2i mm., Df ' D0762, 
,.|C 1-5065 ; the corresponding nitrate, C lc H 2] 0 4 N,HN0 3 , m. p. 85-5°, 
ami the h</d? iodide, m. p. 157 — 140° (decomp.), were 

prepared (see also loc. cit.). The free acid, 2 : 6-d imethylA-allyl- 

pyridine-i : 5-dicarboxylic acid, de- 

composes at about 205°; its silver salt., hydrochloride, in. p. about 220° 
(Jeromp.), and plutinichloride, m. p. about 225° (decomp.), were 
prepared and analysed. 

In order to explain the mechanism of the formation of 2:4 : 6-tri- 
methjlpyridine by the dry distillation of potassium 2 : 6-dimethyl-4- 
nllylpyridine-3 : 5-dicarboxylate (loc. cit.), experiments are being made 
on the condensation of acraldehyde with etbyl acetoacetate and 
ammonia, which yields ethyl 2 : 6-dimet/iyl-i-vinyldihydropyridim- 

3 : o-dicarhoxylate, ^Tt < C(qyp e p(-|pqp( 2 g ; .j^ > b'H-OHlGH 2 , crystallising 
in needles, m. p. 86 — 87°. " T H P 


The Action of 2-Methylindole on Formic Acid. Max Scholtz 
I 1 -.'., 1913, 46, 2539 — 2542). — Mainly polemical in favour of the 
Views of the author (this to)., i, 895) and Kboig (A., 1911, i 809) as 
.pposed to those of Ellinger and Flamand (A., 1911, i, 329) concerning 
the formula of the product of the interaction of 2-methylindole and 
lurrnic acid. 

Itie nitrate of the substance in question has now been prepared in a 
: llmlar rna,,ner t0 method recently described (Scholtz, loc. cit .) ; it 
ms . rut )y-red octahedra, decomp. above 220°, the composition 
greenig mth the formnk C 19 H 16 N.,,11S0 3 , or with the less probable 

v j) y y 


\if s?vr ttlre /? f ' 3 , Nltroso ' 2 pheQ y lindole - L and -Luigi 
‘■'ilsti 11 Accad - Lincei > 1913, [v], 22, ii, 150—155, 

li „ Lo, ; i P a '; e Angeli and Morelli, A., 1908, i, 828).-In this 
) no e the author describes some transformations under* 

4 it l 
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jjone by this substance. The production of the 0 ether described tv 
Angeli and Spica (A., 1899, i, 938) is confirmed. When nittosj. 
phenylindole is heated, small quantities of 2-benzoylaminobenzoiiiirjig 
are produced. ThiR compound has m. p. 156°, but is readily convened 
by dilute acids into the corresponding amide, in. p. 216°. The supposed 
2 -benzoylaminobenzouitrile of Pionow and SiimaDn (A., 1895, i i jjg, 
probably consisted of this amide. 

By the action of phosphorus penlachloride, 3-nitro3o-2-pheriylind,,j e 
is converted into 2-phenyldibydro-4-quinazolone. When 3-nitroso- 
2-phfnylindole is heated with zinc chloride, an apparently isointij,. 
Substance, m. p. about 228°, is formed, together with other product,. 
This substance yields the above-mentioned quinazoline dei ivative 
when boiled with dilute acids or alkalis, and the same quiiiazulibe 
derivative is also produced when the amide of m. p. 215- 
heated. 

The second paper gives experimental details regarding the result, 
recorded in the first paper. 2-Benzoylammobenzonitrile, prejmel 
either by heating nitrosophenylindole (he. cit.), or from 2-amiuo- 
benzonitrile, crystallises in colourless prisms or in long needles. 

m. p. 156°. l! ' Y - 


Scission of Decahydroquinoline into the Two Optical 
Antipodes. Bruno Veneziani (Atti R. Accad. Lincei, 1913, [v]. 22 
ii 155 — 157 ).— Synthetical decahydroquinoline can be resolved witu 
the aid of <f-bi omocamphorsulphonio acid. A-Dernhydroqumolu.' 
i-bfordOCamphorsuiphonrUf. forms acicular crystals, m. p. about -I 
r a |» + t)4-01° (in IT 17% aqueous solution), and is less soluble than tie 
i salt, which was obtained only in the iortu of au oil. A- Death win- 
quinoline has [a]?; +1‘28° (in 4 013% ethereal solution). l-Decahy!ro- 
quinoline has |a]fi -1'02» (in 1411% ethereal solution). In »;• 
sequence of the small quantity of substance available, the auti.or 
suggests that the rotatory powers of the pure enantiomorphs may be 
numerically greater than those above recorded. 1!. ' • S- 

Arsenic Compounds of the Quinoline Group. Sigshm 
Frankel and Paul Lowy (Bar., 1913, 46, 2546 — 25o0).— fhe iwthn.- 
have turned their attention to the arsenic compounds of qmno.ii 
because both constituents of such molecules would be physiological., 

“slhiff (Annalen, 1804, 131, 116) has already given a brief re£tt« 
certain compounds from quinoline and arsenic trichloride. 1 n 
found that the action of quinoline and analogous bases w h - 
trichloride is au additive one the action was effected 
solution with equimolecular quantities of the range ‘ 
antnolridiloriih, C b H t N,AsC 1„ is a colourless solid, m. p. ^ 
hydroquinoline arsenolrtchlonde, C 9 H u N, A.sC1j, is a t > ‘ a ’ brigl , t 

134° ; 8-hydro xy quinoline arsenolnehlorvle, - >• , , ioal 

yellow substance, m. p. 1 6P. Even under the influence 
chloride the arsenic atom could not be made to ei ^ 

nucleus, and a similar failure was experienced he q & 
tetrabydroquinoliue were heated with arsenic acid . - 
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tube, 

JeiMiup. 


the products being quinoline arsenate , bright yellow leaflets, 
fc *250°, and tetrakydroquinoline arsenate, colourless leaflets, 


in- p- 


12.V. 


Attempts to synthesise the quinoline nucleus from arsanilic acid by 
Skraiu >? -> method gave merely quinoline, whilst Knorr's process with 
t’nvl ncetoacetafce left the arsanilic acid unaltered. However, arsanilic 
c jj condenses with acetaldehyde when an intimate mixture is treated 
flith hvdrobromic acid (D 1*49) ; the hydrochloride of 2-mef,hylquinoline - 
n, ’sink acid, a yellow, crystalline solid, separates, from which the free 
uid, decomp, at 140°, can be liberated by washing with distilled water. 
Reduction of this acid in alcohol by sodium yields the tervalent arsenic 
win pound, 2-melhylquinolinearsenoxidc, decom p. at 120°; the pier ate 
iv.tt prepared. D. F. T. 


Synthesis of 2-Cyanoquinoline and l-Cyanotsoquinoline. 
AOOLF Kaufmann and Paul Dandliker(&}?\, 1913, 46, 2924—2929). 
— 2 -CyauoquinoIine, already prepared by Pfitzioger (Abatr., 1902, 
j t ,i3j, was made by treating Keissert’s 2-cyano-l-benzoyl-l : 2-dihydro- 
quinoline, dissolved in chloroform, with phosphorus pentachloride. It 
is readily hydrolysed to quinaldinie acid, which is also formed as 
a bv-piMducb in the preparation of the cyano-base. 

i-Cyanohoquinoliiw, similarly obtained from l-cyano-2-benzoyl-l : 2- 
dihydroi’jwquinoline (Reissert, Abstr., 1905, i, 926) ha3 m. p. 74°, 
metallises from light petroleum, and is very soluble in ether or 
.ik-olio), but sparingly in water. On hydrolysis by acids or alkalis, it 
v i elds woquinaldinic acid (isoquinoline-l-carboxylic acid). T. A. H. 


Preparation of Arylquinolinecarboxylic Acid Esters. 
Fahbenfabrikkn yorm. Friedr. Bayer *fe Co. (D.R.-P. 261028).— 
S'dicyl 2-phenylquinolineA-carboxylate, colourless leaflets, in. p. 188°, is 
obtained when a benzene solution of 2-phenylquinoline-4-carboxyIic 
acid is warmed during two hours with thionyl chloride and the solid 
residue (left after evaporating the solvent) mixed with salicylic acid 
and benzene and heated during three hours at 80°. 

o -Ifydroxytoluoyl 2 : 3-diphenylquinoline-£~car boxy late, colourless 
needles, m. p. 250°, is prepared in an analogous manner from hydroxy- 
t-oluic acid and 2 : 3*diphenylquinoline-4-carboxyIic acid. Salicyl 2-p- 
ui) mjl q n i noline- i-carboxylate, colourless needles, has m. p. 132°, and 
*<dkyl glycine 2-phenylquinolinecarboxylate , m. p. 120°. F. M. G. M. 

Quinolyl Ketones. III. Adolf Kaufmann, Paul Dandliker and 
Burkhardt (Ber., 1913, 46, 2929—2935. Compare Abstr., 
1312, i, 1017; this vol,, i, 294). — It is now shown that in the pre- 
caution of these ketones by the use of Griguard reagents with 
cyanoquinolines, a molecule of the magnesium alkyl iodide is first 
attached to the cyclic nitrogen and then a second molecule to the 
cyauo-gioup. The position of the cyano-group has some influence on 
^ reactions; thus 2-cyanoquinoline and l-eyanoiaoqui noline give good 
yie so the corresponding alkyl ketones, whilst 5-cyanoquinoline does 
not react with Grignard reagents. 

-Quinolyl methyl ketone, C^N-COMe, m. p. 52°, b. p. 146—148°/ 
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13 mm., forms small needles from dilute alcohol, and has a jasmine lii ;e 
odour. The phenylhydrazone, m. p. 154", crystallises from alcohol in 
slender, yellow needles. 2 -Quinolyl ethyl ketone, m. p. 59—60", <li sll | s 
in steam, forms colourless needles from alcohol, and has a pleasant 
ketone-like odour. The phenylhydrazone , m. p. 10b , forms short. 
Yellow needles. 2-Quinolyl phenyl ketone was also prepared by this 
means (compare Besthoru, 1908, i, 681). 2-Qumolyl benzyl 
m p 78°, crystallising in flat needles, was prepared by treating j. 
cyanoquinoline with magnesium mothyl iodide followed by magnesia 
benzyl chloride, or by the action of ethyl quinaldinate on the sodium 
derivative of benzyl cyanide, which gave %quinolyl ci/anoteiuyl 

ketone , m. p. 120-121“ long needles which was then hydrolysed w 

the corresponding add and the latter heated at 1-0 13J . 

1-iso Quinolyl methyl ketone, m. p. 48 , crystallises in colourless 
needles, is readily soluble in organic solvents, and has only a s l igkt 
odour The phenylhydrazone decomposes at 160 . l-lscQuinob,! 
phenyl ketone, m. p. 76-77“ b. p. 231°/12 mm„ crystallises in highly 
refractive tablets, is readily soluble in benzene, alcohol or ether, but 
sparingly in light petroleum. It does not yield a methiod.de with 
methyl iodide at 100° under pressure. T. A. H. 

New Synthesis of Carbostyril. Hans Meyer and Robert Beer 
(Manats!,., 1913, 34, 1173-1179). -When o-chlorocinnamic arid i s 
heated with copper and ammonia solution it is partly converted into 
carbostyril (2-hydroxyquinoline), the reaction being almost complete 
when the mixture is heated during thirty hours at 160-170“ At 

y 20 130° on the contrary, more or less o-aminocinnamic acid is also 

formed A. process for the isolation of the latter is described. The 
o-aminocinnamic acid produced in this reaction differs m certain 
respects from that prepared by reduction of o-mtrocmnamic acid, being 

(1) more soluble in water; (2) not readily convertible into coutnum, 
and (3) of different melting point, namely, loO . It seems possible 
that it may be a new trails- form of the acid (compare btoermer and 
Heymann, Abstr., 1912, i, 9i l). 

When 2-methoxyquinoline is (1) distilled under atmospheric pressure, 

(2) heated on a water-bath, or (3) kept for some time in diffused light 
it passes into the non-volatile isonieride in which the methyl group n 
attached to the nitrogen, a change analogous with the ™ 
of a methoxypyridino into A-mcthylpyridmo (compare Ab.ti., 1JU . 

’’ n 4 Ohlorophenylpropionic acid when heated at 140-160“ srith Copl- 
and ammonia solution during thirty hours is converted quanMa ^ . 
into hydrocarbostyril. 

N itro-derivatives of Tbiodiphenylamine [Phenth^ 
Friedrich Kebbmann and Olga Nossenko 1J , ^ 

2809 -2820). -The nitrophenthiazinesulphoxides obtained | 
action of nitric acid on phentlnaaine Bernthsem A ,1886, 
converted into the corresponding mtrophenthiaz ? 

acids in the presence of alcohol or g acial ^etic c, e 
suitable reagent is concentrated hydrochloric and glacial 
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.^though it has a tendency to replace nitro-groups by chlorine 
and to f° rm ot lorilla ted products. Smiles and Barnett 
. ' . j^, 95, 1261) and Claasz (A., 1912, i, 513) have examined the 
•ion of s:ich reagents on nitrated phenthiazinesulphoxides and 
“ l T(1 described the products as derivatives of phenazothionium 
hr Iroxide. This is incorrect, the products obtained by these investi- 
> being nitrophenthiazines mixed with chlorinated and oxidised 

byproducts. yyj 

j-.Vi trophenlhiaziru, C 3 H 4 <_g_>C 6 H,-N0. 2 , m. p. Ill 3 , violet- 

hhrk leaflets, is obtained by condensing o-aminophenyl disulphide 
jt|j i-chloro-2 : 6-dinitrobenzene (2 mols.) in boiling alcohol in the 
n , e 0 f sodium acetate (2 mols.), and reducing the resulting dinitro- 
litihenvlamine disulphide in boiling alcohol and benzene with concen- 
trated "aqueous sodium sulphide; the yield is very unsatisfactory, 
fjy reduction with stannous chloride and hydrochloric acid, it is 
converted into 5-aminophenthiazine hydrochloride, colourless needles, 
which is oxidised by aqueous ferric chloride to 5-aminophenazothionium 

dthyride, N H 2 , which is isolated as the plalini- 

ehlori'le, 2C ls H,N s SPtCI 0 , greyish-green crystals. D-Aminophentbi- 
nziiie forms an acetyl derivative, m. p. 174°, colourless pr isms. 

3 Xitrophenthiazine, m. p. 218°, violet-black crystals, is obtained by 
treating an alcoholic suspension of 3-nitrophenthiazinesulphoxide with 
Dtp sulphuric acid, warming finally on the water-bath. The sulphoxide 
is converted by hydrochloric and acetic acids into 9(1)-chloro-'i-uitro- 

j,hei 4 hmzine, C 6 H 3 C1<C^>C 8 H 3 -N0,,, m. p. about 268°, brownish- 

black, bronze needles ; by reduction, the latter yields the cbloroamino- 
phenthiazlne by the oxidation of which by ferric chloride the chloro- 
sininophenazothionium chloride is obtained. 

The action of hydrochloric and acetic acids on 3 : 9-dinitropben- 
tliiazinesulphoxide yields a mixture of 3 : 9-dinitrothiodipheuylamine 
ami a (etrac/iforo-dorivative, m. p. 235°, colourless needles (probably 
3:5:7: El -tetraMorophenthiazine), which is separated by extracting the 
latter with chloroform. 3 : 9- Dinitrophenthiazine, 

no./c, n 3 <^i>c„ii 3 -NO ;! , 

m. p. 276°, dark brownish-red needles, forms solutions with a 
characteristic brick-red fluorescence and yields by reduction the lcuco- 
derivative of Lauth's violet. It is also the chief product of the action 
of solid sodium nitrite on a suspension, of phenthiazine in glacial 
acetic acid. 

Smiles and Barnett’s tetranitrophenthiazinesulphoxide (loc. cit.) is, 
contrary to their statement, practically unchanged by treatment with 
alcohol and mineral acids. From the by-products in its preparation a 
substance, C 12 H ft 0 8 N 4 S, m. p. 270°, yellow needles, is obtained, which is 
probably a hydroxytrinitrophenthiazinesulpkoxide. 

| Attention is called to the fact that all nitrophenthiazines containing 
|&t least one nitro-group in the para-position to the nuclear nitrogen 
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atom form intensely blue or green alkali salts, which probably hue 
the quinonoid constitution g^CVH^NO ^ 0. 3. 


Preparation of Anthraquinonedithiazoles and their Reduce! 
Derivatives. Badischk Asii.ih- & Soda-Fabrik (D.k.-P. 26()503,— 
2 : 6 -DiaminoanlhraqWTume-l : 5 dimercaptol is obtained by heeling 
1 : 5-dichloro-2 : 6-diaminoant.hraquinone with an aqueous-alcoholic 
solution of sodium polysulphide under pressure, and it has been 
employed in tho preparation of the following compounds i (1) by boiling 
the foregoing mercaf.tol (50 parts) with 50 to 100 parts of either 
benzaldehyde, benzylidene chloride, benzotrichlonde, or benzoyl 

chloride ; (2) in a similar manner with p-dimethylaminobenzaldehjde; 

(3) with anthraquinone-2-aldchyde. 

The tinctorial properties of these compounds are describe], a i so 
modifications in methods of preparation, whilst the same reaction with 
other aldehydes and mercaptols is also discussed. F. M. 31. 


Quinone- benzidine and its Reaction Products. Kuht Biuss 
(Ber., 1913, 46, 2902 — 2906).— When the components are brought 
together in toluene, 2 mols. of benzidine unite with 1 mol, of 
quinone to form a soluble bluish-black addition product (compare 
Fecht,, A., 1908, ii, 916). On warming in alcohol, an insoluble brown 
powder is obtained containing benzidine and quinone in molecular 

^The bluish-black product crystallises in platelets, m. p. 1181 The 
brown product does not melt ; it dissolves with a blue coloration 
in concentrated sulphuric acid, and probably represents a polymeridc. 

Chloranil and benzidine when warmed together m toluene solution 
condense to an insoluble brown vat dye, which is regarded as » 
mixture of dibenzidinodichloroquinone with a little monobenzidinotn- 
chloroquinone. ^ ' 

Oxidation of Anilinoquinonea to Benzidine Derivatives, 
II. Kurt Brass (Ber., 1913, 46, 2907-2912. Compare A„ 1912, i, 
874). — l-Aniliuoant,hraquinone is readily oxidised Dy manganese 
dioxide and sulphuric acid to N :H'-\>isanthraquinonyl-l-oenziaiM, a 
clear violet vat dye, which is composed of microscopic, transparent, 
violet crystals, m. p. 311°. The solution in concentrated sulphuric acid 

is olive-green. . . , 

In a similar manner, 1 -anthra-anilinoanthraqumone may be loud .bed 

to N \ 1 s'-bi 8 -{anthraquinonyl-\)-b 6 nzidin 6 -o-dicarboxyUc aci* , ^ v w. 

forms a mass of violet-red' needles, m. p. about 360°. On heating 
in concentrated sulphuric acid at 100-110°, the green solution becomes 
orange, and dianthraquinone-2 : 1 -acridone, 

C e H 4 <^>tl (i E 2 < ^>C 6 H 3 -C 6 H s < ^C 6 H 2 < ^>C"Hi 

is obtained in the form of a mass of pale violet needles. It does noi 
melt or sublime. , n: n „. 

Bis-a-naphthoquinonyl-2 benzidine, obtained on oxidation 
u-naphthoquinone, gives a brownish-violet solution in co^ ^ ^ 
sulphuric acid. 
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pbenylhydrazinB. 

Solvent. 




I. Anhydrous Phenylhydrazine as a 
■acoplc ooivtuib. Bernardo Oddo ( Gazzetici , 1913, 43, ii, 

^*7 The cryoscopic constant of phenylhydrazine is 58'59 (from 

” ( , Bts w ith naphthalene, diphenyl, dibenzvl, verat.role, and 
The molecular weight of hydrocarbons (benzene, toluene, 
e and ;)*cymene) dissolved in phenylhydrazine increases with 

5 • i Criitration, and the same phenomenon is observed with alcohols 
1 1 •{ tleohol, isobutyl alcohol, isoaroyl alcohol, and ethylene glycol); 

6 hen vlcarbinol gives a value below the normal at all concentrations, 

p'^uols (phenol, p-cresol, and /3-naphthol) have molecular weights 
I "low the theoretical value, and they diminish slowly when the con- 
nitration is increased. Bases (pyridine, piperidine, aniline, dimethyl- 
aniline and quinoline) behave normally. Acetic acid and butyric acid 
a _ normal, whilst benzoic acid and salicylic acid have molecular 

teiohts much below the calculated values. R. V. S. 


Phenylhydrazine. II. The System Phenylhydrazine- 
VFater and the Cryoscopic Constant of Hydrated Phenyl- 
hydrazine. Bernardo Oddo ( Gazzetta , 1913, 43, ii, 274—281. 
Compare preceding abstract). — Phenylhydrazine and phenylhydrazine 
hydrate show an eutectic point at 16°, and there is a maximum corre- 
sponding with the formula (NHPh*NH 2 ) 2 ,H 2 0, which agrees with 
that of*the phenylhydrazine hydrate already known. The cryoscopic 
constant of phenylhydrazine hydrate is 44'15 (from experiments with 
diphenyl, veratrole, and naphthalene). R. V. S. 


Phenylhydrazine. III. Velocity of Reaction of Aldehydes 
and Ketones with Phenylhydrazine. Bernardo Oddo ( Gazzetta , 
1913, 43, ii, 354—362. Compare preceding abstracts) — Comparative 
crvoscopin experiments show that the reaction of phenylhydrazine with 
acetone is complete in forty minutes, that with acetophenone in 
16i! minutes, whilst that with benzophenone has hardly begun after 
225 minutes. Tables are also given showing the cryoscopic behaviour 
of a number of aldehydes and ketones in phenylhydrazine, R. V. S. 


Action of Stannic Chloride on Phenylhydrazine. Jitendra 
X. Kakshtt (J. Proc. Asiatic Soc., Bengal, 1913, 9, 131 — 135, Reprint). — 
Pure stannic chloride reacts very vigorously with phenylhydrazine, 
yielding benzene and nitrogen, whilst phenylhydrazine hydrochloride 
may be isolated from the product by dissolving it in water, precipi- 
tating the tin as the sulphide, and concentrating. A quantitative 
study of the reaction has shown that two molecules of the base give 
rise to one molecule of benzene, one of phenylhydrazine hydrochloride, 
»nd one of nitrogen. The equation : 

2NHPh:NH 2 + SuCl 4 = C 6 H 6 + N 2 + SnCl 2 + NHPh:XH,,2HCl 
agrees with these results, but introduces the anomaly that phenyl- 
tydrazine forms a dihydrochloride. Such an easily decomposable com- 
pound would be analogous to the dihydrofluoride described by Thieme 
(A., 1893, i, 155), and since no double salt of the base with a chloride 
of tin could be detected, its existence must be taken for granted. 
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The question whether the benzene is formed through the j Wer 
vention of benzenediazoniutn chloride remains to be proved. 

J. C. \\. 


Mutual Replacement of Ammonia and Amines in Carbon 
Compounds. N. Comev and Pavel Iv. Petrenko- Khittsi 
(J. lives. Phys. Chem. Soc., 1913, 45, 1092— 1098).— Tn order to throw 
light on the results obtained by Schottle and Petrenko-Krittschenko 
(A., 1911, i, 1020; 1912, i, 128; this vol., i, 48), the authors h ltB 
investigated the action of ammonia and amines on acetylphenylmethy]. 
pyridonone (compare von Pechmannand Neger, A., 1893, i, 308), which 
differs from benzoyldehydracetic acid in that the two phenyl side- 
groups are replaced by methyl groups. The substituents have such i 
considerable influence on the course of the reaction that the latter is of 
an entirely different character from that previously observed. The 
ring is here found to exhibit great stability, substitution of oxygen 
and mutual replacement of ammonia and amines taking place only i„ 

the side-chains. Further, heating of acetylphonylmethylpyridoiiotic 

with hydrochloric acid results in the separation, not of aniline, but of 
acetic acid. 

The action of ammonia on 5-acetyl -l-phenyl-2-methylpyridonoue 
gives a quantitative yield of the compound, 

CMe <^p~CO> C:CMe ' NH 2, 


m p, 247—248°. Similarly, the action of methylanune gives the 
compound, CMe<^p^^>C:CMe’NHMe, in colourless, thin needles, 
m. p. 183°, and that of aniline the compound, C 12 H 8 O s N;CJIe'NHPh, 
m. p. 154-155°. 

When these derivatives are subjected to suitable conditions, the 
methylamire or aniline residue may be replaced by the amino-group, 
the latter by the methylamine or aniline residue, or the aniline by the 


methylamine group. 

\-Bhenyl-1 methyl pyridonone, NPh*\QQ_Qjp ^>CO, obtained by heat- 
ing the acetyl compound with excess of concentrated hydrochloric acid 
in°a sealed tube at 150°, forms transparent, lustrous plates, m. p. 

270 — 271°, and yields an acetyl derivative, M P h . q _ ^ j 0 ■ 0 A c , 


which crystallises in needles, m. p. 146 — 147°, and is isomeric wi 
von Pechmann and Neger’s compound ( vide supra). With beozaldemae, 
it yields l-phenyl-5 lemylidene-2-methyipyridonone, 

:NPh< ^CO I -C(:CHPh)' >C0, 

m. p. 308—309°, which has the normal molecular weight in freezing 
phenol. ‘ 


Synthesis of Aminoacetyl - 8 - methoxyquinoline. SigiiKB 

Frankel and Oskae Grauer (Ber., 1913, 46, 2551—2554). J 
several fruitless attempts to prepare substances which should cons 
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resemble adrenaline, the authors have obtained the above 


' '\|e(h;'Xyqinn°li n « was prepared by the method of Bedall and 
' her (A, 1882, 412) improved by the replacement of ether by 
^ ifi'e for the purpose of extraction; the base, needles, b. p. 

i'-'.v .14 mm., gives a platinichloride, and a picrate , decomp, at 1411°. 
Yhen treated in light petroleum with chloroaeetyl chloride and 
' intn chloride, the methoxyquinoline is slowly converted into 
^ U , r0 ncttylionelhoxyquinolint, a volatile, colourless solid, in. p. 58°, 
^ V 132732 mm., which powerfully attacks the skin and eyes. 
Although the action of ammonia on this substance caused resinifica- 
■i mixture with potassium phthalimide in a sealed tube at 
. -,y g ive rise to phthaliiniiioacetyl-8-methoxyquinolme , a colour- 
lers solid m. p. 219°, which by hydrolysis with concentrated hydro- 
, a )j,i i n a sealed tube was converted into aminoacetyl S-melhoxy- 
ILwiiu hydrochloride, OUe-C 0 H 5 N-CO-CH 2 -NH,,UHCI, in. _ p. 
19 S 1 (decomp.). h). F. 1 . 


Reactivity of the Methyl Group in 3-Amino 2-methylquino- 
line Or ro Stark and Faux Hoffmann (Her., 11)13,46, 2697—2703). 
-Unsuccessful attempts have been made to involve the methyl group 
,,f 2 methyl- 3 -aminoquinoline in condensations with formaldehyde 
or carbonyl chloride. Further, ring formation is not observed when 
3 ainiuo- 2 -methylqninoline is diazotised, nor could it be brought about 
bv the elimination of water from 3-acotylamino 2-methylquinoline, 
although, in the latter case, the basicity of the amino-group is 
weakened by introduction of the acetyl radicle. 

When a solution of 3-amino-2-methylqoinoline in hydrochloric 
acid is wanned with formaldehyde, a salt separates from which 
sodium hydroxide liberates the base (annexed 
NICHj formula), ra. p. 204 — 205°. The hydrochloride, 

Me yellow, prismatic needles, ra. p. 210 — 211°, and the 
V platinichloride, yellow needles, m. p, 234 — 235°, 

" were analysed. Boiling aquoous hydrochloric acid 

slowly decomposes the base into aminoquinaldiue and formaldehyde. 

Di '2-methylquinolinecarbamide , C„iHi 8 ON 4 , io- P- 278°, is obtained 
when a solution of 3-amino-2-methyiquinoline in dry toluene is left 
iti contact with a solution of carbonyl chloride in the same solvent 
•luring two days and the product decomposed with 2«V-sodium 
hydroxide. The hydrochloride , C 21 H 18 0N 4 ,2H(J1, pale yellow needles, 
has nj. p. 232 — 233°. 

When a diazotised solution of 3-amino-2-methylquinoline is neutra- 
lised with sodium hydrogen carbonate and the procipitate dissolved in 
ether, a red, crystalline powder is obtained (after removal of the solvent), 
which has m. p. 105 — 115°, from which a definite substance could 
not be isolated. A solution of aniline hydrochloride, however, yields 
2 -mlhylquinolinediazoaminobenzene, yellow crystals, m. p. 158°, when 
added to a diazotised solution of 3-ainino-2-methylq>iinoliQe hydro- 
chloride in the presence of sodium acetate. The corresponding amino- 
azo-compound, reddish-yellow crystals, m. p. 98—99°, is readily 
obtained by the usual methods. H. W. 
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Constitution of the Blood and Bile Pigmente. II. 

Fischer and Erich Bartholomaus (Zeitsch. physiol. Chem., 1913, 87 
255—269. Compare this vol., i, 209).— -Further examples c f 
coupling of pyrrole nuclei in the 2-position to a carbon atom are 
described. 

Equimolecukr quantities of ethyl 2 : 5-dimethylpyrrole-3-carhoxyl Ve 
and ethyl 2 : 4-diu>ethylpyrrole-3-carboxyIate couple with formaldehyde 
to form ethyl 2:5:2': i'-telramethyldipyrrylmethane-^ : i-dmrboxyku, 

CMe.C(C0 2 Et)^ f!inH }j Me _ . This forms faintly yellow 


NH- 


-CMe 
crystals, m. p 


>CH 2 -c< CM ;.n; 00 , Et . 


173 — 179 °. From acetone, it crystallises in l 0 n» 
colourless needles. ( 

Ethyl 2 : 5' : 2' : 54etramethyldipyrrylmethane-3 : 3 -dicarbtmyU^ 
formed in a similar manner, separates as a colourless, crystalline 
powder, m. p. 231—232°, after previously sintering. 

Ethyl 5 -acetyl-2 : 4 : 2’ : 4' telmmethyldipyrrylmethane-3' -carboxylatt 

crystallises in colourless needles in fan-like aggregates, in. p. 188 — 185°. 

Ethyl 3- acetyl-2 : 4 : 2' : i'-iebramethyldipyrrylmeth<me-3'-carboxijliitt, 

crystallises in yellow prisms belonging to the rhombic system, 
m. p. 231—232°. 

Ethyl 3 : S'-diacetyl-'1 : 4 : 2' : i'-telramethyl aa-dipyrryletkane, 

, /,. ,CMe-C'COMe\ 

CHMe(c< N H_cji e ) 2 ’ 

obtained on condensing acetyldimethylpyrrole with acetaldehyde, 
crystallises in colourless, rectangular platelets, m. p. 251—252°. 

Ethyl 2:4:2': 4'-MraiMthyl-o.*-dipyrryUthane-3 : 3' -djcarlsxylatt 
separates in well formed, colourless crystals, m. p. 171 — 172°. 

Ethyl 3-acetyl 2:4:2': i'-letramethyl-aii-dipyrrylethane-3'-mrboxylaU, 
crystallises in hexagonal tablets, m. p. 203 — 203°, but giving a clear 
flux only at 209°. 

0 • 5' - Diacetyl-3 : 4 : 2' : i'-telramethyl-aa-dipyrrylpropylene, 

,CMelC Ac\ 


CH s :CH-CH^^ CMe .^ H 

formed on condensing acetyldimethylpyrrole with an alcoholic solution 
of acraldehyde, was obtained as a yellow, microcrystalline powder. 

5-firomo-3-acetyl-2 : i-dimethylpyrrole, NH< C c g r ;ci,i e ' obc&med on 
brominating acetyldimethylpyrrole in acetic acid, crystallises in faintly 
yellow prisms, m. p. 165 — 166° (decomp.). 

Pyrroles couple with diazo-compounds more easily in the -- tnan 
the 3-position. Accordingly, in a mixture of 2 : 4 -dimethylpyrro e am 
2 : 4-dimethyl-5-ethylpyrro!e on the cautious addition of diazobenze 
sul phonic acid the former is completely precipitated. On adding 
of the diazo-compound to the filtrate, the latter (3-position . 

completely precipitated as azo-dye. 


New Class of Quinoline Dyes. III. Khil 

1913, 46, 2762-2770).— The dye, C 19 H 12 ON„ obtained by the met 
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prev 


CH 


CH 

,C=N v 

nAA 


N— CO 


i described (Besthorn and lbele, A., 1904, i, 527; 1905, 

' ' i, 612), probably has the annexed con- 

constitution ; it is certainly not 2 : 2’-di- 
quinolyl ketone (Gebhard, A., 1909, ii, 284), 
since its properties are quite different from 
those of 2-quinolyl phenyl ketone (A., 
1908, i, 681), 

The asymmetric structure of the dye is 
proved as follows. If the dye is 2 : 2'-di- 
quinolyl ketone, it is evident that the sub 
_ produced from quiualdinyi chloride and 4-phenylquinolme and 
f inCt ? nkenvld uinaldinyL chloride and quinoline must in each case be 
“"i henvl ’ ’ 2'-diquinolyl ketone. Actually, the two products are 
PI ent 4 .Phenylquinaldinyl chloride, m. p. 116°, and quinoline in 
, ot the ordinary temperature yield a substance, 0. 25 H w 0N„ 

611 , above 240°, brownish-red crystals, which is converted into 
00 hostviil and 4 -phenylquiualdinic acid by concentrated sulphuric 
ral , 70—75°. The substance, U 25 H 1C 0N 2 , produced from quin- 
sy! chloride and 4-phenylquinoline has m. p above 240°, forms 
brownish-red crystals, and yields quinaldin.c acid and 4-pheny!carbo- 
, by treatment with concentrated sulphuric acid at 70 . 

In a similar manner, quinaldinyl chloride and^ethyl cinchomnatc 

in benzene yield a substance, cy ; c H • C • CO • N • C 6 H ^ <J 00 * E6 ’ P ‘ 
238-' brownish-red needles with a green reflex, which resembles other 
lives’ of the same type in forming stroDgly fluorescent solutions. 

" These quinoline dyes are more sensitive to sunlight than aDy other 
class of organic dyes ; a change, however, ouly occurs in the presence 
of oxygen. Under such conditions in benzene, the preceding dye is 
rapidly decolorised, ethyl 2-hydroxycinchoninate being formed, whilst 
the dye from quinaldinyl chloride and 4-phenylquinoliue yields 
4-phenylcarbostyril ; products corresponding with the other halves o 
(lie two molecules cannot be isolated. ^ 


Hydantoins. XXV. The Preparation of Hydantoin from 
Hippuric Acid. Treat B. Johnson and Robert Bengis {J. Amor. 
Chem.Xoc., 1913, 35, 1605— 1606).— When a specimen of hydantoin 
is required urgently and potassium cyanate is not available, the 
following method is convenient. 

liippuric acid (or, indeed, any a-acylamino-acid) is first converted 
into 3-benzoyl-2-thiohydantoin, which is possible with excellent yields 
(Johnson and Nicolet, A., 1512, i, 55). This substance is then 
desulphurised by digesting with an aqueous solution of chloroacetic 
acid when hydrolysis concurrently occurs, the products there! ore being 
benzoic acid and hydantoin. D. F. 1. 


Hydantoins. XXVI. Syntheses of 4 Hydroxy-3-methoxy- 
phenylalanine and 3 : 4-Dimethoxyphenylalanine. T reat B. 
Johnson and Hubert Bengis («/. Amer . Gfteni. Sue., 1913, 35, 
16(j 6 — 1617). — Vanillin condenses with hydantoin when heated 
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together with anhydrous sodium acetate in acetic acid, the prod 

being i-p-hydroccy-m-melhoxybenzylidenehydantoui, 
tr_ p/) 

doNH >C:f ' H ' C ° H3(OM<) ' OH ' 


a gramilar solid, m. p. 264—265° ; this was reduced by tin an j , 
alcoholic solution of hydrogen chloride with formation of 4-p hyirtn 
m-rntthoxybenzylhydantoin , prisms, m. p. 194 — 195°. 

The condensation product of vanillin with 2-thiohydantoio, obtain 
able under similar conditions to the above, was 2//ho-t-|- ' . 
m-methoxybenzylidenehydantoin, yellow needles, m. p. 232—233°, whib 
gives a blood-red solution in concentrated sulphuric acid and a yellow 
one in aqueous sodium hydroxide Solution. When digested with an 
aqueous solution of chloroacetic acid, it undergoes desulphurisation to 
the above 4-^-hydroxy-m-methoxybenzylidenehydantoin, and on reduc- 
tion in aqueous suspension by sodium amalgam becomes converted into 
i-hydroxu-Smethoxybenzyllhiohyilantoic acid, 

0H-C (i H,(0Mc)-CH. 2 -CH(C0 2 H)-NH-CS-NH 2 , 
yellow prisms from aqueous solution, m. p. 181—182° (ilecoinp. 
Reduction of the thiomethoxyhydroxybeuzylidenehydantoin by tin or 
by stannous chloride in each case witli an alcoholic solution of hyihoveu 
chloride gave the 4-jv-hydroxy-Mi-methoxybenzylhydantoiu described 
above. The last-named substance when submitted to the action of 
boiling barium hydroxide solution for many hours evolves ammonia 
and i hydroxy-3-meihoxyplwnylalanine, 

OH‘C 0 H a (OJle);CH,,-OH(NH J )'CO J H, 
prisms (with 1 H,Oj, in. p. 255 — 256° (decomp.), is simultaneously 
produced. 

Veratraldehyde condenses with 2-thiohydantoiD, under the 
conditions described above, with formation of 2-thio-l-mp-dimetL 


oxybenzylidenehydantoin, prisms, m. p. 229—230°, wliich can be reduced 
in suspension in water by sodium amalgam to 2-f/iio-4-mp-diraet/utti/- 
benzylhydantoin , crystals with 1I1 2 0, m. p. 102 — 108°. When de- 
sulphurised by aqueous chloroacetic acid, this gives rise to 4-mp dimttk- 
oxybenzylhydanloin, a viscous syrup, from which 3 : i-dimetlmyylimyl 
alanine, hair like crystals, m. p. 249—250° (decomp.), can be obtained 
by digestion with barium hydroxide solution. 

When 4-p-hydroxy-m-methoxybenzylidenehydantoin is treated with 
alcoholic potassium hydroxide and methyl iodide, methylation occurs 
with production of l -methyl- i-xap-diniethoxybenzylidenehyduntoin, piis- 
matic crystals, m. p. 218°, together with some 1 : 'Up 

methoxybenzylidenebydanloin, distorted prisms, m. p. 122—124 . which 
gives a bright red solution in sulphuric acid. h- °- 


/3-Naphthalaninehydantoic Acid. Wilhelm TCbk (biocheui. 
Zeitsch., 1913, 55, 477— 480).— Kikkoji (Abstr., 1911, ii, 909) In* 

obtained from the urine, after administration of /?-naphthalariinfi to 
a dog, a substance to which the formula C 1 5 h 1 601 a^ 2 . was aSo 't rne ' t 
it is known that amino-acids on evaporation in urine react wit i e 
urea to yield uraminic acids, it is conceivable that the above-men lone 
substance is a derivative of this character formed from unc an 8^ 
/3-naphthalanine. By the action of urea on / 3 -napbtbalamne m 
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|ire sence of barium h y drMi de, » ^-naphthalaninehydantoic add 
C 11,/ijSi could be obtained with m. p . 194—195°. Kikkoii’s 
.iX-niiH-e melted at 190°, so that the identity of the two products 
■ lB uot vet be regarded as proved, especially as Kikkoji’s analyses are 
, w , in strict accordance with those of the synthetic substance. 

S. B. S. 

Preparation of a Mercury Derivative of the Pyrazolone 
series. Leon Givabuan and Emil Scheitlin (D.R.-P. 261081 
at d 261083 )-— When 300 prrta of 4-sulphamo-l-phenyl-2 : 3-di- 
o;eilijl-5-P5razolone(A., 1908. f, 688) are gently warmed with freshly 
J.ieparal mercuric oxide (from 270 parts of mercuric chloride) in 
li.M.iOO parts of water, it furnishes a colourless, crystalline compound, 
1 or 11 (the latter being considered most probable); it contains 
CMe CMe 

NMc 7 ^C-NH-SOjllg Nlle/\c-N(SO,H)-HgOH 

XPh -CO NPh ( _JcO 

(I-) (II.) 

11",, of mercury, and, when treated with dilute alkalis, part of the 
mercury separates in the mercurous condition, leaving a compound 
in solution containing 24% of mercury. 

II. States that by altering the proportions of reacting material in 
ilie foregoing preparation, a compound, a greenish-white powder 
containing 67—68% Hg, is obtained, by treatment with sodium hydr- 
oxide part of the mercury is eliminated, and the solution furnishes 
the previously described compound containing 24% of mercury. 

F. M. G. M. 


Antipyrine and Ammonia Compounds of Some Nitrates of 
the Rare Earths. Adalbert Kolb {Zeitsch. unary. Chum., 1913, 83, 
143—148. Compare A., 1909, i, 16). — Zirconium nitrate antipyrine, 
'- r (N0 s ),,GC 11 H 1 .jON 2 , prepared in nitric acid solution, forms colourless 
tablets, m. p. 217—218° (decomp.), readily soluble in water. Thorium 
nitmtr. antipyrine, 2Th(NO,) < ,5C J] H 12 ON.„ readily forms super saturated 
uduiroLS and has m. p. 168-169°. The lanthanum, cerous, and mm- 
'OW"! compounds contain 3 mols. of antipyrine, and have m. p.’s 

„ Y — Iva’, a . D i !} 7 l~ 1780 *®Apective)y. Erbium nitrate 

hrtAOjljAGjiHijONj, forms pink tablets, and has m. p. 

' vlllIst the yttrium compound is colourless and has m r, 
1(0 -1/ r. 1 

T' ATiHn'n'wu Comb , irios wiUl ammonia, forming compounds, 

and 2Th(N0 3 ) 4 ,3H,0,7NH 3 . An anhydrous 
ThMlmH ^ W1 tli the development of much heat, proves to be basic, 
Zrt'iN I rki also foruis a "ystalline basic compound, 

C H D 

Au B S‘r; d Pyr ®f ole Derivatives and a Peculiar Case of 
lSa-om, ., 1aul Jacobson and H. Josr (Anna! an, 1913, 400, 
for one tin / 01 ,8 w i tb about 16% alcoholic potassium hydroxide 
fields amm/’’ -benzyl-3-methyl-5-pyraiolone derompo-es and 

a < 30% of acetoacetanilide, and about 25% of a substance, 
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0 !4 H B ONj, in. p. 152°, colourless leaflets, which proves to be l-pf ieni , 

2 : i-dibemyl 3-melhyl-5-pyrazolone. The explanation of this eu,; 0 j 
example of autobenzylation is very probably as follows. The pyi aza ,' 
nucleus of one molecule of the phenylbenzylmethylpyrazobne 

ruptured by the alkali, with the formation of the pheirylbenzvi 
hydrazide of acetoacetic acid, t'l I ..lilt- N II 'N Ph'CO’t; II b\j ; 
Since the union of the benzyl group and the nitrogen atom IL 
benzylated hydrazines is easily loosed, the hydrazide benzyktes . 
second molecule of phenylbenzylmethylpyrazolone formingthe substance' 
in. p. 152°, being itself converted into acetoacetanilide, an ato ta 
nitrogen appearing ultimately as ammonia. 

The proofs of the constitution of 1 phenyl-2 : 4-dibenzyl-S-mt>tlivl..i. 
pyrazolone are the following. In accordance with Knorr’s experience 
of I : 2-disubstituted pyrazolones, it reacts with alkyl iodides to lorn, 
NPh’C'OR 

i/.-alkyliodides, CH 2 Ph-N I< C jj 6 .q. c u p t ’ which are decomposed bv 

fusion or by aqueous alkalis into the original compound and a lkvl 
iodide. The ty-rmthiodide, C, 2 ,H i; ,<)N,l , decomp. 234°, pale yellow 
prisms, prepared at 100°, and the \ji ethiodide, C 2e H 2J ON 2 I, m. p. about 
258 — 260° (decomp.), yellow, crystalline powder, prepared at 1 20°, are 
described. The former behaves abnormally with aqueous alcoholic 
potassium hydroxide in forming, not the original phonyldibeiuvi- 
wethylpyrazolone, but a substance, m. p. 149°, colourless needles 
(picrale, m. p. 176°), the composition of which has not beeD determined. 
By heating with 10% sulphuric acid at 130°, l-phenyl-2 : 4-dibenzyl-3. 
m'ethyl-5-pyrazolone is decomposed into ammonia, aniline, benzoic aeid, 
and "benzylacetone. The authors show that s-phenylbenzylhydiaziw 
by similar treatment at 135 — 140° yields ammonia, aniline, benzalcle- 
hyde, and benzoic acid. 

In preparing the compound by the benzylalion of l-pheuyl-3-uetiiyS- 
5-pyrazolone, Stolz did not definitely prove the constitution of 1-phenyl- 
2-benzyl-3-methyl-5-pyrazolone. The authors have now dote so, in 
consequence of the curious behaviour of the substance recorded above. 
It is converted into benzyl chloride and 5-chloro-l -phfenyl-3-metbyl- 
pyrazole by phosphory! chloride at 140 — 150°. By heating in toluene 
with sodium in an atmosphere of carbon dioxide and subsequent 
treatment with ice and heating with dilute sulphuric acid, it yields 
aniline and benzylamine. 

Derivatives of Pyridazine and of Pyrrole. G. Karl Auisthosi 
(Annalen, 1913, 400, 131 — 146). — With the exceptions of 4:0-di- 
phenylpyridazine and 1:3: 4-triphenylpyrrole, all the unknown 
diphenylpyridazines and triphenylpyrroles have been prepared. 

3 : 5-J)iph#nylpyridazin-6 one, N<^^J|_^^y>CHPh, m.p. 154—165 , 

long needles, prepared by warming jff-benzoyl-a-phenylpropionic acid 

and hydrazine hydrate in water, reacts with bromine in boiling g a™ 
acetic acid to form ^-hydroxy 3 ; 5 -diphenylpyridasine ' ' ■ 

m. p. 183—184°, small needles. The latter is soluble in sodium lit - 
oxide, and is converted by boiling phosphoryl chloride into ctoi 
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; jJ'tjMiiillpyt'yh**™**, m. p. 86 — 88' J , which is reduced to 3:5- 
i;., I,,... vlpvridazine, in. p. 139 — 140° ( platinichloride , 

J| ‘ 2C 16 H 12 N 2 ,H 2 PtCl,, 

crystalline powder; picmle, tn. p. 137 — 138°), by hydriodic 
• w ,l, i» 1-22, at 160 s . 

In a similar manner, /3-benzoyl-/J phenylpropiouic acid and hydrazine 
In-iicne yield 3 : i-diphenylpyridaiin-O-oae, C 16 H 14 ON 2 , m. p. 217—218’, 
(■ „„ which, by methods similar to the preceding, have been successively 
pivpnred iUiijJroxy-3:i-diphenylpyridazine, m. p. 177—178°, 6 -chloro- 
;; ■ \..lijih‘>vjtp!iridazine, m. p. 110—111°, and 3 : i-diphtnylpyridazine, 
UL 1118—107° { platinichloride , 20 w « 11 N s ,H 2 PtCl a . dark yellow, 
nm-i-.'iwpic plates; picmle, m. p 155—156°, dark yellow, crystalline 


d-lieuzoyl-o-phenylpropionic acid and boiling 

CPh!CH 

yijJmylpurrol-S-one, NPh < C0 -^ !Hph > “■ !>• 


aniline yield 1:2:4- 
197 — 198°, faintly 


aclUr'v, quadratic prisms. The latter becomes deep green when fused, 
;l nl almost colourless again after solidification. By treating its 
solution in acetone and aqueous sodium hydroxide with acetyl chloride 
nt It, o-Mitoxy-\ : 2 : \-triphenylpyrrole, m. p. 172—173°, almost 
i-.il .unless plates (green when fused), is obtained, whilst phosphorus tri- 
chloride at 1 10—120° converts it into 5-chtoro-l : 2 : i-triphenylpyrrole, 
in, p. I4o — 143, straw-yellow needles. The latter reacts with phos- 
phoric and phosphoryl chlorides at 140° to form 3 : 5-dicldoro-l : 2 : 4- 
InjJmiylpyfrdt, m. p. 152 — 103°, and is converted by hydriodic acid, 
I) I 22, and amorphous phosphorus at 100 — 160° into 1:2: i-triphmyl- 
yyifvlti, in. p. 101 — 152°. 5-Chloro-l : 2 : 4- triphenylpyrrole is 
conrerted by hot acetic anhydride and a few drops of concentrated 
sulphuric acid into \>-chloro-Z-acetyl- 1:2: i-trip/ienylpyrrole, C 24 H 18 0NC1, 
m. p. 188—189°, colourless plates, the position of the acetyl group 
being determined by the fact that the substance is converted into 
j-chloro-S-cvmamoyl - 1 : 2 : 4 - triphenylpyrrole, C sl H. 22 ONCI, m. p. 
lib— 151°, by warm alcohol, benzaldehyde, and sodium hydroxide. 

/°- l!enzoyl-^-pheny 1 propionic acid and boiling aniline readily yield 
klirigetinnn’s 1 : 2 : il triphenylpyrrol-5-one, m. p. 189°, from which 
u Ci/aro-l : 2 : i-tripheuylpyrroU, m. p. 165—166°, and 1:2: Z triphenyl- 
liyrnle, m, p. 176 — 177°, have been successively prepared. O. S. 


P^azine. I'aiEDiticn Kehrsiann and Em. Havas ( Ber ., 1913, 
46 , 2820 ).— Methylpheuazoniuin chloride, bromide, and nitrate can 
,. v isolated from concentrated aqueous solutions of the 
uiethosuljaliate (eompare this vol., i, 298). C. S. 

Salts of Azina Dyes. II, Eiucukicii Kkhumann, Em. Havas, 
CliuNDMOueiN (Ber., 1913, 46, 2802—2808. Compare 
1 f U ;, V0 ° ’> , l'~ Ihe present results are communicated in consequence 

the work of Ehrlich and Benda (this vol., i, 904) and of Pummerer 

and bassner (ibid., i, 991). 

"( I) , ir change observed when many azonium bases are converted 
ca . * 3 D °t necessarily indicative of constitutive change ; in many 

, 13 ue . slm P 1 y to a change in the auxoehromie nature of the 
*OL. CIV. l. . 
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amino-croup during salt-formation. A number of dyes, such a s 
Xnine, methyk/wsafranine, 1 : 3-diaminophenylphena Z on,um broa,*. 

1 ■ 7 and 3 ' ll-diaminophenylphenazomum chlorides, have beta 
separately dissolved in alcohol and the solutions treated with r e j., ala , (:1 
quantities of concentrated sulphunc acid; tho amount of acl '| i required 
for the production of different colours has been measured The m„ H 
important deductions made by the authors are as follows. Tie 
number of colours, with a given substance agrees with the number of 
basic groups present, indicating that the individual ba-ic group, 
possess different basicities, and that salt-formation proceeds step by 
step Extraordinarily slight bas.citv is exhibited by all the sal;, 
forming groups in a substance with the exception of one, by which* 
normal colour is conditioned; all other coloured salts ox, s or; i,. 
quite strongly acidic solutions, and are immediately hydrolyse! bv 

^Thelnfluence of the position of an amino-group on the colour o! the 
salts is also considered. An amino-group in the meta-posit.on to* 
azine nitrogen is least influenced by hydrolysis. Its basic character i- 
as strong as that of the amino group in aniline, and a dye commit,,; 
such a group forms a diacid salt even with only a slight excess o act,. 
An ammo- group in position 11 (that is, m a phenyl nucleus), whs 1« 
free or in a salt form, has practically no auxochromic influence A,*, 
UL h a group plays no partin strengthening the basicity, Ml* 
aminophfnylphenazonium chloride being in this respect smnlar u 
a^osafraniue. 

Action of Nitrous Acid on Ethyl Anilino-oximinoacetate 

as suz 

L°"nfdeluW 

acetatean g m . 1907, i, 98), has the compos,,*,: 

CHON’ and m. p. 1810° when quite pure, and proves lot* 

ethyl 7-mtro-l : 2 : i-Unzo-^adiazme^arhoxyUae, 


NO a -C 0 H 3 <. 


I I 
-N 


The yield of the substance is doubled by using 2 mols-of 

instead of one ^compare and i-W teirmire. 

derivative G ^ H « 0 {^o K ’ colour)ess cry "tals. Although ethyl o.vamkte 

Kfflc £ deduct ^ ek 

diazinecarboxylate, an intermediate product ca " ^ actioll 0 f niu.c 

same substance is also obtained, moi - /’ ?• , : ( | 

acid on ethyl anilino-oximinoacetate in gl»«ial» — aretmic 

By precipitating ethyl lutrobenzoxadiazinecaiboxyn e 

by water and treating the finely div.ded M J CU “,Xc l ncl V unstsbk 
hydroxide at 0°, an orange-yellow mass of the ext.u, . 

Ulitro-l : 2 : i-benzoxadiazme-3-mrb^hc ac^,^ 
N0 2 -C, ; H. t <o_y " - 
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obtained which cm only be examined in the moist state. It 
T -nai poses at 118°, yielding nitrobenzoxadiazme, and regenerates the 
t,v treiting its silver salt with ethyl iodide. 7:Vi<ro-l ; 2 : 4- 
V hrtoa«,C 7 H r) 0 3 N 31 in.p. 240 J (Jovitschitseh's pheuyldioxatriazine, 
|’| () obtained from ethyl nitrobenzoxadiazineearboxylate under 
j ]c latter's conditions, except that 0'2.V soduun hydroxide is employed ; 
h./lrochforide, CjH^O^Nj.HCI, m. p. abore 300°, is a moderately 
white substance. 

ijy boiling for forty minutes with 0-2.V-sodium hydroxide (3 mols.), 
otlivl nitrultenzoxadiazinecarboxylate or nitrobenzoxadiazine is con- 
' ' te ,| into i-nitro-2-hydroxypkenylcurbamide, 

N0 2 ;C 6 H 3 (0H)-NH-C0-NH 2 , 

nj. p. 203 u (Jovitschitsch’s phenyldihydroxydihydrodioxatriazine, 
r HO [A., 1907, i, 98]), whichdevelops an olive-green coloration 
with alcoholic ferric chloride, yields 5-nitro-2-.\minophenol and 4-nitro- 
ivitechol by prolonged boiling with 10% sodium hydroxide, and is 
converted at 210° into ammonia aud nitrobenzoxizolone (nitroearbonyl- 
cKiini nophenyl), in. p. 241° (St ; v. Chelmicky, A., 1891, 52). The 
preceding transformations suffice to establish the constitution of 
1-nit rc-2-hydroxyphonylcarbamide. The position of the nifcio-group in 
etbvl 7-nitro-l : 2 : 4-benzoxadiazine-3-carboxylate is proved by the 
reduction of the ester to 2 : 5-diaminophenol by boiling alcohol and 
ttannous cbloride. 

The course of the reaction whereby ethyl anilino-oximinoacetate is 
converted into ethyl 7-nitro-l : 2 : 4-benzoxadiazine-3-carboxylate by 
nitrous acid is readily explained in the light of Stoermer’s researches 
on the simultaneous nitriting and oxidising action of nitrous acid on 
metliylaniliue and diphenylaminc (A., 1899, i, 42). The nitrous acid 
attacks the aniline group and forms a 
7 \NH“C*C0 2 Et substance (annexed formula), which, like 
NO.' /JS’O N*OH other such dinitro-com pounds, loses 

“ x '/ J nitrous acid with the production of the 

nitrobenzoxadiazineearboxylate. 

Reactions similar to that exhibited by ethyl anilino-oximinoacetate 
and nitrous acid are also shown by substances containing the group 
NHPh'C^NOH)* attached to *COPh or 'CO‘NH 2 . Thus the action of 
nitrous acid (2 mols.) on anilmo-oximiiioacetophenone yields 7-nitro- 

NII-CBz 

3-wnioyM : 2 *. i-benzoxadiazine, NO./C 0 H S <^ m \ m , p. 178° 


(decomp.), scarlet needles, which forms a bluish-red solution in alkalis, 
the solution losing the benzoyl group by long keeping, and yielding 
< nitro-1 : 2 : 4-benzoxadiazine. Amlino-o.ciminoacetaviide, 
NHPh’C(!NOH)*CO-NHo, 

ueconip. 192', colourless needles, prepared from concentrated aqueous 
ammonia and ethereal ethyl aniline nximinoacetate, reacts with nitrous 
'. icl 5 m ols.) to form chiefly phenyloxamide ; a by-product, however, 
If5 i-uitro l ; '2 : 4 - benzoxa diazh te-3-car boxy I am ide, 


n ^NH-C-OO-KH, 


'lecomp. J40-, yellow crystals, the constitution of which follows fr 


4 o 2 
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the identity of the substance with the amide produced by the act' 
of ammonia on ethyl 7-nitro-l ; 2 : 4-benzoxadiazine-3-carboxylate ° Q 

The action of nitrous acid (2 mols.) on oximinobenzanilide , 
similarly and yet somewhat differently. Very little benzanilid e \ 
produced, the chief product being a substance, C ls T{ g O a X ;;i s 
177 — 179°, which is very probably 5-nitro-l-phenylbenzox.azole (Fis-h ^ 
A., 1906, i, 539); however, a small amount of a benzoxadj^j 
derivative is probably also formed, because the reaction produc 
develops a deep violet-red coloration with alkalis. (' S * 

Preparation of Alkali Soluble Derivatives of Piasclenofe 
[Benzisoselenodiazoles]. Felix Hklne.uann (D.R-P. 2G141') 
Benzwoselenodiazole, prepared by the action of selenous acid o- 
o-phenylenediamine, is insoluble in water and alkalis, and the follow^!, 
compounds have been prepared with a view to elimiuate thh 
drawback. 

3-Uydroxybenzkoselenodiazole , C^HjONoSe, yellowish -brown needle 
is obtained when au aqueous solution of 3 : 4-diamino phenol hydro- 
chloride is treated with sodium hydrogen selenite (1 mol.); it 
and reddens at 200°, and has m. p. 209° (decomp.). 

Benzhoselenodiazolz-?. -carboxylic acid, C 7 H 4 0 2 N 2 Se, m, p. *222- -223 
a crystalline, rose-colcured powder, is prepared in a similar mauoi- 
from 2 : 3-diaininobenzoic acid. 

SOjII Benzkosehnodiazole-i'Carboxylic acid i> a 

/ /\ ^ colourless, crystalline powder with indehuiu- 

vul i >Se m. p., darkening at 260°, and decompodb* 

r \/ / ^ violently at 290°. 

(I.) CHg When Z-^-nitro-o-sulphobenzeneazalo^hm- 

2 : S-diamine-i-sulpkonic acid is reduced it yields 
2:3: 54riaminotoluene-l-sulphonic acid , and this on treatment with 
sodium hydiogen selenite gives riso to A-amino-S-metlojlbiazm- 
seltnodicizole ft-sulphonic acid (formula h: 
whilst napbtbylene-1 : 2-diamine-5 ; 7-di- 
sul phonic acid (A., 1906, i, 713) furnislie 
naphthaisosdenodiazoh-t) : 7 -disnlphouic uciS 
(formula 11), which is isolated as iu 
crystalline barium salt by the addition 
of barium chloride to the reaction mixture. F. >1. G. M. 


SO, 


(II.) SO,H 


•JSV 

-pSe 


Rosinduline Ieoraerides, Nos. 16 and 17. Friedrich Kehbsass 
and Maecelien Cordonk (Btr., 1913, 46, 2974 — 2979. Compare 
Abstr., 1899. i, 79). — The condensation of 3-acetylamino-l : 2-naphth& 
quinone with phenyl- o-phenylenodiamine has now been improved and 
much better yields of the two fsorosindulines obtained. The method? 
of preparation and separation of salts of the two acetyl compound? 
first formed are described. 

1 0-A celylaminophenylhonaphthapkenazonium chloride, 


%n^ N ____ C(NH Acr , 

the form in which the substance is isolated, forms crystalline gram?. 
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.•(}) a metallic lustre, is almost black, but yields a reddish-brown 
elution in water, and in alcohol a solution which is olive-green 
T! tlr'n layers and purplish-violet in thick layers. The platinichloride 
■ Ij ,»< brownish-black crystals, and the nitrate , dark brown needles. 
TU—alts dissolve in sulphuric acid to form a violet solution, which, 
ftcr heating and dilution with water, yields lO-aminophenylisonaphtha- 
A fteu<rine (iso rosinduline, No. 16); the nitrate of this forms small, 
Mive-'ueeu needles; the platinichloride is an olive-green, crystalline 


j.i’cdpimte. 

> .{^jhlaminophenylisonaphtltazoiiium nitrate , the form in which this 
i'iut \nce is isolated, is an orange-red, crystalline powder ; the platini - 
,j/ or {jp is a brick-red, crystalline precipitate, and the chloride crystal- 
jjv t < from water in long, brick-red needles on salting-out with sodium 
t i lordo. All attempts to eliminate the acetyl group led to further 
Iro: it position of the substance. T. A. H. 


Constitution of Safranine. Em. Havas and R. Beuniiaud (Ber., 
]<il;h 46, 2723 — 2727). — According to Barbier and Sisley (A., 1908, i, 
phenosafranine is not a single chemical individual, but consists of 
•x mixture of m^osafranine (I.) and aminoaposafranine (IT.), com- 
mercial phenosafranine containing 85% of the latter compound. 


/\-N=/\ 

mi.; J'NPhv !:nh 

,/\ N — /\ 

lll ' ) Nil. / 'N , CI(C fi H J 'NIIAc): x/ N 

A compound of the constitution (11.) has now been prepared by the 
-active removal of one amino-group and the acetyl group from Ris’s 
pacetyliuninosafranine (Ilf.) (A., 1835, i, 148). It possesses the 
properties of an rt/wsaf ranine, and, therefore, cannot form the main 
constituent of commercial phenosafranine. 

Taken in conjunction with the work of Hewitt, Newman and 
Winmill (T., 1909, 95, 577), the present results conclusively prove 
that phenosafranine is a single chemical individual and has the con- 
stitution represented in (I.). 

'1 he Mibstances isolated by Barbier and Sisley are either hydrates or 
Sinologues, such as occur even in the purest commercial pheno- 

f.ifriiniue. 


(ii.) \/-f-\/ 


:nh 


ra> 


NH, 


A cetylaiainosaf ranine (III) is best prepared by the oxidation of 
di-p-aminodiphenylamine sulphate and acetyl-p-phenylenediamine by 
sodium dichromate in the presence of hydrochloric acid. It may also 
be obtained by oxidising a mixture of p-phenylenediamine, aniline and 
Hcotyl-p-phenylenediamme. In its appearance, tinctorial properties 
•mu absorption spectrum, it very closely resembles phenosafranine. 

A nimomf ranine is obtained in the form of its sulphate by bailing the 
pu-codiiig acetyl derivative with 10% sulphuric acid ; the platinichloride, 
•s “32^i;i ^tCl 6 , was analysed. 

^ tre »ted with hydrochloric acid and sodium nitrite in alcoholic 
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solution, acetvlaminosaf ranine is converter! into amino^oaq/ranl,,, (I | 
which forms a platiniddoride, C 36 H 30 N 8 PtCI 6 , and is very similar to 
aposafranine. * ■ B. 

The Degradation of Uric Acid by Hydrogen Peroxide and 
an Iron Salt. Konsni Outa ( Biochem . Zntsch., ,1913, , 54, 433 — 
.ttncnt, of uric acid with a boiling 30% solution 


on Salt. Koiiani 

_ By the treatment of uric acid with a boiling 30% solution 
hydrogen peroxide in the presence of a ferric salt until all the uric 
acid was dissolved, the following products could be isolated, A 
crystalline substance, C 3 H 6 0 8 N 4 , which separated on cooling, win, 
in p 235° which is apparently carbonyldicarbamiae , a second en>til 
line substance separated from the mother liquors, which was « 
obtained pure and could not be identified. In addition, the following 
oxidation products were found : carbamide, oxalic acid and ammonia. 

1 S. B. 

Action of Aniline on Halogenated Phthaleina. Yassili V, 
Sciiakvin IJ • jiuss. fhys. Chan. Soc., 1913. “^5, 885— -S90) Die 
fact that antbraquinone derivatives containing hydroxyls, halogens, 
sodium or sulpho-groups in the expositions are converted by the action 
of ammonia or primary amines into aminoanthraquinones which con- 
tain amino- or substituted amino-groups and act as stable violet-blue, 
blue or greenish-blue colouring matters, 
ISlIPli has led (Ire author to apply this reaction 
to halogenated phthaleins. 

Treatment of eosin with excess of 
freshly-distilled aniline in a sealed tube 
a t ] SO — 200° yields the hemanilm- 
flnoran (annexed formula), which forms 
a deep, violet-blue, amorphous powder 
and yields a bluish-violet alcoholic solu- 
tion and a pure blue solution in acetic acid. It has no acidic property 
but is faintly basic in character, giving with acids blue salts wh. li 
exist only in presence of a large excess of acid, and are completely 
hy'dolysed on dilution with water. In dilute alcoholic soluumi 
is readily decolorised by hyposulphite, but gradually resumes .t. 
original colour in contact with air. ...... A -l.*..* v : p u 

Id a similar manner, tetrabromopheuolphthalein and auilm J 
hexa-anilinophtkalophenone, 

-KTTTT11- JNill 

NHPh NHPh 


KHPh 0 

NHPI 
NHPI 



KHPh 

NHPh 


0,11,-CO-O 


KHPh 


NHPb / 

Nlirb, J— c- 


KHPh 

jNUPh 


NHPh 

KHPh 


/ \xp» 
-C— L 


or 


0-CO : C fi lI 4 O-CO-ChH, 

which is almost identical in colour and properties withto pro^ 

obtained from eosiu. This compound w accoip ^ ^ B0K 

derivative containing 4-16% of bromine, whic broul ,ne j(c , u 

complex molecule than that given above, of b ,„ m uie. 

remaining in the molecule would correspond with J 
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analogous colouring matter was obtained by the action of aniline 
1 'orinated eosin containing halogen in the third benzene nucleus. 

C All the above compounds act as substantive colouring matters, and 
vilk and wool violet-blue in an acid bath. The absence of the 
'^ ve oxygen atom between the two benzene nuclei of the substi- 

° ^ l liexa-anilinophthalophenone renders the latter a somewhat less 
^- •. .louring matter than the fluoran derivative. Those colouring 
* a ' «ei< may be converted into sulpho-salts soluble in water by 
maU£I ' n t a t 120° with fuming sulphuric acid containing 12% of 
trioxMe. T - H. P. 


preparation of Chlorinated Products in the Antbraquinone 
Series Chemische Fabkik Griesheim-Elektron (D.R.-P. 262076). 
— Culminated products are obtainod when diazotised aminoanthra- 
• nps are treated with hypochlorites ; the compound from anthra- 
i!uhu>iiC-2-diazonium sulphate is a pale yellow powder, decomp. 90 a , 
whilFt anthraquinone-2 : 6-bisdiazonium sulphate gives rise to a 
vellow powder. ^ ■ 


Saponification of Ethers of Hydroxyazo-compounds. G. 

• ’iiakriek and G. Pellegrini (Aiti It. Accad. Sci. Torino , 1913, 48, 
:. 7 S_- 9 jM). —These ethers can be readily saponified by acting on them 
with anhydrous aluminium chloride. When o- anisoleazo-/? naphthol 
i . heated "for a short time at 120 — 130° with four or five times its 
of aluminium chloride and the reaction mixture boiled with 
,)ilnu> sodium hydroxide, the sodium salt of phenol-2-azo-/3- naphthol, 
C. .11 0. I N T i ,Na > 3H n 0, is obtained, and from it phenol-2-azo-ft- 
iSiM/iol] m. p. 193°, can be prepared. o-Phenetoleazo-/3-naphthol 
iiflvtves similarly. 

uAnisolcazo-jCi-naphthol yields phenolA-azo-fi-naphlhol, 

Gi 6 H] 2 0 2 N 2 , 

which crystallises in eantharides-green needlos, m. p. 194°, and the 
sunt- substance can be prepared similarly from ;>-phenetoiea/.o-/8- 
uuphthol. R. V. S. 


ti-Aminoazobenzene. II. Felix II. Witt (Ber., 1913, 46, 
-557—2559. Compare A., 1912, i, 921). — As mentioned in the earlier 
paper, the researches of Gattennann and Wichmann (A., 1888, 829) 
indicate that the rearrangement of diazoami nobenzene must give rise 
tu some o-aminoazobenzene besides the para-isomeride, because phenyl- 
azoi mi no benzene, a dehydration product of the former, is present in the 
react ion product. 

J*y maintaining the temperature below 40° during the rearrange- 
ment, the subsequent dehydration is checked, and up to 4% of the 
ortlio-isomerido is found in the product and can be separated by 
vecry stall isation of the mixture from benzene, in which the ortho- 
compound is much more soluble. 

In common with other o-aminoazo-compounds (Goldschmidt and 
llosell, A,, 1890, 616 ; Goldschmidt and Poltzor, A., 1891, 839 ; 
Noelting and Wegelin, A., 1897, i, 155), o-aminoazobenzene condenses 
with aldehydes producing triazine compounds ; thus when warmed with 
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formaldehyde in solution in acetic acid to which a little concent, , lt& | 
hydrochloric acid has been added, it gives 2-phenyl-2 : 3 -dihydm 1 : 2 : g 

/ CaH. _ ii nftoHloc m , , . 


“irj_NN, yellowish-white needles, in _ 

'"“^’ NPh-GH/ „ u . . , 

(decomp.); a similar reaction with bcnzaldehydo m place of For,,,. 

fAi-v.,,!, rise to 2 : 3-dir>hmyl-2 '■ 3-dihydro-\ : 2 : 1 Iri'uit,, 


(decomp.); a similar react, on witn ne— « 
aldehyde gives rise to 2 : MiphmyM : 3-iihydro-l : 2 ; 4-f, 

' \j very pale red crystals, decomp, at 215 . 

^ \ >T1M ml 111 / 


\NPh-CHPh 


1). F. T. 


Hvdrolvsis of Proteins with an Alcoholic Solution of Hydro- 
iren Chloride I Ciiables Wkizmann and Ganesh Samiaham Aoasiu 
(Biorhem. /., 1913, 7, 437-440).-The method , 9 an attempt 
shorten the usual process, by using a saturated 1 alcoholic sol, >t llm „f 
hydrogen chloride from ti e beginning to serve both as a hydrolysing 
and an esterifying agent. The reagent is not so powerful 
solution for hydrolysis, as it contains less hydrogen chloride, and 
cannot bo heated to so high a temperature. As expected, therefoie. 
hydrolysis is not so complete. The proteins used, case, nogen and nik 
fibroin are only partly attacked, and the yield of separate aimno-aud. 

is poor. 

Indole Formation in the Hydrolysis of Proteins by Alkalis. 
K. Hkrzfeui (BMm. 1913, 56 82—94).— The indol. n. 

nuantitatively estimated with the use ot the colour reaction wm, ]* 

Hmethylaminoberzaldchyde reagent, the spectrophotometric me, Led 

of Herzfeld and Bauer being employed. It was found that, email amo™ 
of indole are obtainable from proteins on gentle warming wit li water. 

T nroteins are treated with 0 5% sodium carbonate, indole is a* 
produced ' addition of hydrogen peroxide diminishes the amount, ta 
addition of copper sulphate increases it . Similar results weie ohiarnd 
with 0 ' 2 % sodium hydroxide solution, but barium and calciunihjdios. » 

c= 

of indnlp A oancreatic digestion product ot casemogen 5 <u <? - 

;tlLorttSa— ■ 0 ! indole, called on 

this protein contains 0 8 % tryptophan. xp . f( . at „le me 

at with the object of ascertaining wh, ether p , {ol . t |,i, 
produced at the same time, the colour reRct ™ f p \ ' ro a, llt ioa 
purpose are described in some detail. No evidence of the p r <. 
of these substances could be obtained. 

serum*contains,^ or' is closely assorted with, rather more 0 * 
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,. 1 ,, 1 . 1 'l.cius %. About half of this belongs to a lecithin-like substance 
amounts to 8 10% of the globulin freed from ^-globulin. 

..Globulin contains no phosphorus. By fractional salt precipita- 
ted, the details of which are given, the truo globulin, ^-globulin, 
m l albumin can be satisfactorily separated. w p jj 

Raremisation of Proteins and their Derivatives Resulting 
from Tautomeric Change. II. The Racemisation of Casein] 
Hkskv D. Dakin and Harold W. Dudley (/. Biol. Chan., 1913, 15] 
-’ll! 1 ).— It has been shown by Dakin (this vol., i, 208) that the 
treatment of gelatin by dilute alkalis at low temperatures produces 
racemisation, which is explained on the assumption of a ketol-enol 
tnutotuerism of the CH-CO-group. From the character of the amino- 
acids obtained by hydrolysis, it is claimed that some conception may be 
formed as to their position in the protein molecule, the occut rence of 
optically active amino acids being taken as evidence of their being 
terminal groups. The preparation of a '■ racemised” casein is described, 
which is in fact a hydrolysis product of caseinogen (scission of phos- 
phoric acid having taken place), which on hydrolysis yields inactive 
alanine, d- and inactive valine, l- and inactive leucine, i-proline and 
inactive tyrosine, phenylalanine, aspartic and glutamic acids, arginine, 
brine, and histidine, As alkalis are used in the synthesis of poly- 
peptides, it is presumed that with present methods ib is not possible to 
synthesise a naturally-occurring protein. g. p> jg_ 


The Proline Fraction Obtained by the Hydrolysis of 
Caseinogen, The Isolation of Aunnobutyric Acid. Frederick 

William Fokkman ( Jliochem . Zeitsch., 1913, 56, 1 — 10). From the 

prolir.e fraction of the hydrolysis products, chloroform extracts a non- 
mstallisable, coloured substance. The residue alter extraction with 
cc Id alcohol leaves a product which is aminobutyric acid, Further 
quantities of this suhstance can also be isolated from the. extract in 
hot alcohol. The cold alcoholic extract when concentrated aDd treated 
with cold alcohol yields a precipitate, which is not entirely soluble in 
tmiyi alcohol at GO'. From this insoluble fraction, a glassy substance 
" as obtained, which gives a characteristic copper salt,, and contains 
onh half its nitrogen in the form of an amino-group, and 
,if[ .uently a piperidine riDg. In the same fraction there is also 
probably a basic substance. Thero appear to be also in the proline 
traction oilier substances in which the nitrogen is not in the form of 

ammo-groups. A method is also described for preparing fresh 2-proline, 

which consists in treating an alcoholic solution of the proline traction 
whi ficshly precipitated, dried and powdered copper hydroxide. Tho 
ropFer- salt of the proline passes into solution. S. B. g. 


Colloidal Properties of Haemoglobin. Filii-co Bottazzi (Mli 
L AccaJ. Unct t, 1913, [v] 22, a, Hl-H4).-By dialysis of the 
■ihhml/ ? f tlood lor four or ft y e months, a pure product is 

tircl ' i ’ 7 w 18 c'vadually precipitated io the dialyser in very 
uneiy-divided form. It consists chiefly of methmmoglobin (95%). 
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It is almost insoluble in water and in neutral salts but dissolves on 
addition of a trace of alkali, yielding a colloidal solution m which the 
colloid is electronegative. The product also dissolves in presence of % 
trace of acid, and the colloid in solution is then electropositive. 

R. V. s. 

The Combinations of Haemoglobin with Oxygen and Carbon 
Monoxide. I. Archibald V. Hilt. ( Biochem ■ J., 1913, 7,471-4*0; 

Tl, e oxygen and carbon monoxide dissociation curves of hseinoglobin 

differ according as salts and carbon dioxide are present or not. This 
has been explained on the theory that the simple molecules of 
hiemoglobin are aggregated into clusters. This explains all the facts 
provided two assumptions are made: (1) that the half-saturated 
molecules Hb,0 2 and Hb 2 CO are unstable and change into either 
Hb„ or Hh A) 2 Hb 2 (CO) 2 or Hb 2 -C0-0 2 ; (2) that the half-saturatel 
mokoules combine much more readily with carbon monoxide than with 
oxygen The first assumption can be explained as due to the fact that 
Tib! isHblHb, whilst Hb 2 0 2 is:Hb-Hb:0 2 with two unsaturated bonds 
which tend to combine at once with 0 2 to form O 2 .Hb-Hb.0j. If these 
assumptions are justified, the deduction may be made that since carbon 
monoxide combines much more readily with ,Hb 2 0 2 than with lib , 
hemoglobin will take up more carbon monoxide at a given tension if 
a little oxygen is present than if it is completely absent. \T . U. H. 

The Combinations of Hemoglobin with Oxygen and . Carbon 
Monoxide. II. Josf.pii Bakcroft (Biochem. J ., 1913, 7, 481— IJll. 
—The available data for the dissociation curves of blood agree very 
closely with the theoretical curves deduced iron, the following 
physical conceptions: (1) That the reaction is reversible: 

1 Hb„ + »0 2 — Hh,,0 2 „; 

(2) that n is the average number of molecules aggregated together, it, 
value depending on the nature and concentration of the electrolyte, in 
solution (3) that acids change the equilibrium constant of -he 
reaction without altering the degree of aggregation (4 that 
action does not involve the breakdown and reformation of t 
aggregates; and (5) that unsaturated oxides are unstable and has 
up into haemoglobin and saturated oxides An entirely smnlar col 
ception of carboxyhiemoglobin is supported by the available data ; 
far as the curves deduced from Hills formula, y/100 - Lx ' ‘ ' 

can be distinguished from those held by Haldane 5 

complex formula, the experimental evidence favours the fora i e^ ^ 

Action of Aikyloxides on Hcemin and “d 

Conversion of Haemin into “ e8oh! f™ n ' g8 n " Compare 
Heinrich Hose (Zeitsch. physiol. C hem., HU, » > hydroxide '•» 
this vol.j i, 1006). By the action cither of cr Stu,„e iron 

methyl alcohol or of potassium ethox.de on hsn.ro, the ° , if 

salt of mesoporphyrin, for which the name ‘,8 

obtained. This transformation proves the pre.ence P 



ORGANIC CHEMISTRY. 


i. 1251 


kj in lj£emin. Hsematoporphyrin likewise yields mesoporphyrin on 
ni • tmenr. with alkyloxides, but the quantity is small. 
tr ^ n r e hieing haeraatoporphyrin solutions with sodium amalgam until 
, v became colourless, crystalline hagmatoporphyrinogen could not be 
-t ohte-i but the solution of the leuco-base was used for physiological 
Aliments. F° r tw0 days a ^ ter injection into rabbits it had no 
0(1 the third day it had a sensibilising action indicating conver- 
ion into an active porphyrin. The physiological bearing of the 
’^activity of the leuco-base is discussed. E. F. A. 

Blood Pigments. I. Degradation of H^emins to the Por- 
hvrins. Riwiard Willstatter and Max Fischer (Zaitsch. physiol, 
ili'tin. 11)13, 87, 423—498). — I. Constitution oj Ifaemin. — There is a 
fl tnn resemblance between tbe porphyrins derived from hcemin and 
from chlorophyll ; hfematoporphyrin and mesoporphyrin, for example, 
having many points of similarity with phyllo-, pyrro , rodo-, eiythro- 
rubi-potphyrins. On far reaching degradation of both classes of 
j orphvrins by oxidation or reduction, similar simple pyrrole derivatives 
are obtained. 

When hieinin and luematoporphyrin are heated with potassium 
hvdroxide in methyl alcohol in presence of much pyridine, they arc 
converted cleanly into crystalline porphyrins. Huematoporphyrin 
vjgjjs a product haemoporphyrin with four oxygen atoms ; hieuiin gives 
the complex iron compound of mesoporphyrin. Brief heating of the 
magnesium derivative of htemoporphyrin with sodadime eliminates the 
carboxyl groups and yields a substance identical with aetioporphyrin, 
C 3 iH 3 i^’ from chlorophyll in composition, properties, spectrum and 
bade character. Accordingly, kseinoporphyrin has the composition 
C ..H 8 ,0 4 X o which assigns the formula C 33 U 32 0 4 N 4 FoCi to hiemin 

instead of that usually adopted 
with 34 atoms of carbon. 
The new formula is in agree- 
ment with the analyses of 
hiemin derivatives and also 
with tho older analyses of 
Kiiftcr (A., 1904, i, 357). 

The basic skeleton of aetio- 
pot phyrin is composed of four 
pyrrole nuclei so united that 
eight hydrogen atoms are spared as com pared with simple junction of 
the nuclei. The formnlce proposed by Kiister, Piloty and H. Fischer 
are replaced by the above representation of aetioporphyrin. 

btiophyllin, C 31 H 34 N 4 Mg, contains magnesium, presumably attached 
to all four nitrogen atoms, it is assumed that a vinyl residue is united 
C — q with one of the pyrroio nuclei to a c*>/cfobutene ring. 
/ The position of this ring and of tbe substituting methyl 

■ -OC groups is uncertain. 

(M Q it is considered that haemin contains a bridged ring, 

such as is known in several alkaloids, in two of the 
pyirole uuciei, and it is represented as follows : 


Ole* CH n .. 

ii 

CKi—Cr 


CHiCR 

i i 

_ S ' — (J 

*<C-ik 


i;k 

I’Me’CMc 


>NH 


NH<' ; ? Et 
NJMeX’Me 
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j ch:ch — N n(-ch:ch 

«£_— -6 \ c— -CU 

V.T / 

Cr>JI-ClI.,-CII s -C===^G F N /G— C-CH 2 'CH,-co h 

CMelCMX C | * xLUe'.CMe 


When htemin is converted into hasmatoporphyrio, the two biij,. 0 j 
rings are broken, becom'ng fP'C -... and one vinyl residue 

only becomes coupled with a carbon atom of the, pyrrole nucleus. |„ 
mesoporphyrin the vinyl group CH.CH is saturated, although analysis 
does not allow the number of hydrogen atoms iu this compound to be 
settled definitely. This conception is in harmony with the observed 
unsymmetric way in which the tannin molecule alters on degradation, 

If, Intermediate products in the formation of haematoporph/ 
Aqueous hydrogen bromide saturated at 0° converts haunin into the 
dihydrobromide, C 3 jH sl 0 4 N 4 FeBr 3 , which crystallises similarly t„ 
hremin in large, obliquely-cut prisms of blackish-blue lustre, and 
forming a dark blue powder. The solution in concentrated sulphuric 
acid is a bluish-red. 

Hydrogen bromide and acetic acid acting on lnemin yield a tnbfm 
bromide, C 39 H,.0 4 N 4 FeBr 4 . This forms a brownish-red powder. 

When either is added directly the bsemin has dissolved in the 
hydrogen bromide-acetic acid mixture ; the salt, C 83 H S( .0 4 N 4 Br ; ,,2HBr,is 
obtained in bright red flakes: it is hygroscopic. 

When sodium acetate is added to the solution in acetic acid and 
ether the colour changes from green to brownish-red, and finally the 
monoacetate, C 33 H 3l! 0 4 N 4 Br-0Ac, is obtained as a brownish-mi 
powder. 

By the action of liquid anhydrous hydrogen bromide on luemin tbs 
iron is eliminated, and a bromide, C 33 II 39 0 4 N 4 Br 5 , obtained in lustrous, 
violet-red or red, crystalline leaflets. 

Liquid hydrogen chloride allowed to act on b.-emin for a few minutes 
only gives rise to a compound, C 83 H s6 0 4 N 4 FeCI 5 , which forms a 
hygroscopic, lustrous, violet residue. Methyl alcohol converts it into 
a dimethyl ester, crystallising in lustrous, brown, rhombic platelets; it 
is less basic than any known methyl derivative of hrematoporphu-m. 

By the action of methyl alcohol on the pentabroinide a dimethyl ttttr 
dimethyl ester was obtained, which crystallised in large, lustrous, doute 

pyramids, m. p, 163°. , , , ... 

Haernin dissolves in liquid hydrogen chloride rn sealed tubes with 
bluish-red coloration. Tho product could not be P r °P 6 ^? P un ‘ 
INIetbyl alcohol converted it into a tetramethyl compound i difterrng 
that above. It crystallises in long, thin, brown, matted needles, m. p 

Iff, Porphyrins with more than jour oxygen atoms.-- A convenient 
method of obtaining hmmin from centrifugalised blood is descri e . 
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Htmatoporplyin. C 33 H ss O s N 4 , previously only known 
4 1 0llS condition, crystallises in lustrous, violet ounded 
al ?°-h are reddish-brown by transmitted light. The hydrochloride 
" n ^ a ]j- <es jn needles which are olive-green under the microscope, but 
‘ a m \ powder. A dimethyl ester forms a lustrous, dark red, crys- 
1 * tnn A second ester formed on heating with weaker 


ullipe crust, A , SM 

.^ c j t j is an intense rod powder, 


m. p. 121°. 


Tu e crystalline tetramethyl derivative (Kiister and Deihle, this vol., 

• 1001) has the molecular weight about 600, agreeing with the formula 
/’.H 0,H 4 . 

d'imthyUther, C sl H 34 N 4 (OMe) 2 (CO,H) 2 , crystallises in very tine, 
brownie-red, lustrous, prismatic plates, obliquely-cut and often 
()l , m i n , r twins resembling a swallow’s tail. It sinters on heating, 
jj, n. above 270°. 

Xhe monoacetate, 0Ac , C 31 H 84 N 4 (UH)(C0 2 H) 2> is a bluish-violet 


powder. 

Bv the action of liquid hydrogen chloride on hie min and hydrolysis 
„t ttio intermediate product, C 33 H 37 O 4 N 4 CI 0 , with acids, haemino- 
,)orfym is formed, having the composition (C' 33 H 37 0 5 =K 4 ). 2 . When 
halved in a vacuum at 105° no water is eliminated as is the case with 
imnaloporphyrin. It forms a heavy, dark violet powder consisting of 
metallic, rectangular platelets with rounded corners. The trihydro- 
chloride forms bright red needles. The methyl ester is an intense red 
powder. Solution in saturated hydrogen bromide and dilution with 
water converts hieminoporphyrin into hsematoporphyrin. 

Another compound, hacmidoporphyrin, is obtained from hmmin 
livdrochloride on treatment with sodium acetate in warm acetone 
solution. It crystallises in very large prisms with a brownish- violet 
lustre, and behaves as an hydroxy acid. 

All these compounds are differentiated by their basic properties as 
determined by their distribution between hydrochloric acid and ether 
Compare WiUstiitter and Mieg, A., 1907, i, 69). 

IV. Porphyrins with Jour oxygen atoms. — Hremopoi phyrin is shown 
to have the formula C 33 K 36 0 4 N 4 . It is more strongly basic than the 
isomeric porphyrins obtained from chlorophyll. The dimethyl ester 
crystallises in obliquely-cut prisms with a number of twin forms. 

On heating hseinin with potassium hydroxide in methyl alcohol and 
pyridine, the compound, C S3 H 32 0 5 N 4 b’eK 3 , is obtained in long, trans- 
parent, red prisms. Mesohsemin is obtained from this in lustrous 
prisms or thin, yellowish-brown plates. The dimethyl ester, 
0 33 H 32 N 4 (C0 2 Me) 2 ; FeCl, 
forms brown needles of metallic lustre. 

Aetioporphyrin from bjemoporphyrin crystallises in small, reddish- 
brown prisms with oblique faces, m. p. 265° (decomp.). Despite minor 
differences, it is shown to be identical with the product derived from 
chlorophyll. E. F. A. 


The Saturated Fatty Acid of Kephalin. Jakob Parnas 
(oLochem. Zeitsch., 1913,56, 17 — 20). — The only fatty acid obtained by 
the hydrolysis of kephalin with barium hydroxide was stearic acid. 
b<ue is no evidence of the existence of a “ palmitylkephalin 
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ill addition to the “ stearylkephalin ” as lias been assumed by olilet 
authors. 8. 3. 


The Nitrogenous Constituent of Kephalin. Moxtagu H. 
Rknalt. ( Biochem . Zeitsch., 1913, 55, 296 300). An improved proee;. 
for the preparation of kephalin from ox and sheep brain is described. Th* 
disintegrated brain is treated with acetone, then with alcohol, and then 
with light petroleum. The crude kephalin from the latter extract is p te . 
cipitated by alcohol, and is purified by precipitating from its solution 
in ether by alcohol, and from its solution in water by hydrochloric 1 
acid. Like the human brain, the brains of ox and sheep contain the 
nitrogen in the form of a primary base, and in ox braiu tho presence 
of aminoethyl alcohol could he detected. 8. B, id, 

Phosphatides, particularly those in Egg-Yolk. J ui.n;s Km. tt 
( Zeitsch . physiol. Ghem., 1913, 87, 233—254). The products of 
hydrolysis of that portion of the phosphatides of egg-lecithiu which 
is not precipitated by cadmium chloride cousist of aminoethyl alcohol 
(compare Trier, A., 1912, i, 233) in addition to choline. 

' The phosphatide soluble in alcohol after complete extraction of 
eg»-yolk with ether is a monaminomonophosphatidc. 

Comparison of the organic portion of cadmium chloride compounds 
with the original phosphatides shows a diminution in the amount of 
carbon, hydrogen and oxygen. Some elimination of fatty acid 
molecules has perhaps taken place. L. F- A. 


Plastein Formation. II. V. Glagolev ( Biochem . Zeitsch, ISIS, 

5 g 195 208). The grade of formation of more complex products, as 

measured by the Sorensen formaldehyde titration method, from 
dialysed hydrolysis products of proteins by dialysed ferments is not 
smaller than in the case of peptones containing the salt content of 
ordinary undialysed fermentation mixtures. The addition of salts, 
however, especially of sodium chloride, facilitates the formation ol 
precipitates during plastein formation. The addition of sodium 
chloride up to 1*84%, and of calcium chloride up to 0’6> exert no 
influence on the number of free, amino-groups which disappear fas 
measured by Sorensen’s method) during plastein formation ; in fact, 
there is no definite relationship between the amount of precipitate 
formed during plastein formation and the amount of apparent synt », 
as measured by the diminution of free amino-group=. Plastein forma- 
tion can also take place in absence of added hydrochloric acid m t 
presence of dihydrogen potassium phosphate. 

Action of Nuclease. P. he la Blanciiauuilke (Zeitsch plyU 
Chen., 1913, 87, 291—309). The gradual liquefaction ol rf 
u-thymus-micleate is conveniently followed by im , lte j T 

In this way nuclease may be identified, and its activity . Pi • 

determined. Nuclease has been proved to be pre^t 
thymus, pancreas, and in the seeds of the soya bean \ y 
The amount is largest in the pancreas. Nuclease is so ^ ^ tecle J 
It has a smaller affinity for colloids than trypsin, am • . 
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,- |OI(! trvptic digestion by treatment with colloids or animal charcoal. 
Vts-t-nuci™ acid, although differing in composition from thymus- 
J.ucleic w ' iJ i is hydrolysed by the nuclease of the thymus and the liver. 
Vua-reas extract and the pancreatic secretion behave differently iq 

composing nucleic acid. The liquefying and hydrolysing activities 
4 i.udease are not parallel, from which it is inferred that two separate 
,. M viues exist, or that the same enzyme contains two different, active 
groups. E. F. A. 

Studies on Amylases. V. Experiments on the Purification 
of the Amylase of Malt. Henry C. Sherman and M. D. Schles- 
iscru (/. Amer. Chem. Soc. , 1913, 35, 1617 — 1623. Compare A., 1912, 
i. 615 .— By extracting ground malt with two and a-balf times its 
weight of water, dilute alcohol, or very dilute acid phosphate solution 
at as low a temperature as possible, with subsequent dialysis followed 
bv fractional precipitation by alcohol or acetone, products have been 
obtained of diastasic power of 1800—2200 (Lintner’s scale). The pre- 
parations resemble pancreatic amylase in appearance, but are less readily 
-oluWe iu water ; their solutions coagulate at 80°, giving large flocks. 

Li. F. T. 


The Action of Maltaao on Starch. Zenon Wiekciiowski 
( ISiochm . Ztitich., 1913, 56, 209—219). — The saccharification of starch 
i.y the maltase of maize yields, in every stage, dextrose and soluble 
starch as the sole products of hydrolysis. The, small amounts of 
ten-ins, which yield a violet or red colour with iodine, owe their 
existence only to the presence of diastase. Maize diastase causes 
scission of all three kinds of carbonyl bonds in the starch with equal 
intensity, so that no dextrins are formed as intermediate products. 
.Maize diastase appears, therefore, to be an ideal enzyme for the 
complete saccharification of starch. S. B. S. 


Enzymes. Asymmetric Syntheses through the Action of 
Hy droxynitrilases. I. Vernon K. Krieble (J. Amr. Own. Hoc., 
Iblo, 35, 1643—1047) — The result obtained earlier by the author 
(A., 1912, i, 482) that a certain sample of emulsin when acting on 
amygdahn gave a residue of 2 -mandelonitrile, whilst its action od a 
mixture of benzaldehyde and hydrocyanic acid effected the formation 
ot tt-mandelonitrile can be attributed to the occurrence of varvin^ 
quantities of two hydroxynitrilases in emulsin, one correlated 
"Till the d- and the other with tho 2-nitrile. 

rime two enzymes might bo expected separately in plants which 
ri-ntam prunasin or amygdalin, and sambunigrin wliii h are glucusides 
I tm-cd 1 -om the d- and 2-nitrile respectively. An enzyme activating 
ie Com Iiuatiou ot benzaldehyde and hydrocyanic acid to d-mandelo 
' ' ,etuall y follDd in 'he leaves and bark of Prunm serolma, 

t,ie eaves of the poach tree; the product obtained under its 
w f “ ot the P»™ d-isomeride, but the small quantity of 
l ” 0 , ue I 11 esent may have been due to the spontaneous com- 
", ° tl,e constituents. The amount of racemic product given by 

to I he f 6 be e5tpIalDed m tbis wa T, atld probably to be ascribed 

0 ,lle “Mwurrent action of two enzymes. 
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The leaf extract of the common elder, which contains samh Um „ ! . i5 
did not give rise to the formation of any optically active eompounj 
from benzaldehyde and hydrocyanic acid; whether this is t:1 ^ 
explained hy the presence of two enzymes concurrently producioo,' 
and Msomerides has 3till to be decided. 1). p q 

The Influence of Acids and Alkalis on the Diastitic 
Ferment during the Stages of Regeneration M. J. Gkambsiizi;, 
(Biochtsm. Zeitech,, 11113, 56, 78 — 81). It has been shown by 
author that the properties of the diastatic ferment, which have been 
lost by heating, can, under certain circumstances, be regenerated on 
keeping. It is now shown that the regenerative procesr is inhibited 
by acid, but accelerated by alkalis in certain low concentrations. Tin" 
is in direct contrast to the action of acids and alkalis on the extracted 
ferment, of which the former class of substances function as activator; 
and the latter as inhibitors. 8. B. S, 


Preparation of Soluble, Stable Derivatives of 3:3-Di. 

amino 4 : 4'.dihydroxyarsenobenzene. Anton Deriso f D.U..p 

2G 1542). —It is found that 3 : 3-diamino-4 : 4' dihydroxyarsenobenttce 
hydrochloride combines with albumin acids to furnish compound; which 
are soluble in water or alkalis, and are of therapeutic value. I'ho [ire 
paration of the following compounds is described with (1) sodium 
nuclcinate ; (2) sodium caseinate ; (3) sodium protalbioate ; pi) sodium, 
lysalbiuate, and (5) from a mixture of sodium prolalbinate and 
lysalbinate ; the dry substances are yellow, amorphous masses, the 
alkali salts greenish-grey lamella;. F. M. 0. M. 


Preparation of Nuolear-substituted Mercury Derivatives 
of Aryloxy fatty Acids and their Salts. Farbenfabrikex voen. 
Fuiedu. Ba visit & Co. (D.K.-P. 261229 ). — ilercurUhymolacelk «*■ 
hydride (annexed formula), a sand-like powder, i- 
obtained when mercuric acetate and thyinoUceue 
A acid are hoated together in aqueous-alcoholic 

j S ^7?>CO solution at 70“. 

•v /V’bfi 2 a -Guaiacolpropionu: acid, m. p. 55', is prepared 

Pi-j by the action of sodium guaiacol on a-bromo- 

propionic acid ; on heating with mercuric acetate it 
gives rise to tnercuri-a-guaiacolpropionic acid. These compounds arc 
of therapeutic value, and others having the general formula 
CO.H-RjO-R-Hg-OH, 

where It is phenyl, naphthyl or their substituted derivatives, ana 
Rj alkyl or substituted alkyl groups, are also discussed. (i y 


Preparation of Soluble Silver Salts of Mercury P e ^' ,a ^ c 
of Hydrocarbons. Faksenfabriken vorm. FamDE. Ba , 

(D.R.-P. 261875).— When the insoluble silver salts of the » j 
mercury derivatives of hydrocarbons are treated wit e 
of amphoteric or faintly acidic substances they furms 
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} an q the following have been prepared : from hydroxy- 
, ... , ,„;u, .....l;,.... ... i r„ " 


jtli'vinoxyl acetate with sodium diethylbarbiturate and from 
ll,e,CUI . : .ATvinercuribenzoate with sodium succinimide. 

»i |vi ‘ r J F. M. G. M. 


Physiological Chemistry. 


Physiological Observations following Descent from Pike’s 
P ai to Colorado Springs. Edward C. Schneider (diner/. Physiol., 

I] i 32. 295 308). — The return of the blood to a normal state 

,(,.. sr ei,t from a great altitude is very slow. Details regarding 
! ii.'iTi'ntave of hamioglobin, red corpuscles, blood volume, pulse 
alveolar carbon dioxide pressure, etc., are given. The 
."..iraiorv capacity is not, greater in men who live high up than 
ui similar physique at sea level. W. D. If. 

a’he Respiration of Pulverised Insects. Fred. Battelli and 
Mlir.) Lina Stern (Hiochem. Zeitsch., 1913, 56, 35 — 49). — Pulverised 
imcrts exhibit a high respiratory exchange, which in certain cases 
j, | gree at 40° as that of the living animals, but in others (flies, 
hi worm moths) markedly smaller. The respiratory exchange 
ii muses with rising temperature up to 30°, and remains from this 
I constant until about 55°. A slight alkalinity increases in 
s me rases the respiratory exchange, but higher alkalinities exert an 
iimiliitorv action, notably on the carbon dioxide production. In 
Sliil media both the oxygen consumption and carbon dioxide pro- 
duel ion arc diminished. The gas-exchange takes place both in 
livpn- anil iso-tonic solutions, and is not affected by addition of 
dm ilium hydrogen phosphate. It is not much larger in an 
itm-phcre of oxygen than ill one of air, and is not influenced by 
(in 1 addition of mammalian blood or of pnein. The addition of 
tivptin only depresses the respiratory exchange to a small extent. 
T alcohol and acetone preparations of pulverised insects also 
exhibit a distinctly high respiratory exchange. Attention is called 
tv the authors to the differences between the respiratory exchanges 
<a pulverised insects and of mammalian tissue ; the former are to 
lie ascribed to the presence of oxydases of unknown character. 

S. B. S. 

The Intensity of the Respiratory Exchanges of Insects. 
Fukd. Hatteli.i and Lina Stern (Biochem. Zeitsch., 1913. 56, 50—58). 
- Tim oxygen consumption, carbon dioxide production, and 
respiratory quotients of cockroaches, silk worms, and of flies in 
various stages of development are tabulated. There is an increased 
respiratory exchange with increasing temperatures. This is also 
pester in tl ie fully developed insects than in the larvae, and the 
■ l Utr are more active than the chrysalis. S. B. S. 

VOI.. civ, i. ’ 4 p 
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The Cholesterol and Cholesterol Ester Content of 
Blood of Various Animals. Felix Kabders (Riochtm. / w ' 
1913, 55, 96 — 100). — A series of analytical results obtained V, v t ; 
Windaus digitonin method ’s tabulated. The cholesterol'.,' 
cholesterol esters were estimated both in the serum and corpus”-' 

S. E. s'"' 

Lactic Acid in Blood. Walter Griesrach and s lKr]( 
Orpenueimeb ( Hwchem . ZCtech., 1913, 55, 323 — 334). — The f ,.r., 
of lactic acid from various substances by the action oi 1,’, 
corpuscles was investigated. Dextrose, lmvulose, mannose. ■ 
galactose were found to be capable of forming this acid, where;, 
arabinose and glucoheptose were not. Inositol was in the major:- , 
of cases found to be inactive, but ill two cases a slight increase ■ 
lactic acid was found. Alanine was indifferent, and glycerol v. . 
also generally indifferent, although in one ease it gave rise t, 
considerable amount of acid. It appears as if the same tissue in- 
different individuals of the same species shows an inooust,:.: 
behaviour as regards the formation of lactic add from tire r;-,v- 
substance. S. B. S 


Method for Extraction of Amino-acids from Different 
Constituents of the Blood. A. Costantino (Biochen. du/v' 
1913, 55, 419 —424). — One hundred c.e. of the blood or serum 
mixerl with 500 c.c. of 2", mercuric chloride solution wiuaiuig 
0'8% hydrochloric acid. The proteins are thereby precipitate : 
All aliquot part of the filtrate, obtained after centrifugalisutioii. ;■ 
evaporated in vacuum after addition of magnesium oxide (in org 
to separate ammonia) to a small bulk, in which the formal::: 
tit-ration process is carried out-. This is done after addition oi soil; 
barium chloride, and hydroxide, filtering off the precipitate, an! 
neutralising the filtrate to azolitmiu. Where very small anion:::; 
of amino-acids are present, a certain known amount is added befr.ro 
these manipulations, so that larger amounts of alkali are require 
for titration. S. B. S, 


The Normal Sugar Content of the Blood of Rabbits and 
Dogs. Adolf Lof.wy and Siegfried Rosenberg (lliochtm. ZtirA. 
1913, 56, 114 — 116). — The statement has often been made that 
the sugar in the blood of rabbits occurs abnormally as a result - 
the treatment of tire animals (binding, exposing the arteries, e,c. 
The authors now show that a similar phenomenon can lie observe: 
in dogs. It was noticed, furthermore, that the blood remove- 
under conditions of local anaesthesia (novocaine) contained fe* 
sugar than that removed from the same animals without anue? .n;-;- 
and that pain probably lias some influence on the abnorma ' m 
sugar content in the blood of animals. 


Blood Glycolysis : its Extent and Significance 

, •» r , i i- mi Tj'-xria-fcvnrA 


Carbo- 


JJ1UVJU. VJ ljf oio . ADD ~ -e>— <i Snrre 

hydrate Metabolism. The Supposed Existence o _ 
virtuel” in Freshly Drawn Blood. JohnJ. R- - L \ ACL ^, L tte j 
A. M. Wedd] (. J . Biol. Cher,., 1913, 15, 497-5 T 4 ).— Unciotei 
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ii ami rlefibrinated blood liave the same glycolytic power, 
.H.tissium oxalate has a depressing artion. The rate of 
/nvi>lv--is varies greatly, but in the mean about half the sugar 
’hippe.irs, in two and a-half hours at 40°. This is a function of 
iVe corpuscles. If much dextrose is added to the blood, the process 
,, iV be depressed. The rate is the same in diabetic blood. The 
"e-i ruction of sugar in the blood in the intact animal is an almost 
, C -lihble fraction of the total glycolysis. W. D. II. 

permeability of Blood Corpuscles for Amino acids. A, 
(\*i A ytiX0 {Biochtvi. Zeitseh., 1913, 55, 411 — 418). — Tty suspending 
,!ood corpuscles in serum in which an excess of amino-acid had 
dissolved, and estimating the nitrogenous substances titratable 
,, ,] ie presence of formalin, it was found that these diminished in 
': i( , serum and increased in the corpuscles. From this it follows 
hat the latter are permeable to amino-acids, but, as experiment 
howed, only up to a certain limit. This corresponded nearly with 
he amount of amino-acids in the corpuscles of a dog at (he time of 
iijestiun of food, that is, 45 mg. nitrogen per litre of corpuscles, 
file amount reached did not differ greatly whether asparagine, the 
,1,1 hvdrnlvsis products of caseinogcn, or glycine was added to the 
.rum.' ' ' 8. B. S. 

The Amino-acid Nitrogen, which can be Estimated by the 
formalin Method, in the Blood Corpuscles and Serum of 
fasting and Fed Animals. A. Costanti.no (Iiiocliem. Zeitseh., 
Hit, 55, 402 — 117). — The author, by various methods described 
u sumo detail, is able to confirm the presence of amino-acids in 
iie blood. The amount in fasting animals is less than that in fed 
ninials, although there is no difference in the amounts in the 
ernm in animals at different stages of nutrition. From this it 
allows that the excess of amino-acids in the blood of fed animals 
ver that in blood of fasting animals is present in the corpuscles, 
rich must, consequently be permeable to these acids. The content 
i both scrum and corpuscles in amino-acids is the same in all parts 
l the circulation, and this fart negatives the supposition of the 
i-aminisation of the digestion products in the intestinal wall, 
-yinph contains only a small amount of nitrogen titratable in the 
reseuce of formalin. S. B. S. 

The Influence of Lipoids on the Coagulation of Blood. 
KiEMicii Rumiu? (lliochem. Zeitseh., 1913, 55, 101— 115),— Lipoid 
"mlsirms (prepared from ox-brain) hasten the coagulation of 
u plasma, but only to a slight extent, which is quantitatively 
U- below the action of tissue extracts. There is no species 
".n.uily in tliis action. Plasma which has been deprived of its 
h '1 I)”!'! petroleum will only coagulate after addition of 
irn, a This fact, does not prove, however, that tlirombokinase is 
11 1’ 01 ! 1 1 ■ ( ' statement of Bordet and Deiange, that lipoids, like 
x ue juices, cause the development of large quantities of thrombin 

Gum, appears to be incorrect, as the acceleration of clotting 

4f> 2 
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caused by the former is insignificant compared witli tlmt 
1,'y the latter (30: COO). Peptone and hirudin bloods can I* 
to clot by tissue extracts, but not by lipoids. Hie lipoids, 
do not appear to be the actual active agents, although U llrV 
play some part in the clotting process. It seems therefore a<lv la |,y 
to retain the term tbrombokina.se for the active substance of m,., 

S ft v 

juices. • J>< 

The Nature of Thrombin and Anti-thrombin. Ueiitk 411 j 
Colungwoou and M. T. MacMahon (J. Hymt. 1913 47 4U 5il . 

_ Thrombin is destroyed by heat goO 60 ), by acid, alkali, au-i 
trypsin After destruction of Gamgee s thrombin, throuilokiiuu- 
is still present; this preparation also contains fibrinogen. Air 
thrombin is destroyed by beat (60-65°) and by acid 1, will M , 
only in an alkaline medium; neutralisation inhibits, but doe# 
destroy it The rate of action of antithronibm varies directlv 
temperature in contrast with thrombin. _ It is suggested' ii,, 
thrombin is a protein, that, antitlirombin is a proteolytic num. 
and that fibrin is a combination of thrombin and fibrinogen. 

The Properties of Babbit’s Serum after Treatment of the 
Animals with Emulsin. Koiisui Oiita (. Bioehem . Zeiuh., 1013, 
54 430—438).- When rabbits have been immunised liv sever,.; 

lections of emulsin, their serum exerts a greater inhibitory setk 
oil the action of the ferment than the serum ol normal aim,.. 
This difference of action is, however, only marked when the sera, 
is present in sufficient quantities. If rf-galactose and <l«t«* m 
incubated together in the presence of immune scrim,, there s 
evidence of the formation of a disaccharidc, oi v.lmh ml,. 
quantities of a phenylosazone could be isolated. 

Heemolytic Action of Oyclumin-Cholesterol Mixtures, ton 
H Riesbxfelp and 11. Lum.merziieim (Ze.Usch. phym. thrn, 1 M. 

on 970 290). Oil mixing equivalent quantities oi cyclmin «i-. 

cholesterol” a mixture is obtained in which the lncniolvUc ams 
of cyclamin is only partly suspended. lurther a- ' mou ;■ 
cholesterol lias the effect of lessening the poisonous -M m. - 
therefore inferred that the cyclamin-cl.olesterol f 

sociated in solution. If the haemolytic action of .my ‘ ^ 
cholesterol mixture is regarded as a measure of « ^ 

cyclamin, it is possible, to determine the dissociation - 

of the cvclamin- -cholestcride, provided that die c_a . ■' 
cyclamin and cholesterol in (he mixture is know, to ■ 
for K are obtained by this method »° lo "« “ will 

solution is used, but different values of A ^ of 

different blood solutions, owing probably to 1 llicnlo! vrU- 
serum. The serum lms toe property of loweu ^ ^ varia lj 
activity of cyclamin, but acts quantitative y . R v 

manner. 
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The Hiemolytic Lipoids of the Organs and the Influence on 
h m of Administration of Dextrose. Arno Kirsciie ( Hiuclum . 
y * ' j ] 9 | 3 , 55. 169 — 188). — Various investigators have shown 
' i lie liver contains haemolytic lipoids, which appear to have a 
" ' mhologieal significance in certain diseases, such as perui- 
Tw ui.vinia. The conception is now advanced that in fatty 
V nerat ion of the liver the lipoids are of two-fold origin, namely, 
1, due lo degeneration of the cell material itself, and those due 
, ' drill ration. To the former class only is to lie ascribed the 
‘ , l 0 lviit activity. This hypothesis has been tested in the follow- 
. vhv: In a number of rabbits fatty degeneration was produced 
hvilie "following methods: starvation, phloridzin, acute and chronic 
■'wiiiin'’ with tolylenediamine, maintenance of the animal at high 
iniineraiures, post-mortal autolysis. The lipoids were obtained 
,], r . liver by heating this organ with alcolrol, then extracting 
viher. and precipitating the lecithins from the ethereal extract 
i' lV acetone; after distillation of the ether-acetone mixture the 
red, hie was weighed and used for experiment in methyl-alcoholic 
...hitii.n. The hiemolytic value of this solution was then detcr- 
1; .j llw l. It was found that in all cases, both the quantity of 
r;ict and its haemolytic value were increased in cases of fatty 
'veneration, especially in that produced by autolysis. Now it is 
.•iijinoscd that administration of dextrose inhibits infiltration. A 
vnis of experiments similar to the above was carried out with 
hi. addition. If the action of sugar is correctly interpreted, then 
the lipoids derived from the sugar-fed animals should contain 
r.litively larger amounts of fats derived from the cell degeneration, 
mi-l consequently a higher hncmolvtic value. This was actually 
f.uiud to he the case. Attention is also called to differences in the 
full y-f lope ucra ted livers produced by different methods. S. B. S. 

Digestion and Absorption under Normal and Pathological 

Conditions. Efim S. London (Zritsch. physiol. Chum., 1913, 87. 
513 570). This is a series of short papers on various aspects of 
tii" subject carried out on fistula dogs by London's methods, 
h 05 ,,,/vc lh marks . E. S. London. — Introductory. 

II. lints Absorption Occur m the Stomach ! J. 8. Tschekvnov. 
- Many previous authors have stated that absorption occurs in the 
stomach. In the present experiments finely-divided meat alone or 
mixed with gliadin was given by the mouth, or solution of dextrose 
w sodium chloride by the gastric fistula. The material which left 
tiv stomach contained the same amount of sugar as given, and 
picieiii substances entirely leave the stomach with an accession 
el nitrogen. In no case was there a deficit in the food material 
mtroc need. The proteins were not much broken up in the stomach 
( innde nitrogen - 11 — 18%). 

HT Absorption I’rmluch of Protein. N. A. Dobrovoi.ska.ja. — 
«o n ndiv,] e.c. of a 5% solution of alanine was placed in the 
, l , ni '' '! ve minutes excess of amide nitrogen was found in 

loo.l of the jugular vein. During digestion, the amide 
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nitrogen rises in the portal blood; the rise in the general 1.,J, ;I1 ; 
stream is smaller. In no ease did the blood give a biuret, reactir-V 

IV. The Amount of Amide Nitrogen in the Peripheral Hj'.j 
during Digestion. A. D. Volkov. — In all stages of tlige.tioit tl,. 
jugular blood contains a small excess of amide nitrogen (a] K ^' 

4 mg. per 100 c.c. of serum). 

V. The Influence of Surgical Changes in the Stomach on ]jj, 
lion. S. F. Kaplan. — T he pyloric section of the stomach [lavs' ij 
important role in the proper evacuation of the organ. Hydrocl'i!.^,! 
acid stimulates the fundus, and inhibits the pylorus. js 0 din'« 
hydrogen carbonate also stimulates the fundus. Partial extirpation 
of the fundus hastens the emptying of the stomach. Observi" 
tions on the rate of emptying an “hour glass” stomach are a i... 
given. 

VI. Digestion in Intestinal Resections. P. P. Bujvciuxov - 
Resection of tire jejunum makes no difference on the course o 
excretion of the constituents of the chyme through a fistula, I,.,, 
the rate of output is raised. The complete compensation for th~ 
defect does not, however, occur in the. upper section of the diges- 
tion canal ; the ileum takes no special share in the work of com- 
pensation; the main share falls on the large intestine. Opium an i 
ta-nnalbin do not lessen, but increase, the discharge throiicli tLe 
fistula. Similar details arc given in reference to removal of other 
parts of the bowel. 

VII. The Course of Digestion of .1 nomalous Constituents „! ii. 
Gastric Contents. R. S. Krvm.- -Preliminary digestion of the meat- 
powder given does not hasten the emptying of the stomach. Excess 
of hydrochloric acid inhibits it. 

VIII. Digestion of Peptonised Milk. Z. 0. Mitsohnik.— In vitr- . 
peptonised milk is more rapidly digested by gastric, but not k 
pancreatic, juice. In dogs it causes an increase in the flow of bile. 
In weakly children, and certain pathological conditions, its use is 
advised. Further work is in progress. 

IX. The Ph.i/siohgical Importance of the. Omentum. M. R 

Gillels. The experiments confirm the conclusion that the omen- 

tum is of importance, but compensation by the mesentery take 
place. Further work is in progress. 

X. The Digestive Glands in Normal and Defective Hpiritv. 

P. P. BiurciLAXOV. — The injection of an aqueous solution of W itte - 
peptone into the jejunum increases the excretion of bile ; this ;> 
not affected by acidification of the solution with hydrochloric aim. 
but if the solution is made alkaline by sodium hydrogen carbonate 
it stops the bile flow. Neutral or alkaline peptone solution lia> « 
effect on the pancreas, but hydrochloric acid excites a How w 
pancreatic juice. , .. . , r 

XI. Maximal Red net ion of the. Alimentary Tract. • 

Kaplan. — Experiments are recorded which show how (,;l .' 
canal may be reduced without serious harm in dogs. Laige -aino 
of the small intestine, and the whole colon were remove' . an ^ 
dogs were m good condition months afterwards. 
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Absorption of Yeast-Nucleic Acid after Extensive Re- 
tinn of the Small Intestine in Dogs. Juxicm Mayesima 
physiol. Chem., 1913, 87, 418 — 122). — Removal of the greater 
rr of tl«“ 6llia11 intcstiT ! e > n . tlo g s lias no practical effect on tlie 
^V'-Tptinn of yeast-nucleic acid. Whether this is due to the 
' , l : 0 f the intestine, or to the activity of micro-organisms, is 
Snlim. W. D. H. 

The Influence of Chronic Inaufflcient Nutrition on Meta- 
b lism. >'at ,ian Zuntz > S. Mokgulis, and M. Diakov ( Biochem . 
1913, 55, 341 — 354). — A dog was kept over a prolonged 
'(more' than a year) on a diet insufficient for the energy 
: „1 of the organism, during which time the weight sank from 
T19 kilos. The animal then died of inanition. The caloric 
the food administered (rice and meat) was controlled 
die whole time, and repeated measurements of the respira- 
! '.V '"exchanges were made; the nitrogen excreted was also 
i-'i-atedU' estimated. It was found that the energy consumption 
■Jr square metre of surface sank during this period from 931 cal. 
pi kilos, of weight to a minimum of C31 for half that body 
and rose again towards the end of the life of the animal 
. j ] ccjories for a weight of 4‘1 kilos. There was no indication 
a gradual accommodation of the energy consumption to the 
diminished food supply. S. B. S. 

Metabolism during Pregnancy and Lactation. Ludwig 

Lueses illinrhnn. ZeiUch ., 1013, 55, 124 — 133). — The gaseous meta- 
Im’isiii of a tracheotomised dog during pregnancy and lactation was 
r irriod out by a method, described in some detail, based on the 
Rcgnault-Reiset principle. The results indicate that there is a 
large increase in the metabolism during the later stages of preg- 
nancy. During lactation, on the other hand, the increase in the 
■ 1 'ii-iaW.ifin is relatively small. S. B. S. 


The Carbohydrate Metabolism of the Isolated Heart-Lung 

Preparation. S. W Patterson and Ernest H. Starling (./. Physiol., 
1313. 47. 137 -148). — Starling and Knowlton stated that the 
drd.uitie heart, is unable to utilise sugar as well as the normal 
heart. Further more accurate work has shown that this is not the 
The main purport of the present paper is to withdraw the 
i nner conclusions, and explain Maclean and Smedley’s results, 
v uch seemed lo confirm it; the glycogen of the heart muscle is a 
v.imng and disturbing factor, which may account for certain 
niscrepancics. The view that the primary factor in diabetes is an 
(U'-encT oi the power of the tissues to consume sugar is abandoned. 

W. D. H. 

The Piate of Resorption of Proteins and their Degradation 
roduets from the Small Intestine. Hermann Messerli 
i ‘lochetn. Zeilsch., 1913, 54, 446 — 473). — The experiments were 
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carried out on a dog with a Thiry-Vella fistula. The var ; (i]] , 
products under investigation were introduced into the fhnda, s „, 
removed after a definite interval by a method describe, 1 l„- £ 
author. The amount of resorption of proteins and dogr;,(kii,’ 5 
products was determined by estimations of nitrogen. All exi . 
ments were carried out 011 the same animal, l’hc amoiinp , - 
genuine proteins taken up in ten minutes may be represents i.j 
the following numbers: Serum, 20; gliadin, 16; cascinogen. if. 
haemoglobin, 8. The less degraded proteins, such as peptones. r,< t 
resorbed more rapidly than the products of complete acid | lV( ] :c f 
lysis This fact indicates that the proteins are not degraded 'em . 
pletely in the small intestines. During a diet, poor in proteins, t!- 
rosorbability of various proteins progressively diminished, bic 
increased again when the animal reverted to a protein-rich die: 
This phenomenon was observed, however, only in the first oxp..ri 
ments. In later experiments the resorption was less during t i, 
subserjnent period of rich protein diet. This is probably due is 
the fact that after the various treatments to which the animal had 
been subjected, the cells of the intestine had lost their physio, 
logical functions as regards the resorption of nitrogenous produce 
Their capacity for taking up sugar remained, however, unimpaired. 


The Pentoses as a Source of Energy in the Amni-1 
Organism P. ScniROKicn (Hiochmi. Zeitnr.li.., 1913 , 55. 37 h-:ik 

P 1 1C experiments were carried out with /-arabinosc prepared inns 

eherrv-'uvm. It was found that, the addition of this caiboliyfe- 
to a "given basal diet caused very little rise in the respiratory 
quotient and about half of the amount ingested was excreted 
unchanged ill the urine. When dextrose was given ill correspond!!.; 
quantities, a certain increase in the respiratory quotient con’d i - 
ascertained The increased oxygen consumption, which takes plan* 
norm all v after a meal, is slightly diminished by the uddilir.it m 
dextrose to the diet, and largely diminished by arabinose. ^ 


The Biological Significance of Phosphorus for the Growing 
Organism. I. The Influence of Phosphorus on the Growtb 
of Animals and on the Phosphorus and Nitrogen Metabo km 
M. Massi,ov (Riochtm. Ztilsch., 1913, 55. 45— 6-). be 

growth of puppies from three different litters on diets rich 
poor in phosphorus was investigated. As basal diets a u . 
taining rice, albumin and sugar, cow's milk alone, cow s m - 
which the cascinogen was replaced by egg-albumm «lu ^ 
therefore poor in phosphorus content, and mixed diet tj 

milk, and porridge were employed. The animals we > __ 

thrive onlv on the mixed diet. The animal fed on m Jk 1 ° 
than the other animals, but even in tins case 1 nia . . 

inanition. Phosphorus was added in other expenn, 
period on the phosphorus-poor basal diets, in re aaditio'h. oi 
lecithin, glycerophosphate, or inorganic phosphate. 1 \ 
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Ipn caused a temporary improvement of condition, but in this, 

, .11 the other cases in which phosphorus was added, the animals 
? " -uecumbed. The rate of growth when the animals were 
. V . r rcd from a normal to a special diet was not affected imme- 
! ;; v loss of weight- occurred only when they had been a 
u'n time on the abnormal diet. The experiments here recorded 
\ * -how conclusively whether the normal growth is due to 
ihorus in any special form of combination, or to some other 

S. B. S. 


The Biological Significance of Phosphorus for the Growing 
n cranism. II. The Content of Phosphorus and Intracellular 
Ferments in the Various Organs. M. Masslov ( Biochem , Zeitsch ., 

pil'i 56, 174 194). — The author gives the content in inorganic, 

n-.rai'iic and phosphatide phosphorus of the organs of the animals 
} iV ’ \\ xe methods described in the former paper (preceding 
• I strait). The chief loss of the organs during a period of phosphorus 
-Vi r vat ion is in the inorganic phosphorus. The least loss is in the 
organic ** phosphorus (nucleoproteins, etc.). The lipoid plios- 
nimrus is less stable. Heart and brain do not under any con- 
ilitions suffer loss in phosphorus, whereas the liver, intestines, 
irUM'le> bone-marrow, and kidneys lose considerable quantities 
iliu-imr ' phosphorus starvation. When this loss attains certain 
limits? the animals die. The only phosphorus compound which 
i.rmlm-ed, when added to the phosphorus-poor diet, an increase in 
j i i( ' |,hnsphorus-coutent of the organs, was lecithin. As regards 
jjm intracellular ferments, it was found t hat on a mixed milk and 
meat diet, there was a general increase in t he fermentative energy 
0 i the organs, especially of the lipolytic, amylolytic, and diastatic 
enerjrv. The development of the catalytic and nucleolytic energies 
was less marked. Under the influence of phosphorus starvation, 
not. only is there no increase of fermentative energy of the organs, 
lmt- in certain cases there is a distinct diminution. S. B. S. 


The Soft Roes of Fish as Foodstuff for Man. Josef K6nio 
mill J. Grossfeld ( Biochem . Zeitsch ., 1913, 54, 333—350). — The 
soft- roes from herring and carp were submitted to chemical 
elimination by methods described in some detail, and found to 
contain meat bases (xanthine aucl creatinine) and free amino-acids 
in addition to the prolamines, which exist combined with nucleic 
acid. The fatty substances consist to a large extent of lecithin 
f- 11 "- — -0‘7%) and cholesterol (11*2 — 17*U%). S. B. S. 

The Hard Roes of Fish as Foodstuff for Man. Josef Koxig 
aul J. Gkossfeld {Biochem, Zeitsch., 1913, 54, 351 — 394). — The eggs 
oi fish contain a relatively small amount of water as compared with 
hfii s e<rg; they contain also meat bases, amino-acids, together with 
lnithulin, as chief protein (which is insoluble in water), albumin, 
•uid quantities of fat, which vary in the different species. All the 
rues investigated contain xanthine substances and creatinine. 
Xanthine and hypoxanthine were isolated, and the presence of the 
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following amino-acids was proved, viz., taurine, 1-tyrosine - ■ 
glycine. The presence of thymine was also determined ' v; 
proteins contain relatively large quantities of sulphur and i,j 1( ’ 
pliorus. No protamines could be isolated from the iehiljn]' J> 
These substances, on hydrolysis with sulphuric acid, yield 
bases, as Hammarsten and T.evene and Mandel have already show * 
The ichthulins and albumins yield, furthermore, on hvdro!v= 
tyrosine, leucine, arginine, histidine, and small quantities of lvsine 
The ichthulin of carp yields also glutamic acid. The fats coin - 
large quantities of lecithin (up to nearly 60%), and not inconsMsV 
able amounts of cholesterol (3'9 — 14%). The roes which are [joor«- 
in fats contain the largest amounts of lecithin. Caviare and o(l'e r 
roes contain free acids, which increase in amount on putrefaction 
Of the mineral matter, the acid ions are in excess of the basic 
ions, as the sulphur and phosphorus are in organic combination 

S. B, S. ' 

Chemical Differentiation of the Central Nervous System 
III. Chemical Differentiation of the Brain of the Albino Rat 
during Growth. Waldemar Kocn and (Miss) Matuii.de L. K 0 ,. u 
( J . Biol. Chtm., 1913, 15,423—448). — The principal chemical rhnng.s 
which occur in the rat’s brain during growth are: a decrease '"in 
water which begins before medullation sets in; a relative fall in 
protein due to appearance of lipoids. The lipoids which appear 
with medullation are cerebrosides and sulphatides. The j.tios- 
phatides increase before medullation, and occur both in cells and 
sheaths. Organic sulphur compounds diminish relatively with are. 
whilst the colloidal sulphur rises. The increase of colloidal limber, 
which is relatively inactive supporting matter, is one factor in the 
slowing of metabolism which characterises senescence. \V. D. IT. 

The Action of Ions and Lipoids on the Frog’s Heart. 
A. J. Clark (/. Ph/siol., 1913, 47, 66 — 107). — An excised frogs 
heart after perfusion for a few hours passes into a hypodynamic 
state, and is more readily affected by ionic changes in the fluid 
perfused. It is improved by increase in the calcium relative to 
sodium and potassium, and not much improved by increase in 
hydroxyl ions. The hypodynamic state is caused by a loss of 
power to combine with calcium. The hydrogen ion concentration 
must be within narrow limits (10 -fi-7 and 10~ 8 ' 5 ), and a buffer 
must be present to stabilise the concentrations. A slight increase 
of carbon dioxide, amino-acids, glycogen, and sugars to a less extent 
benefit the hypodynamic heart. But, the best of all arc soaps oi the 
high aromatic fatty acids higher than decoic acid; these soaps 
form insoluble calcium compounds, hut other substances wliicii 
form similar compounds injure the heart. Serum (but not 1 % 
serum proteins) is beneficial; the same is true for serum lipnW'. 
lecithin, and saponified serum lipoids. The loss of lipoids is " 
chief cause of the hypodynamic state; and the function of ca cm 1 '- 
is to cause an alteration in the colloidal state of the lipoids 
cell-surface. 
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The Mucin of the Stomach. J. L.opez-Suakbz (Biochem. Zeitsch., 
56, 167 — 176). By extraction of mucin from pig's stomach 
.; iti) 21 potassium hydroxide solution, and addition of acetic acid 
the extract, a product was obtained which contained purine 
pises and also lipoids. By repeated solution in alkali and repre- 
cipitalitin, a substance free from purine bases could be obtained. 
This contained (after extraction with alcohol and ether), 53'8"i 
carbon, 7’29& hydrogen, 16'30% nitrogen, 147% sulphur, and 4‘4o% 
]i!ios|)lionis. Chondroitinsulphuric acid, prepared from tile mucin 
i, v Kendo's method, contained 43'3% carbon, 5 47% hydrogen, 
.V 37 T nitrogen, and 4‘29% sulphur. Tlie former product contains 
less oxygen and sulphur than a true mucin, and in other respects 
Tillers i'rom it widely in chemical composition. The stomach mucin 
nnpears to be a mixture of proteins, in which the chondoprotein 
i; largely replaced by a nucleoprotein. g, B. g. 

Carbon Dioxide Formation in the Liver. Eduard Fkkise 
illiochim. Zeitsch., 1913, 54, 474 — 502). — -An apparatus is described 
for perfusing liver with blood, and for estimating the carbon 
dioxide formed in the process, for which purpose the blood is 
treated with a stream of oxygen, and the mixture of gases is then 
led through a special absorption apparatus containing barium 
hydroxide solution. By the artificial perfusion of livers of rabbits 
or dogs with the blood of calf or ox, 54-74 — 102 '48 mg. of carbon 
dioxide were formed per minute by 1 kilo, of the organ. This 
amount could be increased up to 50% by the addition of various 
I'xi'iicable substances, such as dextrose, pyruvic acid, glyceric acid, 
and lactic acid. The addition to the blood, on the other hand, 
of galactose, glyoxylic acid, glycollie acid, and acetic acid, exerted 
no such influence. g, B. S. 

The Effect of Water Ingestion on the Fatty Changes of the 
Liver in Fasting Rabbits. SI. R. Smirnow (Amer. J. Physiol., 
1313, 32, 309— 31.4).— Fasting causes in rabbits fatty infiltration 
of the liver; if water is given, however, this as a rule does not 
occur, W. D. H. 

Formation of Sugar in the Frog’s Liver. Ivar Bakr 
{Biochem. Zeitsch., 1913, 56, 153 — 157). — A reply to the criticisms of 
Lesser (this vol., i, 931). g. B. S. 

Glyoxalase. III. The Distribution of the Enzyme and its 
Relation to the Pancreas. Hknrv D, Dakix and Harold W. 
IHdlky (J. Biol. Chern.. 1913, 15, 463 — 474). — This enzyme converts 
a-ketonie aldehydes, such as methyl- and plienyl-glyoxals, into 
optically active lactic and maudelic acids. It is probably important 
m carbohydrate metabolism. It is found in all tissues except the 
pincreas, which tissue contains an auti-giyoxalase, that is very 
pouciful, and thermolahile. The inhibiting action is not limited 
to glyoxalase derived from the. same species. It is present in 
pancreatic juice, in commercial pancreatic preparations, and in 
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tlie dry state lasts indefinitely (eight years in one case; ] 
destroyed at 85°, and by digestion with weak hydrochloric ■ ■(' 
Weak alkali is less injurious. The inactivation it produce- ' 
function of the lime of action. Whether it is an enzyme or 
is unsettled. It is not trypsin, lipase, or diastase. The 
caeca of the fish (considered to he homologous with the ] -a sir-re- 
contain no anti-glyoxalase. The blood and tissues of diatom f ! 
and dogs contain less glyoxalase than the normal, but this conolusir 
demands further work. W. 1 ) ]r ' 

Influence of Pancreatic and Duodenal Extracts on the 
Glycosuria and Respiratory Metabolism of Depancreatised 
Dogs. John R. Muklin and B. Kramer (J. Biol. Chem.. l! ]:j 15 
365 — 383). — The effect of injecting pancreatic extract by itself :l)5 ,: 
when mixed with duodenal mucosa extract on the dextrose: n it i- 0 <re., 
ratio in the urine of a depaucreatised dog, was investigated, flii, 
ratio was increased in the day following the injection, inn a , 1 .,, , 
fall followed in the hourly elimination shortly after the injection 
which was followed by a compensatory increase. In one 
when the mixed extracts were injected, there was for a s |,„ rt 
interval a complete disappearance of sugar. A similar effect t-tjul.i 
be produced by making Ringer's solution as alkaline as ,] |f . 
extracts, and a marked diminution of sugar output could also 1 «. 
caused temporarily by injection of 2 % sodium carbonate solution 
The effects of the extracts arc to be explained possibly by tin,, 
alteration of the acidity. It is also possible that pancreatic' 
extracts alter the permeability of the kidneys. The extracts, 
within the time of maximal glycosuria, produced no effect on the 
respiratory quotient, and there is therefore no evidence that they 
increased the. combustibility of sugar in the organism. 8. T5. S. 

Tbe Production and Utilisation of Glycogen in Normal and 
Diabetic Animals. K. W. H. Crltcksiiank (./. Physiol., 1913,47. 
1- 14). — After extirpation of the pancreas, the liver rapidly and 
almost completely loses its glycogen, and becomes loaded with tat. 
Minkowski’s statement that feeding diabetic animals on kevnkse 
produces glycogen-storage was not confirmed. The percentage <« 
glycogen in heart muscle varies, but averages 0'5 ; it is increased 
by copious carbohydrate lood, and lessened by a diet devoid " 
protein and carbohydrate. During great activity, the heart may 
use all its stored glycogen in a few hours. In pancreatic diabetes, 
the cardiac glycogen rises, and may he entirely consumed h 
great activity of the heart occurs, as, for instance, after adrenaline. 
After death, both normal and diabetic hearts contain a glycogeno- 
lytic enzyme, so that- the glycogen rapidly disappears if^ the heart 
is kept warm after the incubation lias ceased. W. - 

Influence of Extirpation of the Pancreaa on the Endo- 
cellular Activity of the Liver Diastase. I. Ekxst .1. 
(ZimcW. Z-iUch.. 1913. 55, 355 -356) -The ext, nation 0 • ■ 
paiicreas from frogs causes changes in the organism in 
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vt< analogous to those produced by eiia betes in t lie human 
1 '| V It was shown that whereas the post-mortem diminution 
liver glycogen in frogs with intact pancreas was 4*2% in 
; ,-t‘ and a- half hours at 22°, that of the depauerealised animals 
U I - 1 V'> ,, The difference is explained, as the result of the author's 
mv-vu’Iis experiments (this vol., i, 1129), by the assumption that 
b 1 mjiihilion of the diffusion of the diastase to the glycogen which 
j u the intact frogs has been removed. The experiments were 
.,n-ied out by the method already described, care being taken to 
' 1 . 1 lie livers as free from damage as possible after removal from 
the body- S - ». S. 

The Physiology of the Glands. XIV. The Function of the 
Spleen as an Organ of Protein Metabolism, and the Com- 
pensatory Processes after Splenectomy. Lkon Asher and Hans 
S riixuEitofcii ( Jiiochem . Zeitsch., 1913, 55, 13 — 44). — Immediately afier 
tin* extirpation of the spleen of a normal rabbit on an iron-rich diet, 
there is an increase in the haemoglobin content, and the number of 
corpuscles in the blood, which may be explained by diminution 
hi hemolysis in the absence of the spleen and possibly an increased 
functioning capacity of the bone-marrow. The withdrawal of a 
siiiiill quantity of blood from the splenectomised animal causes a 
dialler diminution of haemoglobin and of blood corpuscles than 
in ;i normal animal, and in the former case the blood much more 
vapidly attains its normal, or even hypernormal, condition. This 
fiu-i indicates increased functional capacity of the bone-marrow 
when the spleen is absent. A similar difference between the 
>|-k-m-clomised and normal animals was observed when larger 
amounts of blood were withdrawn. A difference was also observed 
when the organism was deprived of oxygen by the administration 
iff hydrocyanic acid administered subcutaneously in the form of 
mi* hi nin/i<i(h(l<tnnn a mar um . In the splenectomised animal the 
treatment resulted again in a smaller diminution of haemoglobin 
and red corpuscles, and the reversion to the normal condition of 
i he blood was also more rapid. The extirpation of the thyroids 
had no specific effect on the haemoglobin formation in splenectomised 
animals, or on the effect of hydrocyanic acid on either the 
.qtlenectomisecl or normal animals. The general conclusion from 
the experiments seems to be that on iron-rich diet the functions of 
the bone-marrow are increased in the absence of the spleen. 

S. B. S. 

The Intra-renal Resorption of Chlorides in Different Con- 
ditions of the Kidney. Raphael Define and Raymond Boui.un 
{Compt. rmd.y 1913, 157, 487 — 490. Compare ibid., 1913, 156, 
— I he resorption of chlorides by the kidneys, on exercising 
a (, mtm -pressure by means of a camila inserted in the uretlier and 


connected to a vessel of water, is reduced to an almost negligible 
quantity if the water is replaced by a solution of quinine sulphate 
(1 in -.Iflj^or by solutions of numerous toxic substances, or by the 
ibe rii water after previous section of the splanchnic nerve. 


W. G. 
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The Iodine Content of Fish Thyroids. Alexander T f\ x 
( JUochem . «/., 1913, 7 , 466 — 470). — Although iodine has been 
in many marine animals, no estimations have hitherto been 
for the thyroids of fishes; the percentage in the thyroids r ' 
ray and dogfish averages 1*16%. The highest figure {.revir . i 
obtained in mammals is 0*7 in the dog. \\ r j, 


The Carbon Dioxide Formation in Surviving p er f 
Muscles. Herbert Elias ( Jiiochem . Zeitsch ., 1913, 55, 153— ikri 
The hinder extremities of dogs were employed, and thev • 
perfused with ox-blood by the apparatus described by Freise A}? 
vol., i, 1267J, whose method of estimating the amount of t 1J> 
dioxide formed, was employed. At rest, the muscles produce u l T'' 
7 mg. of carbon dioxide per kilo, per minute, which quani itv c 
be largely increased by totalisation (up to fifteen tim^ { 'j” 
amount). g p o '* 

Glycolysis by Muscular Tissue. Alfred Groox and M 
Massini (Biochem. Zeitsch., 1913, 55, 189 — 194).— This work \r'! 
undertaken with the object of reinvestigating the statement \j\ 
Cohnheim, that sugar is destroyed by incubation with muscular 
tissue, only in presence of pancreatic substances, as this result ha> 
not been confirmed by subsequent observers. A method is dcsoriUd 
for removal from rabbits of muscular tissue under aseptic au- 
ditions. This was disintegrated by freezing with solid carlion 
dioxide in sterile leather bags and breaking up in the frozen state 
It was found that muscular tissue alone, in the absence of pam.re,;s 
or liver powder, was capable of destroying 85% of the added su<«ir 
within twenty-four hours. Salts appear to be necessary for tin- 
process, and the best results were obtained when the sugar 
incubated with the tissue in Ringer’s fluid in the presence of email 
quantities of sodium hydrogen carbonate. The addition of 
pancreas, liver, or suprarenal tissue did not appear to increase the 
amount of sugar destruction. S. B, S. 


Pigments. A Now Method for the Preparation and a 
Comparison of the Various Hair Pigments. IIlco Fasal 
( Jiiochem . Zeitsch ., 1913, 55. 393 — 401). — The method of pi era ration 
consisted in treating the hair or other keratinous material with 
twenty-five times the weight of cold saturated potassium hydroxide 
solution. The protein is thereby dissolved, and the pigment 
separates ; it is purified by dissolving in hot 5% potassium hydroxide 
solution, in which it dissolves; the solution is filtered off from any 
undissolved inorganic matter when cold, and the pigment ls tnen 
precipitated by addition of acid. The examination rd hair et 
different colours indicated that the difference in colour is due tn 
the differences in the amount of pigment, and dark hair vinca 
lias been deprived of its colour by hydrogen peroxide is neai \ 
free from pigment. White hair contains but very small quantities- 
The ratio of the amount of pigment in the most strongly cclouu* 
hair to that in the least coloured was found to be 30 : 1 . h. b- - ■ 
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ticrations on Cell Proteins by means of Addition of 
- 'alia Hugo Wiener (Piochem. Zeitsch., 1013, 56, 122—152).— 
T'^^cells 0 f organs of different animals contain soluble proteins, 
‘I e .ii t ,;m be divided into two classes. The chief difference between 
is that one class is precipitated by formalin, whereas the other 
The proteins, which are preeipitable by formalin, are con- 
’ l're.1 by the author to belong to the tissue proteins. On washing 
' Vre organs in situ, the soluble proteins do not go entirely into 
'\‘ a ^line'solulion, owing, apparently, to the semipermeability of 
!‘ “ e p .walls. They are only extractible when ike cells are 
l ' "lroved either by grinding to a paste, or better still, by drying 
! ' i powder by Wiechowski's method. If, iiowever, formalin (2%) 
! u (; 0 the saline perfusion liquid, the cell walls are injured, 
I; j the semipermeability is destroyed. Tlie soluble proteins can 
then be readily washed out. In this case, only the soluble proteins 
which are not precipitated by formalin are obtained. By long 
perfusion with saline, the walls are also slightly injured, and a 
!I amount of soluble proteins will pass out, so that it is difficult 
ui" obtain a perfusion liquid protein-free. Formalin can he used 
u> separate three kinds of protein in the cell, namely, the insoluble 
proteins, the soluble proteins preeipitable by formalin, and the 
soluble proteins not preeipitable by formalin. From a comparison 
01 the amounts obtained from the livers of fed and fasting dogs 
(the lather, for example, contains small quantities of soluble protein 
not, preeipitable by formalin), the conclusion is drawn that the three 
rhsses represent stages in the conversion of (lie protein of the 
mod into the protein of the organ; there is, that is to say, no 
hard and fast line between the fixed and circulating proteins. 

S. B. S. 


The Distribution of a Keto-reductase in Tissues. L. vox 
I.ackrmark ( Hiochem . Zeitsch., 1913, 55, 458 — 462). — Friedmann and 
Haase have shown that the liver contains a ferment capable of 
reducing acetoacetic acid to l-j8-hydroxybutyrie acid. It is now 
shown that this ferment exists also in the muscles and in the 
kidneys, but not in blood, lungs, the pancreas, or the spleen. The 
organs investigated were removed from fasting dogs. S. B. S. 


Changes in the Reaction of Growing Organisms to 
Narcotics. Horace M. Vernon (J. Physiol., 1913,47, 15 — 29). — 
As tadpoles grow, the narcotising concentration of methyl and 
ethyl alcohol falls, but that of propyl alcohol remains constant, and 
Of higher alcohols increases; the quotients between the narcotising 
concentration of successive alcohols vary. The effect of ethyl 
acetate, propionate, butyrate, and valerate does not alter with age; 
(hat of three ketones diminished during growth. The fatal con- 
centrations of monohydrie alcohols vary greatly with age. These 
changes are attributed in most part to changes in the composition 
« cell-lipoids. W. D. II, 
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The Function of the Ferments in the Animal Body a! v. 
Introduction of Killed Tubercle Bacilli. Nina Kotsi„ Vu 
(Biochem ZtHsck., 1913, 55, 481— 49+).— The introduction of bLj 
tubercle bacilli iuto rabbits and guinea-pigs caused a din,i liut j, .. 
of the lipoclastic properties of the serum and organs, and an ino n4ji 
in their antitrypsin and nuclease content. The catalase of £ 
serum and organs was diminished in energy in the case of can;,, 
pigs only. There was a slight diminution of the amylase w 'i 
diastase content of serum and organs. S. lj s 

The Presence of Adenase in the Human Body. Ksmox&K 

Long (/. Biol. Chem., 1913, 15, 419— 462).— Adenase could i, 0 i|* 
found in human adult liver, the placenta or fcetal liver, brain, ] rtr , 
thymus, stomach, intestine, pancreas, lungs, and spleen. || ;. 
however, present somewhere in the foetus, for if the entire ; n 
material is mixed with adenine, hypoxauthine is formed. JU- K , 
xanthine is always formed in the autolysis of human tissues, V,..] 
ill the absence of adenase is probably due to the action »• 
adenosine deamidase and inosine hydrolase. \V. L). H. 


The Tyrosineoxydaae, Polyphenoloxydase, and Oxydonesof 
Insects. Finsn. Battei.li and Lina Stern (BiocUm. Zeitsdt , 1913, 56, 

59 —77). All the above ferments are contained in tile insert! 

investigated. The fully developed insect contains less polyphenol 
oxydase than the larva and chrysalis of the same species. 
p-Plienyleneiliaminc is oxidised less energetically than quinol an-i 
pyrovallol by pulverised insects, which is in marked contrast l„ 
the action of vertebrate tissue. There is no parallelism brawn 
the polyphenoloxydase content of insects and tile respiratory 
exchange of the living insect. As a rule, those insects which have 
the largest content in polyphenoloxydase have also the largest 
amount' of tyrosineoxydaae. Both ferments can he nutaiiied in 
powder form by treatment of an insect paste with acetone <r 
alcohol. Tyrosine is oxidised with evolution of carbon rtiwue. 
Insects contain no urieoxydase. There is no alcohol oxydase a: 
silk-worms. Insects contain a succiuo-oxydone, but the oxirtniM; 
of succinic acid is much weaker than that of the polyphenols ium 
tyrosine. This oxidation is also weaker ill the case d insert* 
in the case of muscular or liver tissue of mammals. .1 lioie is .= 
rough parallelism between the oxidation of succinic acu . 
pulverised insects and the oxidation energy of t he living 
Citric acid is not oxidised by insect paste, and le m ^ 
the oxidation by pulverised insects is uninfluenced by <■ ^ 

of sodium acetate, sodium lactate, or dextrose. 

Physical Properties and Chemical Composition of Frogs 
Urine. Shozo Ton* and Katscta r*oucnr (Zr.ixa. M 
1913, 87, 371 — 378). The reaction o : frog 1!> Vhe electrical 

acid to litmus paper; J) V0009 to 1 001c, -0 ■ • 

conductivity in reciprocal olnns is 0 IX- W • . u ,; c uni- 

the urine contains 0 193 ol organic and 0 0. . 
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. 0 f the latter 0 0467 are salts soluble in water. There 
|. lt jVe large amount of phosphoric acid and sodium. The 
5 1 m of sodium to potassium is 1-7: 1. W. D. H. 

nivj'ClU’ 

The Chemistry of Cancerous Tumours. B. Wolter (Biochem. 

. j t 55, 260—265). — Analyses of the total phosphorus and 
’ distribution as inorganic, phosphatide and protein phosphorus 
• t5 ' jj ver sarcoma, from the surrounding liver tissue, and from 
![ ’'[issue of normal liver, are given. The most marked difference 
; ie t j lC analyses of the tumour and other tissues was the somewhat 
- U filler' percentage (both relative and absolute) of the phosphatide 
,uh i rus in the former. The amount of cholesterol in the 
tumour was 0'25% of the fresh tissue. S. B. S. 

Disturbances in the Protein Metabolism in Cancer. (The 
Excretion of Thiocyanates.) Paul Saxl (Biochem. Zeitsch., 

]913 55, 22a 244). — It has been found that the urine in cases 

of cancer generally contains excess of nitrogen, but tile amount of 
uvea is lest than the normal, whereas the quantities of oxyproteic 
;,l an ,i ammonia are greater. The urine of cancer patients is 
aho characterised by containing a certain amount of sulphur in a 
form in which it is readily oxidised to sulphuric acid. These 
results suggest the presence of thiocyanates, due to hydrogen 
cyanide, split from proteins, and not completely oxidised. Similar 
urines were obtained from normal individuals after administration 
„i thiocyanates. It is now directly shown that, in the majority 
(. all cer cases, the urine contains abnormally large amounts of 
thiocyanate, which is the source of the easily oxidised sulphur. 
Ollier pathological urines also yield abnormally large amounts, but 
not to quite the same extent as those from cancer patients. The 
thiocyanate was estimated by precipitation with silver nitrate in 
a, nil solution ; the silver salt was then dissolved in sodium hydrogen 
carbonate, and treated with excess of ;V/ 10-iodine solution and 
potassium iodide. After four hours, hydrochloric acid is added, 
and (lie excess of iodine estimated by titration. The amount of 
thiocyanate can be calculated from the equation: 

ONSK + 31, + 411,0 = II,SO, + 5HI + KI + HCN. 

S. B. S. 

Protozoan Protoplasm as an Indicator of Pathological 
Change. II. In Carcinoma. Frank P. U nderiiill and Lorande 
boss Woodhcff (J. Biol. Client.., 1913, 15. 491 — 114). — Extract* of 
breast cancer depress the division rate of Paramuecium, and kill 
the protozoon. Extracts of normal mammary tissue do not possess 
this property. Weak concentrations of the abnormal extracts may 
stimulate the Paramcedum. W. D. II. 

Tbe Tryptophan Content of Normal and Pathological 
Cutaneous Tissues, and of Malignant Tumours. Hugo Fasat, 
( hiocliem. Zeitsch., 1913, 55, 88 — 95). — By means of the author’s 
colorimetric method, the tryptophan content in various normal 
VOL. CIV. i. i q 
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and pathological tissues was estimated. The epidermis is relati vt i T 
rich in this substance, as are certain tumours, such as eariiiK,^ 
of the liver. Mammary tumours, on the other hand, do not coutai,, 
a trace. 8- 


A Case of Pentosuria. Phiebos A. Levene and Frederick B 
LaForge (J. Biol. Client., 1913, 15, 481-486). -Neuberg states th at 
the usual pentose in cases of pentosuria is ut-arahmose. Elliott and 
Raper described a case iu which it was probably ribose. I„ t | le 
present case much of the pentose was lost in the methods adopt?,! 
for its separation, and the. identification of the sugar was not coni- 
plete, but it was probably 2-ribose. W. I). H, 

The Origin of the Sugar Secreted in Phloridzin Glycosuria. 
Raphael IApine and Raymond Bouluo (Cmn.pl. rend., 1913, 157 
530—532. Compare A., 1904, ii, 753). The authors quots 
experiments which, they maintain, contradict the generally accepted 
hypothesis that the sugar eliminated in phloridzin glycosuria coins 
from the renal cells. They consider that the point of attack of the 
phloridzin in the kidney is the vascular endothelium. W. G. 

The Production of Fever. Max Cloetta and Ernst Waser 
(Arch. expl. Path. Pham., 1913, 73, 436-456).-By subcutaneous 
and intravenous injection of the rnonomethyl derivative of alicyelie 
tetrahydro-0-uaphthvlaminc, the body temperature is raised in a 
few minutes. This rise occurs in the region of the cerebral ventri- 
cles within twenty seconds, and in the fore-brain in about forty to 
sixty seconds; the intestinal temperature rises next, and finally 
that of the skin (which falls during the first half minute). If death 
occurs, the intestine and skin remain warm after the temperature 
falls in the central nervous system. M- D. II. 


Protozoan Protoplasm as an Indicator of Pathological 
Chancres. I. In Nephritis. Lorande Loss Woodruff and Kura 
P Underbill (J. Biol. Chem., 1913, 15, 385— 400), —Extracts 0 ! 
normal kidneys from well-fed and starving animals exert no effect 
on the division rate of Paramaicium ; but extracts of nephritic 
kidneys depress it. This is not due to accumulation ot tartrate 
which was given to induce nephritis. The experiments were made 
i W. u- li- 

on rabbits. 

The Chemistry of the Leucocytozoon Syphilidis and of the 
Hirt's Protecting Cells. James E. R. McDonagh and F>. 
Mackenzie Wallis ( Biochem . J., 1913, 7, 517— 1 54 ®J'77‘ ° ei j 

work recorded relates to the properties of the coUoidal dyes . 
for miero-chemically investigating the syphilis para. - _ ■ ‘ 

stains are mo6t suitable for work in vivo, and 0 . , , jj a 

methylene-blue is the best. The parasite has a mth mgl—» 
envelope which stands out more clearly by addm - 
the stain. The varied affinity shown for ^ 

methylene-red is due to the prevalence of a substance 



PHYSIOLOGICAL CHEMISTRY. 


i. 1275 


, reducing properties (lecithin-globulin), and not to a change 
' ' tin 1 reaction. Details are given of the staining reactions of 
^'lIvTPnt parts of the parasite, but tho whole subject is at present 
,l . mbddiary chemical interest. W. D. II. 

(Pharmacological) Action of Bromine Salta. E. Bernoulli 
lirch expt. Pharm ., 1913, 73, 355 — 397). — The theory of 

■'•lorine poverty is insufficient to explain the action of alkali 
bromides- For the neutralisation of the bromine action, tho 
■i, [ministration of chlorides is not necessary, but other salts (sodium 
sulphate and nitrate) act in the same way. Bromine salts cause 
changes in the colloidal material of the central nervous system. 
The bromine ions which take the place of chlorine ions alter the 
relation state of the cell-colloids, probably in the direction of 
•neater swelling, and thus is produced a functional change in the 
nerve-cells. W. D. H. 

The Action of Leucocytes and Other Tissues on df-Alanine. 
PiKEiics A. Levene and Gcstav M. Meyer ( J . Bid . Chew ., 1913, 15, 
475— 480). — Leucocytes under aseptic conditions form rf-lactic acid 
from hexoses, regardless of the configuration of the hexose. Tho 
conversion of amino-acids into hydroxy-acids is analogous to the 
rhaiu'e of methyl-glyoxal into lactic acid ; thus, alanine is trans- 
formed into lactic acid through the stage of pyruvic acid. Dakin, 
Dudley and Ringer found in diabetic dogs fed on pyruvic acid that 
the yield of sugar was smaller than from either alanine or lactic 
acid.” Hence in the present research the action of leucocytes was 
tested on various forms of alanine. The unexpected result obtained 
was that neither leucocytes nor kidney tissue had any effect at all 
on dl-alanine. \V. D. H. 

The Behaviour of Pyruvic Acid in the Animal Body. II. 
Gcstav Hmbden and Max Opfenheimer (Biochr.m. Ze . il . fch ., 1913, 55. 
334 — 340. Compare A., 1912, ii, 1070).- — As pyruvic acid is a 
possible intermediate product in the conversion of alanine into 
lactic acid, it was of interest to ascertain whether tho latter acid 
could be obtained directly from the former in the animal body. It 
was found that this change could be accomplished when pyruvic 
acid was perfused through a glycogen-poor liver of a dog which had 
been starved for four days. It was obtained in the cf-form. 

S. B. S. 

The Behaviour of Pyruvic Acid in the Animal Body. III. 
The Formation of Sugar and Lactic Acid from Pyruvic Acid. 

■ ah. Haver (Biochem. Zeitsch., 1913, 55, 1—3). — The author re- 
aphulates his former results, which indicate that pyruvic acid, 
Administration to rabits and dogs, causes liyjverglyciemia and 
: vcosuria, but that on administration to animals treated with 
' 1 . r 1 /ln , it causes a diminution of the sugar and nitrogen output 
n t le urine, owing apparently to a toxic action oil the kidneys. 

e is not able to explain the difference between his results and 

lose o stained by A. J. Ri-igei and by Dakin and Janney (this vol., 

4 q 2 
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i, 937), but rejects the explanation offered by the former. Ani,. .1 
to which pyruvic acid has been administered excrete in t[ le (| . ; 
both ill- and (/-lactic acids. S. B. s ' 

The Degradation of Carboxylic Acids in the Animal Body 

XV. The Behaviour of Benzaldehyde in the Animal Body 

Ernst Friedmann and Wilhelm Turk ( Biochem . Zeilsch ., 1913 55 
425 — 431). — After administration of benzaldehyde to dons, ’ Wl i- 
hippuric acid and small quantities of benzoic acid, hut no cinnamfc 
acid, could be isolated in the urine. The cinnamic acid found l,y 
Dakin after administration of plienylpropionic and plienylvaleri’ c 
acid must be due therefore to degradation, and not to synthe-is 
by condensation of an aldehyde with acetic acid. s B, S. 

The Degradation of Carboxylic Acids in the Animal Body 

XVI. Behaviour of a-Phenylbutyric Acid in the Animal Body. 

Ernst Friedmann and Wilhelm Turk ( Hiochem . Zeitsch ., 1 ii 13, 55 
432— 435).— As y-phenylbutyric acid undergoes in the animal body 
oxidation in the / 3 -position to yield a keto-acid and finally phenvi- 
acetic acid, it was of interest to ascertain how the a-aci<i 
(JH 3 'CH 2 'CIirh-CO, j ,H would behave. If oxidation were to take 
place in" the /3-position, plienylacetic and acetic acid should he 
expected as final products, according to the equations given hv 
the authors. As a matter of fact, only unchanged a-phenylbutwic 
acid, and a neutral substance, which was not further investigated, 
could he isolated in the urine of dogs, to which this substance had 
been administered. S. 11. S, 

The Degradation of Carboxylic Acids in the ADimal Body. 

XVII. Formation of Acetoacetic Acid from Acetic Acid in 
the Perfusion through the Liver. Ernst Friedmann (Bioehem. 
Zeitseh., 1913, 55, 436 — 442). — Adam Loeb ban shown that the 
addition of sodium acetate to the blood perfused through the 
surviving liver of a dog causes a marked increase in the amount 
of acetoacetic acid formed. This is in contrast to the authors 
own results, where no such increase was found. It is now shown 
that this increase only results when the liver is poor ill glycogen, 
as, for example, in the livers of animals which have, been starved 
and tetanised by strychnine. In this case increase of acetoacetic 
acid only follows when acetate is added to the perfusing blood. 
Such an addition causes no increase when the livers used for experi- 
ment are rich in glycogen and taken from a well-fed animal. The 
mechanism of the formation of acetoacetic acid from acetic acid 
is discussed, and it is suggested that acetaldehyde is an intermediate 
product, which condenses with acetic acid to form crotomc acir. 
from which, by addition of water and oxidation, acetoacetic acw 
is formed. Tt- is further suggested that in presence 0 ca ^ 
hydrates, acetic acid is condensed in some other way. rro 
fact that acetoacetic acid is only formed from fatty acids vi ■ 
even number of carbon atoms, the conclusion is drawn , 
do not always form /B-keto-acids as intermediary oxidation p 
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• j| n , rase acetic acid should always be formed, and this is, as 

u e experiment shows, an acetoacetic acid former. S. B. S. 

The Degradation of Carboxylic Acids in the Animal Body. 
XVII f- Behaviour of Glycollic and Glyoxylic AcidB in 
Perfusion through the Liver. Junichi Mociiizuki ( Biochem . 
y e .t<ch , 1913, 55, 443 — 445). — Friedmann has suggested (see pre- 
v ’,j' n „ ’communication) that acetoacetic acid is formed from acetic 
viJ m perfusion, experiments by condensation of the latter with 
'^eialdehvde to yield crotonic acid as an intermediate product. It 
follows, i i this suggestion is correct, that no acetoacetic acid should 
lie formed if the methyl group of acetic acid should have a hydrogen 
replaced by hydroxyl. As a matter of fact, it was found that 
neither from glycollic nor glyoxylic acid is acetoacetic acid formed. 

S. B. 8. 

The Degradation of Carboxylic Acids in the Animal Body. 

XIX. Acetoacetic Acid Formation in the Perfusion of 

Livers Rich in Glycogen. Junichi Mociiizuki (Biocb.m. Zeitsch., 
1313, 55, 446 — 449). — It has been shown by Friedmann (this vol., 
i, 1376) that acetoacetic acid is formed from acetic acid only when 
perfused through livers poor in glycogen. It is now shown that 
initvric acid, t3-hydroxybutyrie acid, crotonic acid, and isovaleric 
acid yield acetoacetic acid when perfused through livers rich in 
L'lvcogen, whence the conclusion is drawn that acetic acid is not an 
intermediary product of reaction. S. B. S. 

The Degradation of Carboxylic Acids in the Animal Body. 

XX. Conversion of Crotonic Acid into f-/?-Hydroxybutyric Acid 

by Liver Pulp. Ernst Friedmann and C. Maase (Bincbm. Zeitsch., 
1913, 55, 450 — 457). — Crotonic acid is converted into /-/3-hydroxy- 
butyric acid in the presence of liver pulp obtained from a fasting 
dog. Carbon dioxide inhibits the reaction. S. B. S. 

The Fixation of the Digitalis Substances in the Animal 
Organism, Considered more Especially with Reference to their 
Behaviour in the Blood. Ernst Oppeniieimer (Biocbm. Zeitsch., 
1913, 55, 134 — 152). — Various investigators have failed to detect 
these substances in the tissues after injection into animals, and 
researches were undertaken to ascertain the cause of this failure. 
It was found that the slightly soluble digitoxiu is only slowly 
precipitated from its alcoholic solution. The solutions of both 
amorphous, slightly insoluble, digitalis glucosides are dialysable, 
aiul behave in this respect like the easily soluble crystalline 
glucosides, strophanthin and antiarin. As precipitation in the 
> ood-stream does not account for the apparent absence of the 
mi (dances in the blood-stream, the effect oil their ioxic action due 
lo the admixture with serum was determined, Straub's method for 
rdimating the toxicity (action on frog’s heart) being employed. 

1 "as found that serum could diminish or destroy the toxicity of 

* ib °" ln S substances: digitoxiu, gitalin, digitalin, oleaudrin. 
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saponin, and methyl-violet. It increased the toxicity, on the or},-, 
hand, of strophanthin and ant-iarin. This action of the scn;ii! 
cannot be replaced by either cholesterol, egg-white, or lecithin i n 
Ringer’s fluid. These experiments indicate that the failure t, 
detect digitalis alkaloids after injection into the organism i s 
due to its fixation by cells of the tissues. b. B. S 

Action of Enzymes on Racemised Proteins and their p a i 6 
in the Animal Body. Henry D. Dakin and Harold W. Donut 
(/. Biol. Chen,., 1913, 15, 271-276) —’ ■; Racemne 1 ” casein 
caseose are resistant to the action of pepsin, trypsin, ami erepsin. 
Oil feeding the substances to a dog per os, they were exereiej 
unchanged in the faeces, no absorption having taken place in tfc» 
intestine. It appears as if this organ can take up only com. 
paratively simple substances. Racemised caseose, when adminis- 
tered. subcutaneously to a dog, produced no symptoms, and was 
excreted unchanged in the urine. “Racemised” casein remained 
unchanged ill the presence of bacteria, but the caseose was slowly 
attacked, yielding indole and other products. S. B. S. ' 

The Behaviour of Iodoprotsin in the Organism. Jcui's 
Wohlgemuth and Bruno Rewald [Bioch&m. Zeitsch ., 1913, 55, 

7 12). The preparation of an iodine derivative from coagulated 

blood lay means of an alcoholic solution of iodine is described, 
which contains about 15% of iodine and 0’25% of iron. Pre 
liminary therapeutic experiments indicate that this preparation is 
well tolerated in relatively large doses by rabbits, dogs, and man. 
In the experiments on rabbits, it. was shown that the iron accumu- 
lates in the liver. The preparation is readily absorbed, and about 
70% of the iodine is excreted in the urine between the third and 
forty-eighth hours after administration. Little or no iodine is 
found in the faeces. ' 


Degradation of the Naphthalene Ring in the Animal 
Body. Ernst Friedmann and Wilhelm Turk Uliochm. MA 
1913 55, 463 — 476). — jS-Naphthylalanine and 0-naphthylprruvir 
acid ’are degraded in the organism to benzoic acid. In order to 
study tile influence of the side-chains on the degradation of the 
naphthalene nucleus, the degradation of the following products ** 
studied: (3-naplithoic acid, (3-naphthylacetic acid, and (in greate 
detail) d-naphthy I pyruvic acid. The former results with the as- 
named were confirmed, in that in the urine of dogs to wliKU 
had been administered an excess of hippunc acid was found, - 
did not happen in the case of either the naphthoic or n gl 
acetic acids The pyruvic acid derivative, however, yie. He d hW ^ 
acid only when administered per os, but not when ^ 

applied, and the conversion into benzoic acid is t ' . . tratioll „i 

a putrefactive process in the intestines. After . nal ,htliuric 
jB-naphthoic acid, in addition to unchanged P™ > ‘ M anl ] 

acid was found in the urine lioth after admimstr ■ 1. , |jd 

after injection under the skill. A conjugation g 
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. . re taken place. After administration of 3-naplitliylacetic 

' Tl' a considerable amount of unchanged product was found in 

sn ' ' ■ The fate of the remainder is still unknown. 8. B. S. 

she uiint. 

Tae Influence of the Subsidiary Alkaloids of Opium on the 
a Von of Morphine. Richard Meissner (Biochtm. Zntsch., 1913, 
"? I „g-_ 429 )' — The experiments were carried out with a view 
" flVnonstrate the Jptentialising capacity of other alkaloids 
V, the pharmacological action of morphine, as shown by 
Wul) The action on the respiratory centre of rabbits, the 
Vrcotic action on cats, and the action on the isolated intestine of 
Wits were investigated. A larger diminution in the respiratory 
VlVue was produced by narcophine, but apart from this, no 
ssential difference was found in l-he actions of narcophine, panto- 
“ or laudenone. The investigations appear to negative the 
conception of a potentialising action of narcotine on morphine. 
N'everthelcss, the results must be accepted with some caution, in 
viotv of some quoted experiments of Zehbe on the action of various 
preparations on the human intestine. S. B. S. 

Degradation of Phenylalanine in the Animal Organism. 

f,L*sTAV Kit linos and Karl Baldes ( Biochum . Zeitsch , 1913, 55 
SU- 322).— The general theory as to the relationship between the 
combustibility of amino-acids in the normal organism, their con- 
vertibility into homogentisic acid in alcaptonuric individuals, and 
their conversion into acetoacet.ic acid when perfused through the 
liver is discussed. Phenylpyruvic acid, a conceivable first oxidation 
product of phenylalanine, both of which substances arc burnt up 
in the organism and converted into homogentisic acid in 
alcaptonuric cases, might be expected, like substances generally 
with this behaviour, to be convertible into acetoacetic acid by per- 
fusion through the liver, especially as phenyl-lactic acid, and the 
keto-acid corresponding with tyrosine, undergo this change. This 
was found, however, not to be the case ; on the contrary, phenyl- 
pvritvic acid even inhibits the acetoacetic acid formation from 
phenylalanine, tyrosine, leucine, and p hydroxy phenyl pyruvic acid 
when these are perfused itt its presence. On the other hand, it does 
not, inhibit acetoacetic acid formation from isovaleric or n-liexoic 
acids, and does not therefore act as a general inhibitor of oxidation 
processes in the liver. It possibly combines with the side-chains in 
the cell to which the amino acids are normally attached when con- 
verted into acetoacetic acid. These facts suggest that phenyl- 
pyruvic acid is not the first oxidation product of phenylalanine, 
hut oxidation takes place, probably, first in the benzene nucleus. 
It was found, in fact-, that dZ-phenylalanine, when perfused through 
the liver, gives rise to the normal 7-tyrosine. From this, p-hydroxy- 
plienylpyntvic acid could be formed, which is an acetoacetic acid 
former. It is suggested that when phenylpyruvic acid is burnt in 
Inc organism, it is converted first into phenylalauiiie, as it is known 
l tat the change of amino- into keto-acids itt the body is a reversible 
™ e - " S. B. S. 
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The Relations between Constitution and [Physiologic! 
Action in Alicyclic Tetrahydro-/?-naphthylamine and its D er i ' 
atives. Max Cloetta m.i Ernst Waser(^)tA. erpt. Path. Phar n 19.!' 
73 , 398 — 435). — From the substance mentioned, optically act : ’’ 
(l- and Z-bases can be isolated, which resemble the racemic base"" 
their action. From the latter a series of salts can be prepared u-fe 
differing dissociation capacities, but no relation was found 
this property and toxicity. The monomethyl derivative, life t j, a 
original base, dilates the pupil, and raises body temperature aid 
blood-pressure; the corresponding monoethyl compound acts in t fc» 
same way, but is more toxic. If, however, the nitrogen is replaced 
by an acid residue (acetyl, formyl), the actions are reversed, tfe 
pupil is narrowed, and body temperature and blood-pressure i\i[ 
If an acid and alkyl group are both introduced there is a doulib 
action; for instance, in the frog, myosis is produced by the ac ;,j 
group, and in the rabbit, mydriasis by the alkyl group. In the case 
of derivatives that raise the blood-pressure, a second injection is in- 
effective in the same way. W. I). ]]. 


Chemistry of Vegetable Physiology and Agriculture. 


The Fermentation of Pyruvic Acid by Bacteria. Liszt, 
Karczao arid L. Mbcz.U ( Biochem . Zeitxrh , 1913, 55, 79-87). -Tie 
bacteria which are capable of fermenting dextrose with evolution oi 
gas are also able to ferment pyruvic acid. Amongst such bacteria are 
11. colt, 11. paratgphi-11., and Gaertner's bacillus. The gas evolution 
with bacteria follows more rapidly than with yeast, but there is 1 
marked difference between the two classes of fermentations, for 
whereas with yeast the gas evolved is carbon dioxide, the pyruvic 
acid yielding this gas and formaldehyde, the gas evolved by bacteria 
consists for the most part of hydrogen. S. B. S. 


Formation of Hydrogen Cyanide from Proteins. H. W. 
Emerson, Hamilton P. Cady, and E. II. S. Bmley U Biol dm.. 
1913, 15, 415 — 418).— Certain micro organisms (B. pyoci/iwcm) 
evolve hydrogen cyanide when grown on protein media, especially 
if the medium is slightly acid to litmus and pheiiolplithaleui Tins 
is absent when free mineral acid is present. W. D. H. 

Formation of Hydrogen Cyanide from Proteins. R I 
Clawson and C. 0. Young, (/. Biol. Chem ., 1913, 15 , 41 — '*-)■ 

B pyocyaneus, II. fluorescent, H. liolacnm, and other bacteria the «> 1 ' 
of which is still uncertain, produce hydrogen cyanide 
material. 

Chemistry of Bacteria. Sakae Tamura (Zeitsch. f * ' 

1913, 87 , 85— 114).— Chemical investigations were made 
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. . 0 f tlie cells of Bacillus tuberculosis and Mycobacterium 
otrrugosum. Extraction with ether failed to give any 
' ■ C(ll<> li, tides, but treatment with warm alcohol showed the presence 
! '^' (liamiuomonophosphatide in each species of bacteria. Both 
"V* * were found to contain an alcohol (C 29 H m O), for which the 

ctiitnres SM ^g C5 ^ ef j i This alcohol is present in the bacterial 

i; ame -v ^ an es ter of a higher fatty acid, and it is to the 
i M nr its ester that the an d alkali-resistance and gram- 

aiC °'°, ends of the organisms are due. Adenine and hypoxanthine 
^ f'mesent in each case, in addition to arginine, histidine, lysine, 
t •lalauine, proline, valine, tyrosine, and tryptophan. Baeterio- 
, nuns are characterised by a high phenylalanine content. 


H. B. H. 


fermentation of Cellulose by Thermophilic Bacteria. Hans 
HmsGSimni (Centr. Bakt. Bar., 1913, ii. 38, 513— 516).— Impure 
ultures of anaerobic, thermophilic, cellulose-decomposing bacteria 
J vere obtained from soil and horse manure. By means of a special 
apparatus the cultures were maintained at 55 — 60°, and samples 
of the decomposition gases were withdrawn from time to time. 
These were found to consist of 22 — 49% carbon dioxide, and the 
residue in all cases proved to be hydrogen. 

Examination of the residual liquid cultures showed the presence 
i formic and acetic acids, hut no butyric acid. This is significant, 
as the latter is the chief product of anaerobic cellulose decom- 
position at normal temperatures. Three grams of cellulose 
Jed to the production of 0'2125 gram of formic acid, 1'15 gram 
of acetic acid, a trace of lactic acid, and a mixture of carbon 
dioxide and hydrogen in the above proportions. H. B. H. 

The Enrichment of the Invertase Content of Living Yeasta. 
Leopold Lichtwitz ( Biochem . Zeitsch., 1913, 56 , 160 — 162). — The 
author replies to certain criticisms of Meisenhcimer, Gambarjan, 
and Semper (this vol., i, 1139), who found that the invertase con- 
tent of yeast increases when the organism is kept in sugar solution. 
This is the direct contrary of what was found by the author. lie 
calls attention to the fact, however, that yeast sown in large 
quantities in sugar solution, as was done by Meisenheimer and 
his collaborators, does not increase; on the contrary, it probably 
autdvses. This did not happen in the author’s own experiments ; 
hence, probably, the difference in the results. S. B. S. 

Catalysts of Alcoholic Fermentation. Hans yon Eulkr 
[Zeitrch. physiol. Chern., 1913, 87. 142 — -144). — Earlier work has 
shown that the rapidity of fermentation by living yeasts is 
accelerated by the addition of alkali salts of organic and especially 
fatty acids, and dried yeast or yeast juice is not affected in a 
similar manner. Of the two possible interpretations of the results, 
particular attention has been paid to that which assumes that 
t a- activation is not. directly connected with enzymes in the yeast 
(t ’ M| l experiments have been made to determine an alteration 
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of the protoplasmic layer of the cell or of the cell wall „ 
by the salts, with adsorption anil an alteration of surface tensio ' 

Preliminary experiments with sodium and ammonium salt ' 1 
the acids having given negative results, an attempt was 
to determine the action of various dye salts on the livinv j if 
According to their behaviour towards the yeast cell, it was possili 
to divide the dye salts into three classes, namely, those wiiW 
action on the cell, those which are clearly adsorbed, and others th 
entrance of which into the cell depends on the fermentative activ/ 
of the latter. These phenomena and the part played by an a ] te ' 
tion of the surface tension are being further investigated 

H. B. H. 

Influence of Certain Inorganic Salts, particularly Stannous 
Chloride and Bismuth Subnitrate, on Fermentation. Ghee?- 
Gimel (Bull. Assoc, chim. Suer. Dist., 1913, 31, 128 — 129). — -Results 
of further experiments confirm those obtained previously by" the 
author (A., 1909, ii, 171). The activity of various yeasts in sweet 
worts is increased when the latter contain from 50 to 100 no. c f 
stannous chloride per litre. Bismuth subnitrate is soluble in "acid 
liquids, such as musts, etc., and has a decided influence on the 
fermentation; it appears to inhibit acetic fermentation. The use 
of pure yeast cultures and different conditions of fermentation are 
probably the reason of the opposite opinion arrived at by Pczii- 
Escot (this vol., i, 1139). W. P, S. 

Protein Degradation in YeaBt. I. The Influence of Sugar 
Fermentation on the Protein Degradation of Yeast. IV, 
Zaleski and W. Schataloy (JSiochem. Zeitsch., 1913, 55, 63 — 71). — 
"Various views have been expressed to explain the fact that 
proteolysis is less in yeast that has been used for sugar fer- 
mentation than in unused yeast, the Ivanov has stated that 
acetaldehyde is the fermentation product which is responsible for 
the antiproteolytic action. This statement the authors have been 
unable to confirm, for they find that an appreciable inhibition of 
yeast autolysis only takes place in concentrations of this aldehyde 
which are far higher than those found in fermentation liquor-. 
The same is also true for furfuraldehyde and for formaldehyde, 
which latter, however, has a much stronger inhibitory action than 
acetaldehyde. Although the distillates from fermentations possess 
antiproteolytic properties, the actual antiproteolytic substance lias 
not been isolated. The conditions of nutrition of the yeast exert 
some action on the subsequent proteolysis. The addition of aimnfr 
acids to yeasts increases the autolytic degradation of their proteins; 
it cannot be claimed, however, that they antagonise the. antiprotco- 
lytic properties of the fermentation products. 8. B. s- 

Biochemical Conversion of Betaine into Glycollic Acid. 
Felix Ehrlich and Fritz Lange ( B - r .. 1913, 46, 2746 2752).--" 
the course of their experiments on the behaviour of amino-aci s 
towards micro-organisms, the authors have examined betaine, * >*' 
is remarkably stable, not only to concentrated sulphuiic aci 0 
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■ at liigh temperatures, but also during passage through 
1 ' I ' lies of most animals except the ruminants. They find that 
' .' c " n0 i assimilated by brewers’ and distillers’ yeasts or by 
' eW "' t ' k]|1(ls 0 f Saccharomyces, but is extensively degraded by 
' irl “ 115 Pichia farinosa, Pichia membrancfaciens, and other 

' ' - ich in oxydases; also many moulds, such as Penicillium, 

’ ... \[ u ii ilia, Oidium , and Dcmalinm, are able to employ 
‘ 1 ■ r’tl,,. formation of their albumin. In most cases cliarac- 

wtauie radat-ion. products of betaine cannot be isolated, partly 
elL ' tl< e the decomposition is too extensive, partly owing to the 
rifT'iltv 0 f ae p a rating the decomposition products of tiie sugar 
I I | a 60Urce of carbon. In experiments on solutions con- 
. w betaine, nutrient salts, and ethyl alcohol as a source of 
.."lion the authors find that after the addition of a pure culture 
-.Ml't/hh diwmala and keeping for eight weeks, glycollic acid is 
i-esent in quantity sufficient for isolation ; the amount is small, 
nuse the acid is an intermediate, not the final, product of the 
isi'inilation of the betaine. This is proved by the fact that Willia 
noimlf grows extensively in a solution containing nutrient salts, 
,[ K | glycollic acid and carbamide as the only sources of carbon, the 
ivcollic acid disappearing completely after four months; in a 
similar experiment, in which carbamide is the only source of 
:,ubcm, growth of the yeast cannot be detected. 

hi the preceding experiments with betaine, not a trace of tri- 
iiirtlivlamine can be detected. Probably it is converted into methyl 
alcohol and ammonia, the latter, which also cannot be detected, 
I*!,,!, Utilised by the organism in the formation of albumin. 

In conclusion, the authors reply to Stoltzenberg (this voh, i, 
31,i ; compare also Ehrlich, A., 1912, i, 835; Stoltzenberg, ibid., i, 
;;il) concerning the isolation of betaine from molasses residue. 

c. s. 

Protein Synthesis in Plants. I. Protein Synthesis in the 
Bulbs of Allium cepa. W. Zaleske and W. Shatkin { Biochem . 
Zeitsch., 1013, 55, 72 — 78). — Experiments confirm a former statement 
of Zaleski, that the proteins increase in quantity in the injured 
bulbs when left in a moist atmosphere or in intact hulbs when 
allowed to grow in the dark. Estimations were of the total nitrogen, 
proteins, peptones, ammonia, acid amides, organic bases, and mono- 
amino-acids. It was found, as a result, that the proteins are 
formed at the expense of the monoamino-acids. The mono- and 
fli-aini no-acids and ammonia were also estimated in the various 
specimens after hydrolysis with acids. The results obtained indicate 
that the monoamino-acids pre-existing combine with the pre- 
existing proteins. There is no evidence that the acid amides, 
without- further change, take any direct part in the protein 
synthesis. “ S. B. S. 

The Inulin Metabolism of Cichorium intybus (Chicory). III. 
\iktok Gjupe and Valentin Vouk ( Biochem . Zeitsch., 1913, 56, 
-h)— 2.3 1 . Compare A., 1912, ii, 977 ; this vol., i, 148). — It is shown 
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that by the freezing of the roots, the amount of inulin .leu tist . 
whereas the amount of reducing sugar increases; the ainoun" 
the latter returns to normal when the frozen roots are afterw” r r! 
kept at normal temperature, whereas the amount of inulin remit! 
unchanged. These results confirm the theory of Molisch, t hat t l 
dissolved inulin acts as a "thermieally active” protector a:--'... 
cold. The changes in the inulin and reducing sugar distribute, 
in the roots which had wintered in a normal manner were at- 
investigated. It was found that a hydrolysis of inulin takes pi,-, 
before new parts of the plants are visible; the reserve substaVo 
appear to be converted into building material, and this allows ' . 
further hydrolysis of the inulin reserves. A resume of the resu’sc 
obtained *by the authors up to the date of publication i 8 a j.J 
given. S. E, S. 

The Colorimetric Method for Determining Hydrocyanic 
Acid in Plante with Special Reference to Kafir Corn. C. K 
Francis and W. B. Connell (./. Amtr. Chem. Soe., 1913, 35 
1624 — 1628). — After examining the various methods for til 
estimation of small quantities of hydrocyanic acid, the author! 
decide in favour of a colorimetric process depending on ill 
formation of ferric thiocyanate. This method indicates that Kafr 
corn contains minute quantities of combined hydrocyanic acid, u* 
quantity apparently being greater in frost-bitten or stunted plant! 
than in normal ones. 

It is difficult to decide from the results whether the quantity k 
hydrocyanic present could prove fatal to an animal feci with this 
material. D. F. T. 


Antitoxic Action of Chloral Hydrate on Copper Sulphate 
for Ptsum sativum. R. P. Hibbard ( Oentr . Bait. Par., 1913, ii, 
38 , 302— 308).— Water culture experiments in which garden pea 
were supplied with solutions of copper sulphate in concentrations 
varying from 1/3 xlO"* to J/2’5xl0- 6 , and with chloral hydrate, 
iW7165’5 to M / 16,550, both together and separately. After forty- 
ei<dit hours the roots of the plants were measured. Whilst in the 
single solutions growth was very slight, when both substances vers 
supplied simultaneously the growth was distinctly belter, especia y 
when both substances are present in about equal amounts, 
action of chloral hydrate in diminishing the toxicity of copper 
sulphate is similar, although less marked, to the influence 0 . 
calcium over magnesium salts. , . vy 

Several explanations are suggested, the most important o - 
is perhaps connected with the extent of ionisation u ucii 
retarded when both substances are present. Or, chang ^ 
brought about in the plasma membrane which will n 
permeability of the limiting layer. Then, again, the e ^ 
the result of changes in the cell itself. 
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S oaration of Mixtures of a Saturated with an Unsaturated 
Hrvarb-m by means of Permanganate. S. S. Nametkix 
^ Ru'S Wiy*' Ckem. Soa. , 1913, 45 , 1423 — 1429). — Attempts to 
- .rluiufl t bo proportions °f the constituents of mixtures of (l ) cyclo- 
and o/c/obexeue, and (2) ?6-hexane and hexylene by oxidising 
/ uu?;it muted hydrocarbon by means of permanganate were un- 
vessful. owing to the saturated constituent reacting to some extent 
iib the oxidising agent. 

\ similar method was then applied to analogous mixtures of gaseous 
droearbons. For this purpose a special gas pipette was devised 
iiii'li permits the gaseous mixture to bo passed repeatedly in small 
ibblcs through the reagent, and in which the latter does not come 
to contact with mercury. After the reaction with saturated per- 
nt'Uinite solution, the excess of oxidising agent was destroyed by 
ujJjj yf saturated bisulphite solution, both this and the perman- 
ina » 0 solution having been previously saturated with the saturated 
in.-iituent of the gaseous mixture. With various mixtures of propane 
ad blhylone, propane and propylene, and cyclopropane and propylene, 
Ji-eatest error in the volume of the gas remaining after treatment 
jt h permanganate was 0*27%. 

The unsatisfactory results obtained by Kishner (this vol., i, 153) 
:c- largely explained by the fact that, in most cases, the reaction was 
Mfpletbd at 100°, and hence under conditions which should lead to 
Hack of the saturated hydrocarbon. T. H. P. 

Investigations on Polymerisation. I. Diethylene Hydro- 
arbons. Sergei V. Lebedev and (in part) B. K. Mekeshkovski 
l AWi, Phy$. Ckem . Soc., 1913, 45 , 1249 — 1388. Compare A., 1911, 
-*3,774, 959 ; 1912, i, 173). — The vast majority of organic com- 
j iiuls are essentially unstable, and their great variety owes its exist- 
lato what the author terms passive resistance. It is quite conceivable 
iiit polymerisation, as a process directing molecules into more stable 
)ims, is very widespread, and that most unsaturated organic com- 
oiuids are able to polymerise under suitable conditions. No sharp 
no ran bo drawn between association and polymerisation, although 
'hi; typical association no difference can be found between the chemical 
Jaitions of the mouomeride and of the polymeride ; it may be that, 
ftuig to ready dissociation of the latter, only the former reacts or that 
o sutlicie ntly sensitive reagent for the polyifteride has been discovered. 

stability of the complex molecule depends on the particular type of 
0 uuerisation occurring, in addition to the properties of the individual 
pound. 

in tho great majority of cases polymerisation occurs with formation 
a ling system, the ring having in all cases an even number of atoms, 
tutu \ing polymeric changes, account must be taken of the isomerisa- 
V0L - CIV. i, 4 r 
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tion so common with unsaturated compounds, especially with ti se 
temperature. . . , ,, , - , 

Among the hydrocrrbons the principal well-detmed types of poll . 
merisation are: (I) the styrene type, peculiar to ethylenic hvd»' 
carbons with unsymmetrieal substitution of the hydrogen atoms | y 
definite groups (phenyl), and yielding polymerides of high molea]' 
weight and structures not yet definitely established ; ( 2 ) the siili*., 
type, exhibited by ethylene derivatives with symmetrical replace, i,.,', 
of the hydrogen atoms by certain groups (phenyl) ; (3) tie acetyl?-,, 
type, giving benzene derivatives ; (4) the allene type, yielding 0,4 
butane derivatives; (5) the divinyl | A"’-butadiene] type, which far®, 
cyclo hexane derivatives and polymerides of uncertain constitution, lj 
it can be shown that stilbene forms a polymeride and styrec? , 
dimeride of closed-chain structure, types ( 1 ) and ( 2 ) may haven 
be regarded as a single type ; and, further, the resemblance between 
polymerides of the styrene and divinjl types (compare O^tionuisslenski, 
A., 1912, i, 280) may lead to the fusion of these two types. Jites 
cases of polymerisation of unsaturated compounds containing halogen’ 
nitrogen, oxygen, or sulphur may be referred to one of the ahoy? 
types. 

’ Polymerisation of the divinyl or A*'-butadiene type is first con- 
sidered, an account being given of all such hydrocarbons studied in this 
respect, Experiments with isopreco and with dueopropenyl [0,4 
met hyl-A“'-butadiene] show that: ( 1 ) the relative proportions of 
dimeride and polytueride formed increase aDd diminish respectively as 
the temperature is raised; ( 2 ) at constant temperature, the ratio 
between the proportions of dimeride and polymeride does not change 
during the heating ; (3) the reaction of polymerisation is sensitive 10 
catalytic action, since replacea-ent- of the air in the tube by nitrogen 
results (with /fy dimethyl- A“’-butadiene) in a fall of the relative 
amount of polymeride from 23% to 16'4%. It is further found that 
symmetrical hydrocarbons of this type, such as A“'-birtadiene ami it, 
/dy-dimethyl derivative, yield a single dimeride, whereas the unsvm- 
metrical isoprene gives two dimerides. In contradiction to the state- 
ment of Kondakov ("• Synthetic Caoutchouc, its Homologous and 
Analogues,” Yuriev, 1912, p. 101) and of Harries (A., 1911, i, 79S . 
it is found thrt polymerisation of the pure hydrocarbons, without 
catalyst, yields no open-chain dimeride. 

In general, it seems that no such equilibrium as that repres lit! 
by dimeride — monoineride — polymeride exists, but that tin 
processes of polymerisation are irreversib’e and proceed simultaneously 
in two directions, yielding dimeride and polymeride respectively. 
existence of reversible processes of formation of dimeric and ol poo- 
meric forms renders it probable that such equilibria may yet be reamed. 

The possible methods of "formation aDd structures of dimerides ana 
polymerides are discussed in detail. i.e 

The dimeride of diisopropenyl |£y dimethyl-A^-butadieneJ s 
dimethyldipentene or 4 : 6 dimethyl-A^'-menthadiene, 
CMe<?,^ e .pS 2 >CMe-CMe:CH 2 . 

LilLj vllj llllU 1 

which is a colourless liquid with an aromatic odour, K p. o , 
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wbifii i' 


7 j n ,u ui. , Hi 0*8741, |D‘f 0*8597, «1? 7 1-47716, n D 1*48074, ^1-48796, 
~ U Y-U , -l- | i (compare Itichard, A., 1911, i, 733). Treatment with 
1 chloroform solution at -20° yields the ozonide, C 12 H 20 O 0 , 
a froth-like, amorphous compound, exploding violently on 
2l f iu <r out failing to yield the triketone on decomposition with water. 
Oii-iatuM of the dimeride in aqueous acetone by means of permau- 
’ velds’ (l) l-Methyl S isopropenyl-ftij-octxndioM, 
s"* ' ■ clI,-CO-CHj;CMe(-C!Me:CH 2 )-OH. 2 -CH 2 -CO-CH 3 . 

, j s a viscous liquid, b. p. 132 — 133°/8'5 mm., and yields the senti- 
■ rhaw. Cl ,U. AN* m - P- 23b u ; hydrogenation of the ditotono at 
I 01 liij'iry temperature in presence of platinum black gives S-melbt/l- 
■Lr^l-koclandione, CH 3 -CO-CH„-CMePt/<-CH 2 -Cll 2 -C'0-Cil s , 
.1 colourless, viscous liquid, b. p. 133 — 135°/3 mm., 1 If 0 9934, the 
tmesi'Oiiding smicarbazons, m. p. 202°, being also propared. (2) A 
.until proportion of an acid, m. p. 154— 1GG U , containing 63-2% of 
carbon and S'8S% of hydrogen. 

Oxidation of the dimeride of /Sy-dimethyl-An-butadiene by means 
of beuzovlhydroperoxide in othereal solution (compare Prileschaev, A., 
1911 i, i'iia) yields (1) a small proportion of the monoxide , 

^CMe*CH 2 . -CH., 

CMe< ^CH 2 -CH 2 ' > ‘ t- ‘ 6 N) ’’ 

1>. |». 91 — 95°/10 min., and (2) the dioxide, C 12 H 2 „0 2 , b. ]). 1 10 — 112 ’/ 
}() mm,, which when heated in a sealed tube at 115° with water 
acidified with benzoic acid gives the tetrahydric alcohol (4:6- 

0H-CMe<^| e ^ 0H ^'^ ^>CMe-C'Mf(0HVCH.,-01I. 


limonetritol), 


"CHn 


as a highly viscous liquid ; oxidation of this by means of aqueous 
permanganate gave a small yield of the keto-ylycol, 

01I-CMe<^ I el ' OH) '| j J H [ 2 >CMe-C0Me. 

m. p. 155 — 165°. 

The action of dry hydrogen chloride oa the dimerido in carbon 
disulphide yields 1 : 2 : A-liHinelhi/l-i-chloroisopropyl-^-cyclohexene, 

C.Mc<j-;j| e '^ J 1 j2>CMe-CM e2 Cl, which is a colourless liquid, b. p. 

122— 1 24 c /l 7 mm. 

The polymeride of diisopropcnyl is shown by r means of its ozonide to 
luve the structure (•CH 2 *CMe:OMe*Cti 2 *CH. 2 -(JMe:ibMe-Cli. 2 -). t; . The 
OiOiti'fo, separates partly in a gelatinous form and yields 

acetouyl acetone when heated with water (compare Harries, A., 1911, 
i, 79b;. 

ruither details are given of the results obtained with isuprene 
(compute A., 1911, i, 26). For obtaining pure isoprene use was 
made of the following method elaborated in Favorski’s laboratory 
■md not yet published. Crude isoprene, b. p. 30 — 40°, obtained by 
] ecom l '^ition of turpentine, is poured into a cooled solution of hydrogen 
'luuiide in acetic acid, and the precipitated mixture of bromides washed 
an Amyl bromide is distilled off at 52 — 53° under 100 mm. 

pustule, and the residual ay-dibromo y-methylbutane, after distillation 
at o )— 62 under 23 mm. pressure, heated at 150° with a luge excess 

4 r 2 
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of pounded potassium hydroxide iD a llask provided with a ilephleir 
uiator and condenser ; the dibromido and mouobromide formed f rom •' 
are anested by the dephlegmator and fall back into the (la,k, 
the isoprene passes over and is condensed. The isoprene thu-. i,t>t»i Ile d 
distilled over sodium, has h. p. 34 5 35°, Dg 1 0*6803, pj-’ir 
„ c 1*41787, 1*43307, 1*44280, optical ^ exaltation iljj J*: 

(compare Harries and Neresheimer, A., 1911, i, 798). 

Two dimerides of isoprene were obtained : (1) Dipentcne I, , 

58°/9*5 aim., 174-175°/760 mm., DJ 0*8607, »? 0*8454, «j 'f 1 *1742s 
1*47069, » r 1-48211, 1-48887. (2) 1 : 3-Dimethyl-;i. fcl | lt|1 ' vl ] 

A^-cjc/ohexene ( loc . cii.), DU 0*8481, n LI ' 1*46581, n 1*46230, > (] 1 *47294, 
1*47964, which yields a liquid tetra bromide, not obtained psre, anj 
combines with 2HBr in acetic acid solution, giving the coiit/Al, 
C 10 H ls Br 2 , softening at 25° and melting at 34—35°. 1 : 3-Dimetbyl- 
3-ethylcycfohexane ( loc.cit .), obtained by hydrogenation of this d imeride 
in presence of platinum black and under a pressure of 70 atmosphere, 
has DJ 0*8132, D'f 0-7990, 1-44112. The ozonide, C 10 H 10 O c . 0 f nil 

dimeride resembles those of ditsopropeoyl and dipenteno anil, W1 
decomposition, gives an oil resolved on boiling into the kUoJuldekijtlt , 
COMe-Cil a -CMc(CHO)-CH 2 -CH 2 -CHO, which yields a-metliyl- a -acct- 
onylglutavic acid on oxidation. Treatment of the dimeride with 
benzoylhydroperoxide yields (1) the monoxide, which is a liquid, b, p 
68—70715 mm,, with a camphor-like odour, and (2) the dmi/t, 

0 A M « ^"7>CMe-CH<'A , .which is a liquid with an aromatic 

Njh-civch.,^ n oh ; 

odour, h. p. 108 — 109715 mm., and yields the compound, 0 1( ,H on 
hydratioD. 

Two isomeric polymeiides of isoprene are possible theoretically, anil 
should «give ozomdos of the structures : 

‘ l-CH •CJle-ClK'iI,-CH. 2 -CMe-OU-Cir 2 -] i 

(1) \/ ‘ \/ 

9, O, 

[•C[I.,-CMe-CH-CH. 2 -ClI 2 -On-O.Mc-ClL- . 

and* (II) ’ \/ \/ 

O, o, . 

Of these, (1) corresponds with natural caoutchouc and should give, 00 
decomposition, Uevulinaldehyde and its peroxide, aod Irevulic acid : an 
these products were actually observed. Similarly, (11) should gne 
auccindialdeliydo, succinic acid and acelonylacetoue, none of 
could be detected, Heme, only tbe former polymeride is formed; i» 
ozmtide, C..U s O s , is an extremely viscous liquid, exploding when herM. 
l’ijiervleue should yield, not a dimeride of the structure, 


CJle< 


ch„-ch: 


t>0 li*C H iCHMe 


(compare Harries, this vol., i", 284 ), hut two dimerides, formed tints: 

"“~™<>CU*CK :c tt 


— ^ 


nI ,^eOH ton 

^XJHMe-CH 

.CH-CHMe. 


( 1 ) cii 3 -(/h*cii-cii-ch 2 - 

andfD V** 3 CH< 

aEd CH-CH-OH-CH, 

the former skiuldhave the higher boiling point. 


CH 2 -CH 5 Io 


->CEl-Cli:CH i; 
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4 ccci-'ling to A private communication from h'livorslii, difsocrot.yl 
jj-dimfhvl-A^-hexivdiene] undergoes spontaneous change into a waxy 
:'ub4»»«." bot tbis Wi1S n . ot ob ' erv e i l by the author. This hydro- 
O rhon undergoes polymerisation with great difficulty, only 50S' of 
j, being transformed after being maintained at 2!)i)“ for ion days. 
The employment of such a high temperature causes partial isomerisa- 
l j lll i ( if the dimeride, of which only a single oue should be formed from 
., .yimiielrical molecule, and also results in decomposition of the 
jolvuieride. Ehe dimeride is 3 : 3 : 5 : 5 : 6 : &-hexamelhyl-iisocrotyl ~&} ■ 

cycle ted* CH<oM~cMep CH ' CH;C,te 2' b - P- 130-132=/ 
y ram., T)* 0 8634, Df’o-Sw’l, n% 1-47751, w c 1 -47452, n F 1-48757, 
„ 1-13120. The polymeride was obtained only as an impure, yellow,’ 
viscous liquid containing decomposition products. 

Mj-rcene, which probably consists of a mixture of two or more 

isomcrides, was found to have the constants : b. p. 58 5 7 -’/ 1 2 mm., 

iv; 0-7982, »? 1-47065, » c 1-46675, « r 1-48055, n 0 1-48905. When 

heated for twelve days at 100", it yields (l) two cyclic isomerides of 
injrmie, (a) b. p. 60 — 01 ’5"/ 1 6 irtin., D'f 0 8392, ?,'■£ 1 -4661 1, tt ( , 1-46270, 
«, 1-47334. * 6 1-47974, and (A) b. p, 65 — 65-5°/ 1 6 mm, D? 0-834o' 
ii";. I"471.i3, w,. 1-467 1 4, n F 1-47922. ji g 1-48613; (2) a dimeride, 
h p. 18:1—184710 mm., D? 0-8763, up’ 1 1-49859, » c 1-49568, 
», .1-50668, )i„ 151606 ; (3) a viscous polymeride yielding a mixture 
of products when treated with ozone (compare Harries, A., 1902, 
i,8H). 

o-Flicnyl-A“r hntadiene polymerises with great ease. The dimeride 
*>« investigated by Kiiher(A„ 1904, i, 569), who suggested formulto 
for it and for the tribasic acid yielded on oxidising it with permnnuan- 
J te I lie author regards these fonniilte as inaccurate, since, arcordino 
:o In's scheme, the dimeride shnuid have the structure 

uh ^m:> kh »- 

md the tribasic acid, COjH-CHP1i-OH,-CH(CO„1I)-CH 2 -CO j IT, the 
latter agreeing better with the analytical 
II- OK— CH'CHg data than that proposed by Riiber. 

CH 4 \ { , tt As was shown by Stobbe and Reuss 

’’ cyc/opentadieno poly- 
merizes so rapidly that intense cooling 
is necessary in order to obtain it in the 
Notiomtric form. If the type of polymerisation exhibited by open- 
viain hydrocarbons holds also for cyclic compounds, the dimeride 
aRn ^ed structure (compare Rraemer and Spilker, 

* a IT ^)‘ case * s un der investigation. 

.. ' , ene ydiocarhons polymerise with great ease and, unlike those of 
■rf ! V1 * tyPf* velocities varying only within narrow limits, 
i <iri *. c J' er °* the polymerisation is also difforent, the polymerides 
di- »« C \ C ° derivatives and forming an uninterrupted series from 
hvfhnr-* 6 ^^ -roendes. Actually, however, the polymerisation of allene 
jj' .f* t? hS j 1 - 8 . COK1 P^ cat ^d by transformation to the type shown by 
hvdi'oc&ri le . Eer *es. This occurs in two ways: (1) the allene 

'ocs undergo isomeric chango into divinyl derivatives with 
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comparative ease, and (2) the dimerides are cyclic derivative 0 j 
divioyl ; thus, that of allene has the structure 

CH « -C <C( :C H ? )> CH 2, 

and readily polymerises giving a di dimeride and a polymeridv \. 
the ordinary temperature allene hydrocarbons polymerise .so sl W |‘ 
that years elap=e before the formation of an appreciable proportion of 
polymeride. But the temperature-coefficient of the velocity of tb 
change is far greater than with divinyl derivatives, and at .of .... 
velocity is approximately tho same as with isoprene and ditsnproper.v! 
The author elaborates a scheme to explain tho mechanism of the 
cess, starting from the assumptions that the molecules combine initiallv 
at a single point and that the uuion is directed by two causes ; tile 
magnitude of the affinity with the unsaturated atoms and the 
polarity. The construction of models of the polymeric forms shows 
that two types of arrangement in space arc possible: (1) the tvclic 
type, in which the central carbon atoms of allene are arranged in uriug 
in one plane, with tho four-membered rings alternately on either side nf 
this basal plane ; and (2) the spiral type, in which tho central atoms 
of tho allene groups are arranged in a spiral so that the first, fourth, 
and seventh carbon atoms occupy analogous positions on the spiral, 
and so on ; the four-membered rings lie in three mutually perpendicular 
planes, the first, fourth , '■ ami seventh ririg.s also taking up similar 
positions on the spiral. The dimerides of the two types arc identical, 
as also are the trimerides. Stereoisomerism is possible, beginning with 
the tetrameride, and assuming the formation of polymeric forms 
according to both types, two sterooisomerides maybe expected for the 
tetra-, peuta-, and hexa-meride. Higher degrees of polymerisation are 
possible only with the spiral type. 

When heated to 130 — 1 40°, as -dimethyls illene gives ."“of diineride, 
b. p. 140—141°, 18% of dimeride, b, p. 149—150°, 40% of dimeride, 
b. p. 179—181°, 33% of trimeride, b. p. 100°/8 mm., and 60% of vase- 
line like residue. The three dimerides, which are the only possible ones. 


have been already described (A., 1912, i, 173). The trimeride. 
-e 2 <^^> c< ^>CH 2 , 

is a colourless, odourless liquid, b. p. 100°/8 mm., D) 0-8723, I % u c.j's, 
<1-48724, n„ 1-48395, « F 1-50260, n„ 1-51398, optical exaltation 
2-28, and has the normal molecular weight in freezing benzene. 
Hydrogenation of the trimeride in presence of platinum black yields 

the compound, b. p. 116—116 

23 mm., Hi 0-8521, Df 0 8380, 1-46362, n c 1-46101, HOT, 

n a 1-47827, optical exaltation l a". 
O CMe, The ozonide of the trimeride is un- 

stable, and was not obtained pure. 
/CH.Sp/ C — Oxidation by means of lienzoylhy* 
CMe 2 <— >CII 2 peroxide yields the dioxide (annexed 
/\ formula), m. p. 49°, b. p. 137'; 16 ram - 

O OH., which undergoes partial hydration 

the compound , C ir) H. 20 O 3 , P- 0 1 


CMe 2 <“ r i>C<” C f 7>CII 2 


/\ 

o — ch 2 
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,-^ly a glyeo-oxide. Attempts to complete the hydration by l eat- 
f r " w.iter containing a trace of add resulted in the formation of 
CjJlsA* w - P‘ which yields a semicarbazom, 
^ 17 ^ 30 ^ 2 ^ 6 ’ 

i j70 J (decomp.), but was not obtained in sufficient quantity 
ahuit of the determination of its structure. 

W l With B. K. Mereshkovski.]— When heated in a sealed tube at 
.jjl? trimethylaHene undergoes polymerisation and isomerisation, the 
• 1 re of dimeiides consisting principally of 1 : '2-dimelhyl Z : 4-tft- 
m nuvT "C:CMe, 

•C’CMe ’ 1S a co ^ our ^ ess liquid 


ycloititone, ( 

'.u the odour of kerosene, b. p. 69 — 70°/l 1 mm., 190 — 191°/754r mm., 
P; 0-S217, 1-48337, n c , 1-47946, n r 1*49282, » c 150297. The 

ozooide is unstable, and on distilling in a current of steam is decom- 
wed into diraethylsuccimc acid, ace to no peroxide, and 1 : 2 -dimethyl- 
F , , CHMe-CICMe, . , , 

3 iioyropyMMtecjnobutaJi-i-OM, ^ ^ , which is a colourless 

li(jtud with the characteristic quinone-like odour common to all 
u*afarated ketones obtained from dimerides of allene hydrocarbons, 
b. p. S3— S6°/20 turn., and was not obtained free from traces of the 
original dimeride ; its semicarbazme , O w H ir ON s , m. p. 200—201° 
(detorop.), contained a small proportion of another semicarbazone, 
i( i. p. aiwut 180°; oxidation of the ketone with permanganate yields 
the maleinoid form of dimethylsuccinic acid. Products of higher 
polymerisation are formed to the extent of 10%, but no individual 
(impounds were isolated. 

'With B. K. Mereshkovski.]— A t 150°, polymerisation of s-di- 
Biethyhllenfi is complete in four to five days. The products contain 
(1) about 1)0% of the dimeride, 1 : 2-dimet/iyl-3 : i-diethylidenteyefo' 

Infant, pJJ w hich is a colourless liquid, b. p. 65 °/22 mm., 


1W762 mm., Df 0-8113, ^ 1*47850, v c 1-47423, w F 148013, 
K 1 19838, optical exaltation 2-25. When oxidised with perman- 
ganate, this dimeride yields the maleinoid form of s-dimethylsuccinic 
achi and acetic acid (7), whilst hydrogenation at ordinary temperature 
in presence of platinum black yields 1 : 2 dimelh>/l-Z : \-diethyhjch- 

b ' P ’ m ~ 11567760 mm., Df 07729, W2M7, 

K 142193, )* F 1-42950, » G 1-43377, optical exaltation 0-24; (2) about 
5 , of tte trmmd,, ^CRMe (!), 

which is a colourless, odourless liquid, b. p. 108 — U(j°/17 mm. 

^hfn heated at 140° for three and a-half days, aller.e yields 5% of 
dimeride, 15% of fcrimeride, 5% and 22% of tetramerides I and II, 18% of 
pentameride, 10% of hesameride, and 25% of residual polymeride. 
>* ith the exception of the dimeride and tetrarneride I, these polymeric 
(•rms all rapidly absorb atmospheric oxygen, and ail without exception 
}wld formic, oxalic, and succinic acids on oxidation, and give a dark 
iowq coloration with tetranitromethane. The viscosity increases 
*'t toe degree of polymerisation, the hexameride being somewhat more 
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liquid than glycerol. 

ch,-c:oh 


(1) The dimeride, 1 : 2 -dimtthylentc v cl 


cii,*o:ch; 


is a colourless liquid, b. p. 63 — 65°, 


i if, 1-42317. (2) The Irimtride, 

is a liquid with a peculiar odour, b. p. 1 35°/7 7 4 mm., 70 5 % 
38°/21 rani., Df 0*8624, n» 1-48064, n c 1-47677, n v 1-48922, 
optical exaltation 1*04. Tfc readily absorbs hydrogen in present.- 
platinum-black giving tho compound , 

which is a colourless, almost odourless liquid, b. p. 13: 750 — 
Of 0-7972, »* 1-43439, 1-13159, « F 143950, n„ 1-44410, cip.j^ 

exaltation 1'23. (3) Tetratneride I is a dinwrule of Ihe diiatrU- 

forms a colourless 


CH„-0-0H„-CH, 


1 1 


>C< 


”" CH fv>CH ! , and 


liqu-; 


with an odour of turpentine, b. p. 72 — 74°/9 mm., Df O^-v, 
*2 1*50301, w c 1-49905, w P 1-51204, w 0 1-51999, optical exaltati n 
2 58. On prolonged heating in a sealed tube at 150° it thickens mA 
deposits an insoluble polyraeride, which was obtained only in snail 
amount. With hydrogen in presence of platinum-black, it gives tit* 
C H 2 - C H • CH,/CH, CH— v 

CH./CII CHf ^CHMe" 

liquid with a faint odour, b. p. 77 — 7 8°/ 13*5 mm., I.-;;" 
n“ 1*46809, r? ( 1-46448, u F 1-47305, exaltation 1-51. (4) 'J'etn- 


compound, u as » ci'lo<irle;> 


CH„-CH 2 CH./CH., 

, t \ c — c — o — c 
1 J -/ II I I II 

CH, CH.,-CH., CH, 


Cll 2 — CH, CH,-CH„ 
(II.) CHMe-C — — (p — —ill Mr 
CH,-CH, 


m ericle IT (I.) is a colourless liquid with an odour of kero-ene, b, p. KM 
10 mm., Df (1-9346, n* 1 1-52624, w c l -52210, »i f 1-53579, 1 -5439(1, e.valtii- 

tion 2'33, and has the normal molecular weight in freezing bentm 
On hydrogenation it yields the compound (II.), b. p. 95-/1 3 .1 mm.. 
Df 0-8827, n„ 1-48289, » c 1-47950, n F 1 '48941, it, 1 -49528, exaltation 
2-02. On oxidation it yields formic, oxalic, and succinic acids. 

(5) The penlamcride (annexed formula; 
is a viscous, almost odourless liquid, 1'. p. 
131—1 32710-5 mm., Df 0-9498, 1 '5-281 1. 
n c 1-52422, n r 1-53765, n c 1-54591, exac- 
tion 2"90. On hydrogenation it takes up 
sufficient hydrogen to saturate two double 
linkings, giving the compound, C ]5 H 24 , as a colourless liquid with 
faint odour, b. p. 123'5 — 124-5°/8 mm., D. 0-9152, nf, l'TJilf . 
n c 1-49265, 1-00241, >»,. 1-50810, exaltation 2-40, and exhibit, 

normal cryoscopic behaviour in benzene. (6) The hezameride, C.dl . 
of similar structure to the foregoing, is a viscous, almost odoune.. 
liquid, b. p. 170710 mm., Df 0-9721, »® 1-53869, « c 1-534'Jt-, 
ttp 1-54817, « c 1-55648, exaltation 3-64. Oxalic and succinic act* 
were found among its products of oxidation. 


CH,-CH„CH„-CH, CH, 

1 2 1 2 1 2 t 2 1 1 2 

c — c: — c — c — c 

III I I I 

C'H., CH./CII., CH,-CH„ 
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It |,as been shown by Favorski (A., 1891, 1330) that, when heated 
ff jth alcoholic alkali hydroxide, hydrocarbons of the diallyl series 
undergo isomeric change to di vinyl derivatives: (TOOOCIC — >- 
) ;.C:C'C’C'C ; thus diallyl yields A.^-hexadiene. When heated at 250® 
;., r ten days, diallyl begins to isoinerise, 10% of the monomeride boiling 
3 t a higher temperature than diallyl. The crude polymeride consists 
of '1) about 15% of a liquid of peculiar odour, b. p. 97 — 98°/20 mm., 
insisting of mixed dimerides, and (2) about S5% of colourless, 
insoluble, caoutchouc-like polymeride, which is converted into ozonide 
csiilv with difficulty. At 150°, A/^-hexadiene yields a dimeride, b. p. 
«-90 5 20 inm., quite different from that of diallyl, but at 250° it 
„j rPS a considerable proportion of the dimeride, b. p. 96 — 9S°/20 mm. 

The author has devised a method for determining the velocity at 
T hich polymerisation occurs. From 2 to 10 grams of the hydro- 
carbon were sealed in tubes and heated in a perfectly dark thermostat 
st 159 ±0‘1°. After definite intervals of time, the tubes were 
cooled and their contents introduced into t-ared distilling flanks 
connected with small condensers and tared receivers. Liquids with 
],iw boiling points were distilled at ordinary pressure and those with 
high boiling points under diminished pressure. A bath of Wood’s 
luctfil was used for the heating, its temperature beiDg at first beiow 
the boiling point of the monomeride, and finally about the boiling point 
of tie dimeride. The monomeride, the residual polymeride, and some- 
tiines also the dimeride were weighed to within 0 02 gram. In general, 
■J the polymerised products were taken into account in calculating the 
velocity. The results obtained in this way were corrected for several 
mors inherent in the method. The numbers obtained with twelve 
iijdrjcarbons of the A a v-butadiene series show that: (1) With 
1 ‘oiumdes, the transference of a substituent from the extreme atom 
of n conjugated system of atoms to the middle atom is accompanied 
by increase in the velocity of polymerisation, and conversely. (2) The 
formation of a ring from a chain containing a conjugated system 
iiimases the velocity of polymerisation. (3) In homologous series, 
imoftj-e of the mass of a substituent at the middle (or extreme) atoms 
of a conjugated system increases (or lowers) the velocity of poly- 
merisation, assuming that the heating occurs at corresponding 
temperatures. The results given by the four alleue derivatives lead to 
the full owing conclusions: (1) The velocity of polymerisation of 
Homeric hydrocai bons of the allene series does not depend on the 
positions ot the substituent groups. (2) Tn an homologous series of 
•'iltne hydrocarbons, increase of the mass of the substituent results in 
.. icreased velocity of polymerisation, the heating being at corresponding 
temperatures. T H P 

Polymerisation as a Method of Detecting the Allene Group. 
Pb/ i .? EKGEI ^ -Lkbkdev (,/. Hues. Phys. G hem. Soc. } 1913, 45, 
'■*. ). The polymerisation of allene hydrocarbons affords 

a ' ! DJpIe and easy method of distinguishing them from diethylenic hydro- 
du-ioT* °^ er At 150° allene hydrocarbons are polymerised 

t ^-^tely in one to two days, part undergoing isomeric change 
- unadiene derivative. The crude polymeride consists principally 
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of dimeride or, with un symmetrical allene hydrocarbons, of d i riif rid 
The dimeride is separated by distillation ; when several are pre^r 
the predominating one is obtained by fractionation. The diiijen l 

C*CIC ,lfc 15 

of the type ^ and, on oxidation by means of permangarate y 


acetone solution, gives a good yield of succinic acid or one of if 
substituted derivatives, these being well crystallised and readily 
formed into anhydrides. Further, the dimerides of allene hydiorarbo^ 
exhibit marked optical exaltation, which is usually about, and greater 
than, 2 ; dimerides from diethylene hydrocarbons of other types are 
optically normal. T. II. p 


Isomeric Transformations of Diethylenic Hydrocarbons. I 
Isomeric Transformation of Dimethylallene [y-Methyi-A-l 
butadiene] into Isoprene. L. M. Kutscherov (/. Uu**. 

Chem. Soc. f 1913, 45, 1634 — 1654). — When heated with quinoline 
hydrobromide (compare Favorski and Borgmann, A., 1908, j, 
y-methy!-A u, -butadiene readily undergoes isomeric change into isopi ene 
(50 — 55% yield) and a small proportion of f^opropyla cet vU D e 
[y-noethyl-A a -bntinene]. The reaction is irreversible, neither isoprene 
nor y-methyl-A a -butinene undergoing isomerisation under the above 
conditions ; isoprene yields condensation products and combines with 
the pyridine, whilst y methyl A*-butinemj partly remains unchanged 
and partly undergoes conversion into an unsaturated derivative accord- 
ing to the equation: C a H s + (\TI 7 N,HX = C 5 n fl X + C, l H.N’. The 

formation from y metbyl-A aJ butadiene of isoprene is represented by the 
scheme: CMe.dCICH 2 + O 0 H 7 N,HX — CMe 2 X*CH ICH 3 + C.H-N' 
— CH^OMe'CHICHj + O^H^.HX, and that of y-methyl-A r, -lmt'ibene 
by: CMe 2 :C:CH 2 + C 0 H 7 N, FIX CHM«yCXICH 2 + C.Ji-N 
CHMcyCSCH; in the termer case, the compound CMe 2 X-CII/CH 2 X 
may also be formed as an intermediate product. 

fi-Oromo-y-m* Iky l- -butene, OH 2 !CBr-CIIMe 2 , forme! by 1 reaf ing 
y-methyl- A a -butinene cither with hot quinoline hydrobroruide or with 
hydrogen bromide in the coid, is a liquid, b. p. 1 00'5 r ; 758 mm.. 
Df 1-2381 (1-2320), 1-45093 (1-45033), and is reconverted into 

y-methyl-A“-butinene when heated in a sealed tube with alcoholic 
potassium hydroxide at 138°. When treated with aqueous hydro- 
bromic acid it yields: (1) yS dibromc-/?-metbylbutane, b. p. 01 — 62 
12 mm. ; (2) yy-dibromo fi methylbiilcme, CMeBr 2 *CHM.e 2 , m. p. 13— b, 
b. p. 53 - 5 — 54°/12 mm., 44— 45°/8 mm., 1*6987, Df 1*60U5, 
w® 1 50468, which is converted into methyl isopropyl ketone w lieu 
heated in a sealed tube with water and lead hydroxide. 

yy^-Tribrcmo-fi-methylbuiane, CH 2 Br-CBr 2 *CHMe 2 , obtained by the 
action of bromine on /?-bromo-y-mtthyl-A“-buteDe, is a hygroscopic 
liquid, b. p. 100—101-5712-5 mm., Df 2-07112, n® 1*55448. 
n T. lb P. 


Pyrogenic Acetylene Condensations. Bichard Meyer and 
August Tanzen ( Ber ., 1913, 46, 3183 — 3199. Compare A,, 19 -i 
i, 525). — The previous experiments in which nine hydrocarbons pi ej-ent 
in coal tar were obtained synthetically by the condensation of acet) eDe 
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v^beeii repeated in an enlarged apparatus which enabled ROOD grams 
f , ar to be obtained, which has been completely investiga'ed. Phenan- 
^ ne and acenaphfchene and also, in small quantities, styrene and 
j. sV letio were identified. The last has previously only been found in 
v* coal and in bituminous shale. 

' heating acetylene diluted with coal gas with hydrogen cyanide, 
r ;jine and its hoinologues were obtained. Mixtures of ammonia 
gj.berzei.o yield aniline when heated, the reaction being reversible. 
v. }Il her condensation of the aniline leads to carbazole and to benzo- 
r'lciiPi tl> e latter being formed by the action of hydrogen cyanide on 
auiline* 

In all, therefore, seventeen constituents of coal tar have been 
filled as formed by the pyrogenetic condensation of acetylene. 
Ti;p hexylene formed is n-hexylene, identical with that from mannitol. 

The formation of pyridine requires a temperature of 800°, at which 
ih? mixture of acetylene, hydrogen, and hydrogen cyanide can be 
heated without catching fire. Apparently the hydrogen cyanide acts 
u ,) poison towards the catalytic changes which bring abont the 
.iidden decomposition of acetylene and cause a mixture of acetylene 
cd hydrogen to catch fire much below 800°. 

Tin? apparatus used is figured and described in detail, E. F. A. 

Improvements in the Preparation of Dichlorinated Hydro- 
carbons in which the Chlorine is Combined with Different 
Carbon Atoms. William H. Perkin, Charles Weizmann, and 
Hauold IhwiES (Fr. Pat. 452503, and 1st Addition). — If vaporised 
lydrocAibons or chlorohydrocarbons are treated with the required 
:ialiigen with or without the addition of a catalyst or in the presence 
i? light with subsequent fractionation under diminished pressure 
Ictiime products arc obtained, and the preparation of the following 
•oil) pou mis as chief products of the reaction is described, 

IVviu ^oainyl chloride : b-dichloro-finielhylbutani (b. p. 142°), 
, o-i / i cf< ( oro ■ (i rnethylbutane (b. p. 150'), and BS-dichloro-B-melbylbutane 
b. p. 170—172°). 

From (l-clilorobutane : tetrachlorobutane : from h heptane : chloro 
oj-tane, and from isoamyl bromide : /3&-di<h loro-/} methyl butane 
i'. p. 72 — 7 5°/5 mm.). 

-Monochloroacetic acid can also be prepared from acetic acid in a 
■iiuilsr manner. F. M. G. M. 

N Compounds of Aluminium Bromide with Hydrogen 
julphide and Organic Bromides. Synthesis of Mercaptans. 
^LAUtM'K A. Plotnikov (J. Russ. Phys. Chem . Soc. t 1513, 45, 
i(i -— 1173. Compare A., 1907, i, 580). — The following compounds 
Jure been prepared: AlBr 3 ,H 2 !S, obtained by passing hydrogen 
p nde through aluminium bromide, either in a fused condition or in 
■uution in carbon disulphide, forms colourless crystals, m. p. about 
, . > ,lu d is decomposed immediately by the moisture of the air with 
aueiaUon of hydrogen bromide and hydrogen sulphide. 

>r3,h ; tB, ' Cl2S> . 0b t aine<i ^ hydrogen sulphide through a 

11 ion cf aluminium bromide in ethyl bromide, forms snow-white 
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crystals, m. p. (in sealed capillary) about 81°, is readily decompose,} \ 
water with formation of mercaptan (90% yield) : AIBr s ,Etl*r.H 
aq. = AlBr s ,aq. + EtHS + HBr, _ and in solution a , t ;V 
aluminium or zinc with liberation of hydrogen. Elect rolv»i.« 0 /' 

solution of the compound in ethyl bromide with platinum • jear-in ' 
results in the development of hydrogen at the cathode and bromic 
the anode. 

AlBr 3 ,CH 2 Br*CFl 2 Br,H 2 S forms a pale yellow, crystalline 
decomposing at about 200°, and is also decomposed by tbe nioistiu- tr | 
the air with formation of an oil with a garlic-like odour. 

AIBr 3 ,CHBr 3 ,H 2 S is decomposed by water, apparently *i t j. 
formation of thioformic add, which then undergoes condensation. 

The structures of these compounds are considered in tbe Ijp}^ 
Werner’s co-ordination system. T. U p 


Dipropyhsoamylcarbinol and the Action of Nickel Carbonate 
on itB Chlorohydrin, Ivan Vanin (J. Russ. Flys. Chem. .Syr., i;ip; 
45, 1155 — 116*2). — Ziicev (A., 1912, i, 777) lias shown that the 
action of silver carbonate on 1-chloro-l-allylcyc/ohexane jiclds f l(i 
uneaturated hydrocarbon, O n H 14 . The author finds that a similar 
change is effected by the action of nickel carbonate on e cldoro-.?. 
methyl-€-propyloctane. 

Dipropylisoamylcarbinol (/?-methyl-€-propyloctan-e-ol), obtained t.v 
the action of magnesium isoamyl bromide on butyrone, lias propeitits 
agreeing well with those given by Murat and Amouroux (A , 1912 
i, 527). 

c-Chloro-fi-metkyl-c-])ro)>yloctane, CPr 3 Cl , CH s , CH 8 *CHMe.», is a 
colourless, mobile liquid, b. p. 115 - — 1 1 7°/30 mm., D" 

13jf 0‘8748. When heated with excess of nickel carbonate in a reflux 
apparatus in an oil-bath at 135 — 145° for four to five hours, if i* 
converted into a methyl}/ropyIoctene, CHEtlCPr'CIl./CH./CILMe, or 
CPr 2 :CH-CH ? -CHMe 2 , b. p. 89—917*20 mm., 189^1917756*3 mm. 
DJ 0*7773, D® 0*7610, which may be identical or isomeric with that 
obtained by Murat and Amouroux (loc. cit.) by catalytic dehydration 
of dipropyh’soamylearbinol with alumina. T. H. V 


Transformation of isoNitro-compounds into Ketones. 
S. & Nametkin and (Mile.) E. T. Pozdnjakova ( J . Rue ** Phy *. Cktm . 
,Soc ll»13, 45, 1420 — 142*2). — Three methods exist for converting 
secondary nitrocompounds into ketones: (1) Reduction of na?cet;t 
igonitro-com pounds by means of stannous chloride (compare Konovalm, 
A., 1899, i, 733); (2) action of acids on aqueous solutions of salts of 
isoDitro-com pounds (compare Nef, A., 1895, i, 3) ; (3) heating ol 
halogen-substituted nitro-compounds (compare Wislicenus ami 
collaborators, A., 1908, i, 973; 1909, i, 99 ; 1910, i, 621 ; 1912, i, 

The last two methods are, however, only of theoretical iuteiest. 
Nef's method yields, besides the ketone (or aldehyde), more or les* ie * 
nitro-com pound, which renders purification difficult, whilst metb° ( ^ 
is applicable only to those cases in which aggregation of 
electro-negative groups tc one carbon atom renders the ha og.cn 
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. .. -1 nitro-compound unstable. Konovalov’s method gives 

' , i exults. 

tX |V- .i • ition of the action of permanganate on nitro-compounds 
A.. 1910, i, 830; Konovalov, A., 1904, i, 499 ; 1905, i, 762) 
under tlia following conditions, almost quantitative yields 
7 . v;ier? ponding ketones are obtainod. A solution of the nitro- 

L . . , ; I in potassium hydroxide solution (1 part to 2 of water) is 
f • idi live to six times its volume of water, and in the event of 
t t: uiu of insoluble nitro-compound, the latter is extracted by 
' ? li'dit petroleum. To the aqueous solution, mixed with 

7.,' s t .f ire in a large flask, is gradually added the theoretical 
' .i-vo! 107 potassium permanganate solution, the ketone being 
». ui to distilled in a current of .steam. 

In this way, liitroc.ycfohexano gave a 97% yield of cyclohexanone, 
, i ,,; iLiuoreue, a 90'% yield of fiaorenone. T. H. P. 


Structure of isoNitro-oompounds. 8. S. Xametkin (J. Buss, 
t'hem. toe., 1913, 45, 1414 — 1420). — Tne author criticises tlio 
iiviimeii 1 s advanced by Steinkopf and Jurgeus (A, 1912, i, 152) in 
. ijijiuit of llantzsch’s formula for 7sonitro-compounds. 

Sticv is laid oil the unsaturated character of these compounds, 
which react with halogens and halogen hydraeids, and in alkaline 
.yluiioit, even in the cold, instantly reduce 1 — 2% potassium per inan- 
imate solution, the nitro compounds being converted almost quanti- 
tatively into ketones (compare preceding abstract). Such ready 
„..\i Usability is difficult to explain according to Hantzsch's ring 
.Mt^titiUion, but is easily understood if the presence of a double 
nuking is assumed as is the case in the structure proposed by Michael 
ni l Xef. If oxidation at a double linking between carbon and nitrogen 
f-.lloivs the same course as at one between two carbon atoms, the 
.>:iiial product of the reaction should be a compound exhibiting an 
irciiinulation of hydroxyl groups and hence possessing but slight 
Nubility: loss of the elements of water from this compound would 
yivM ketone and a nitrite: — CINO'OK — > — C(OH)'NO(OH)(OK) 

- “U) + KNO s + H 2 0. 

Tlie behaviour of salts of primary nitro -paraffins on acidification, 
"bich yields transitory nitroso-compounds and finally hydroximio 
i* also readily accounted for on the basis of Michael and Nel’s 

jimla : OliRiNO-OH -> OHRiO + iNOH CHR(OH)-NO — > 

uhOUj.NOH. When, however, tho nitro group is accompanied by a 
lucre or less electronegative group, this intermediate formation of 
t.itioso compound does not take place, as no blue or green coloration 
1 . 1 makes its appearance. Such an essential variation in one and 
tliy Mine reaction leads the author to suggest that the first, stage in 
action of dry hydrogen chloride is most probably a direct com- 
Miiatiou, the unstable compound thus formed subsequently undergoing 
i mia molecular rearrangement and loss of water: CHRiNO-Oil + 
\ i A ■ OHUCi*KH(OH):0 -> CHKCI-N(OH) 4 -> CRCliNOH. 

tl . mote cases where the isonitro-compound and the product of its 
umou with the hydrogen haloid exhibit particularly slight stability, 
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the loss of water may partly precede the rearrangement ; a nit,,,,, 
compound would then be formed as intermediate product : 

CHKl NO-Oll — >-CHUCl-NH(OH):0 — ^-CHRCl-NO — >CL; c,:x, )H 

Analogous interpretations suggest themselves for the i., u , lidj , 
of halogen-substituted nitro-products, nitrolie acids and L ., d;hi ,"' 
Further, Nef's reaction does not necessitate the intermediate i . 
of a ring compound, as it is expressed in all probability by tin, ac-htrL 

:c:no-oh + h 2 o -» :g\oh)-nh(oh):o+h 2 o — > :r : i., u y 
:noh + h 2 o. t. h. p; 

Nitrosites of the Aliphatic Series. K. V. Sidorenko i /-„ l( 
l‘hys. Chen. Sot., 1913, 45, 1580—1604).— The author has ■icvi^td a t 
improved method for pi epaiing ethylene nitrosite (compare I Oiuj ,. .. 
A., 1899, i, 845), a number of reactions of this compound beinj 
studied. 

When heated in a sealed tube with dilute hydrochloric acid (1 ; l , 
yields hydroxylamine, appaiently according to the equation ; 

(0 2 H 4 0 s N 2 ) 2 + 4H 2 0 + 4HC1 = 2CHOCOJI + -4NR,-0JUl(JI. 

At the ordinary temperature it is dissolved by concentrated sul[*Lunc 
acid, from which it is precipitated unchanged on dilution. Citric aeij 
seems to be without action on it in the cold, but in the hot y 
oxalic acid. 

With ani ine in absolute alcoholic solution, it gives a basic coin- 
pound, and this, with hydrochloric acid, yields a crystalline substance, 
which is difficult to purify and gives poor results on analysis. Vmltr 
similar conditions, />-nitroaniline acts on it apparently as a catalyst, 
being obtainable unchanged from the products of the reaction. 

With benzylamine it reacts in accordance with the equation : 
(C 2 H 4 0 3 N 2 ) 2 + Is 11 2 * CH 2 1* h = ( C 2 H 4 0 2 K 2 ) 2 1 N • C 1 1 2 Vh + - 11,0, 

the unstable compound thus obtained crystallising in long, ouKii'- 
less, silky prisms and exhibiting normal cryoscopie behaviour it. 
benzene. 

With dibenzylaminc it reacts thus: (C 2 H 4 0 3 N 2 ) 2 4- 2.NHl(CiLl > hj. - 
2C 2 H 0 2 K*N(GlI 2 Ph) 2 + NoO + H 2 0, the compound formed mstallbiiig 
in long prisms, m. p. 74*6— 7 5 2°, and possessing the normal molecular 
weight in freezing benzene. This compound exhibits feeble hnc 
properties ; it exerts a scarcely perceptible alkalino reaction on 1 : t in u 
and yields no salts, even with strong acids. When reduced with m 
and hydrochloric acid, it yields a sparingly soluble hydrochloride, whuh 
forms a platinichloride insoluble in alcohol. Accompanying tbs 
dibenzyl amine derivative is a small quantity of a compound "him 
separates in crystalline granules and possibly represents the result of 
combination between the amine and the nitrosite after the latter i? 
resolved into two separate molecules. 

From -these results the conclusion is drawn that ethylene intio? 1 ^ 
has the structure N 2 0 2 (CH 2 *CH 2 -N0.,) 2 , and thus belongs to the dvs 
of ^-nitrosites (compare Wieland, A., 1904, i, 54). *■ * • 

The History of Alcohol. Edmund 0. von Lippsiasn {Chem. M. 
1913, 37, 1313—1316, 1346—1347, 1358—1361, 

1428 — 1429. Compare A., 1912, i, 824; ii, 897). A iep), VV1 
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pi-mm-al quotations, to criticism by Diels of the author’s view that 
and the process of distillation of readily volatile substances 
uij known before tho eleventh century. ’ H. \V. 

Vaoour Pressure of Glyceryl Trinitrate at the Ordinary 
Temperature. D. Chiakaviglio acd 0. M. Corkino (Gazzetta, 1913, 
43 i — 398). — In certain circumstances the rate of cooling of a 

„ -ubstauce situated in a closed space containing a very attenuated 

,. , i v apour is proportional to the concentration of the molecules of 
u.e IPIA or vapour. Applying this method, the authors find that 
a;,,:’, -III i!f J the vapour pressure of glyceryl trinitrate is less than 
ii iiuiii Him , so that it is beyond the limits of measurement or even 
ihlirtion. The value for the vapour pressure given by Marshall 
;J, ,v. Chem. M-t 190*, 23, 157 ; compare P., 1913, 29, 157) they 
i , , ,i, untrustworthy, because it is based on the assumption that, 
(in; vapour pressures of glyceryl trinitrate and mercury are 
i,jn,l at 7<> .theyaroalsoequalattheordinarytemperature. R. V. S. 

Preparation of Aluminium Ethoxide. Clement Berger 
rend., 1913, 157, 717—718). — Aluminium anialg am acts but 
viuA ly ;iu absolute alcohol, but if, prior to the addition of the amalgam, 
a Ijuh- sodium is dissolved in the alcohol, then, on warming the mixture 
miller a reflux condenser, a rapid action takes place. When a con- 
siderable precipitate has formed, it is filtered oil rapidly, and the 
filtrate evaporated to dryness in a vacuum. The solid residue is 

■ ■ ■■ ethoxide, Al(OEt) 3 . It is readily decomposed in the solid 
state or in solution by water, giving alcohol and aluminium, the 
l ie-sure of small quantities of water stopping its preparation. In tile 
solid state it is decomposed by beat. \V, G. 

Preparation of Epichlorohydrin, Jean NIvif.ke (Bull. Soc. 
ciniu.. 1913, [iv], 13, 969—97 1 ). — A detailed account of a method 
already mentioned (compare this vol., i, 697) for the preparation of 
rj'iiliiwruhydrin by the interaction of ay-dichlorohydrin and potassium 
hydroxide in the presence of small quantities of water. W. G. 

Catalytic Preparation and Decomposition of Esters. 
.Vi-rnoxsE Mailue (Chem. Zeil., 1913, 37, 777—778, 806—807).— 
lee lirst paper contains a historical account of the work done on 
tlir catalytic preparation and decomposition of esters with particular 
le.uture to the more recent experiments of Sabatier and Mailhe on 
u.tm-eol metallic oxides. The second paper is a discussion of the 
'y w\ lour of esters of aliphatic acids towards metallic oxide catalysts 
'mil special reference to formic acid and its esters. H. W. 

Preparation of Sparingly Soluble Salts of Aluminium 
'J 1 Formic Acid Alone or with Formic together with 
^etic Acid. Albert Fkiedlander (D.R.-P. 263865).— Aluminium 
urm'xlt, Al(0H)(HCO 2 ) 2 , and aluminium formoacelale, 
liCOj* A I ( C 2 H 3 O a ) u H, 2 H 2 0, 
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are respectively prepared by heating aluminium hydroxide ujtj) 
anhydrous formic acid or with a mixture of formic and acetic iici.U 
they are of therapeutic value. F. M. 0. \I 

Ferri- and Chro mi -formates. Rudolf F. We inland and )j ANs 
Reiulen (tier., 1913, 46, 3144 — 3150). — The compounds formed wr,ci 
a ferric salt is treated with sodium formate have been studied. In ' 
deep red solution which results when equivalent quantities are mix*.] 
there is present the cation [Fe 3 (H/C0 2 )J of the hexaformato-ti-ifen-j. 
base, of which only the monoformate has yet been isolated ( T>j]i uilI 
A., 1909, i, 283; Tower, 1910, ii, 900). By the addition of so ;;j 
sodium formate to such a solution, the red colour gradually taeouifcs 
pale, and trisodium hexqformatoferrate, [Fe(H*C0 2 ) 6 ]Na 3 , separates in 
pale green, microscopic, rectangular tablets. Thus, in prosecco of 
much sodium formate the anion [Fe(li*C0.,\.] of hexaformatoferric 
acid is formed. This recalls the deep green of the trioxalatoferri-anion. 
By the action of water, the pale green solution or salt becomes red, tin* 
complex ions being in equilibrium. 

The composition of the red formates, which are formed when i'erri.- 
salts are mixed with sodium formate, varies, and the formic adl 
content rises with the concentration of that acid in the solution. It 
is therefore probable that in these substances there may be premia 
salts of the hexaformatoforri-base with the hexaformatoferric acid 
Brick-red, microcry stal line compounds which agree with the formula: 
[Fe(li-C0 2 ) j[Fe b (Il-C0 2 ) 6 ],8H 2 0 and ^ 

[Fe(H-CO J ) c l[Fe./ ( t o r ^ ) « |, HH.X> 
have been prepared. 

Similar phenomena occur in the case of chromium salts. From a 
solution containing 30 mols. of sodium formate to one of chromium 
nitrate, trisodium hexaformatochromate, [Cr(H*C0 2 ) ( j]N'a 8 .4‘5H 2 0, erjv 
stallises in greenish-violet rhombohedra, which are only decomposed by 
ammonia after prolonged boiling. J. 0. \V. 

Two Isomeric Forms of Anhydrous Sodium Acetate. Daniel 
Vohlander and Otto Noltk (tier., 1913, 46, 3199 — 3212).*— Au 
anhydrous form of sodium acetate is obtained on fusing sodium acetate 
trihydrate below 100°, and it also crystallises from fused sodium 
acetate. Intermediate hydrates do not exist. This modification is 
isomeric with that obtained on cooling the amorphous flux prepared by 
dehydrating above 200°. The new low temperature modification 
crystallises in the rhombic system and passes into the isomeride at 
198°. The change is enantiotropic, the reverse change taking place so 
slowly that the two forms can exist side by side for months, llw 
decomposition temperature of the trihydrate into water and anhydride 
is58-2 y . 

Both anhydrous forms when crystallised from absolute ethjl oi 
methyl alcohol yield the new rhombic form. This is an excellent 
condensation agent, absorbing water much more quickly than i ■'* 
ordinary fused form. For such purposes the trihydrate is 
dehydrated at 120 — 160°. 
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lie j.lienomena of polymorphism are explained on the assumption 
- v/hliin the molecule as a whole there is a difference in the 
;„| 4 " v of i lie energy between the different parts. Further, in 
"."I-n-iui'M'p these intramolecular differences there are variable 
differences in intensity between similar molecules, so that the 
!. .|.vui become united in different ways. Thus two sodium acetate 
j v ',,k< may be united. 

Mt CO* ON a MeCO— ONa CH 8 *COONa 

MeCO-ONa CH 8 -CO-ONa NaO*COCH 3 . 

Suit differences will explain the different crystalline structuro of 
j„.h iiiorphic forms. E. F. A. 


The Solidifying- and Melting points of Mixtures of Stearic 
an d Oleic Acids. Robert Meldkuai (C/iem. News, 11)13, 108, 

\ .cj jm [ ), — T he investigation was undertaken to confirm the degree 

v i avcuniey of Dalican’s method of determining the solidifying point 
ai.d i lie thermometer bulb method of determining the melting point of 
mixtures of fatty acids. 

la the first series of experiments, the solidifying points were taken 
]., a test-tube 7 inches by 1 inch filled three parts full, which was 
>uq>mded in a glass jar. The mixtures of acids were melted and 
m ,!e<l to within 10° of their solidifying point. The thermometer was 
inserted and when crystallisation had commenced the whole was very 
•lowly 'tii-red until the thermometer ceased to fall, when tho latter was 
in the centre, 1 J inches from the bottom, and the readings com- 
i.leted. The point at which the thermometer rose and remained 
itionary was taken as the solidifying point. Tho method yields very 
i .u.enrdaul results for any given mixture and, contrary to the general 
i.i-.iicf, indicates the composition of the mixture more accurately when 
ti.e solidifying point is low than when it is high. 

A .-ecund series of experiments was performed in the same apparatus, 
but without stirring. The results are concordant among themselves, 
but both rise and solidifying point are lower than indicated by the first 
Inc' hod . Tho rise appears to be rather erratic, and is apparently 
governed by the amount of matter crystallised per given interval 
d time. When working with large quantities, it appears to be 
eliminated. 


A series of determinations of m. p. has also been made (1) by cover- 
!lj - the thermometer bulb with a thiii layer of substance, and suspend- 
ing it inside a test-tube which is gradually heated in a beaker of 
wafer; (2) by the closed capillary tube method; (3) with an open 
capillary, and (4) with a capillary U-tube both limbs of which are 
‘ etl limb contains a column of solid fat 4 cm. long. The 

lUI,e .I-* m a water-bath, the thermometer being placed between 
1iie ' ) lia | w > Iff® temperature at which both columns of tat are at equal 
lal * ul taken as the m. p. The conclusion is drawn that the bulb 
metliod is the most accurate, the chief difficulty in it lying in obtaining 
ua tfoim coating of the fat. In the methods which depend on the 
1 ! q<i uvinetiC of the column of solid (Nos. 3 and 4), movement occurs 
- “ n- tun latter is completely molten. H. W. 
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The Reaction between Acetoacetic Esters and Pfaeny] 
Iododichloride. Georg Sachs ( Monatih ., 1913, 34, 1 409 — 1 tJ 5 , _ 
The application of phenyl iododichloride as a chlorinating agent 1 1S , 
been studied in the case of methyl and ethyl acetoacetates. Ileat-tua 
with the methyl ester commenced at 34— 35° aDd slackened af; tr 
slightly more than one molecular proportion of phenyl iododiiiil 01 j,|, 
had boon added at 60°. On distillation, a constant boiling, instp iiril |,'. ( , 
mixture of approximately two molecules of iodobenzene with one 
eule of the expected methyl a-chloroacetoacetate, b. p. 84“3'i U im . 
■was obtained. When ethyl aeetoacetate was warmed at 60- -Sip „j,f 
two molecules of the agent, however, iodobenzeDe, b. p. 79713 , lffl 
and ethyl a-dichloroacetoacctatc, b. p, 9 9°/ 2 1 mm., 207 / 753tntji., w 8re 
obtained. J- 1 \V, 

Optically Active Dimethylsuccinic Acid. Alfred \Veus £h 
and 51. Uasykin (7>'er., 1913, 46, 3229—3232). — It is shewn that 
dimethylsuccinic acid may' be resolved by means of optically active 
triethylenediamineeobaltic bromide. The modification of dimethylsuccinic 
acid, in. p. 195°, could not be resolved, and accordingly it represents 
the raeeo-form. The form m. p. 127° gives rise to i-trielhykwii- 
aminecobal tic bromide \-dvnethylsuccinate, which is spaiiDgly soluble, 
whereas the mother liquors contain the corresponding A-dimt!,yl. 
euceinate. The optically active dimethylsuccinic acids have m. p. isl- 
and [a],, +7 8° and -8 0.° E. F.A. 

Ketonic Decomposition of /3-Laotones and its Application 
to the Synthesis of Ketens. Erwin Ott (Annate, i, 1913, 401, 
159— 177).— Somewhat similar to the behaviour of dialkylmalonit 
anhydrides by heating, whereby dialkylketens arc formed (Staudingtr 
and Ott, A., 1908, i, 602), is the behaviour of derivatives of 
Meldrum’s /3-lactone of /8-hydroxyfsopiopylinalonic acid (lb, IMS, 
93, 601). In these also, by heating, the 4-ling is broken aui 
acetone and ketens are obtained. The /3-lactone of it h\\kcxy.,i- 
propylmalonic acid decomposes by heating into carbon dioxide, carbon 
suboxide, acetone, and acetic acid. 

The B-lactone of B-hydroxy-a-melhylisopropylmalonic acid, 

O— C51e 2 
CO'CMe'COjH’ 

docomp. 110—113°, colourless leaflets, is obtained by treating methyl- 
malonic acid with acetic anhydride and a little concentrated S'llpbunc 
acid, and keeping the product for many days with the calculated 
amount of acetone. The lactonic acid decomposes by heating into 
carbon dioxide, acetone, and viscous substances. It cannot be csuhiik 
directly, but the methyl ester, C 8 H 12 0 ( , in. p. 59'5°, b. p. il / ™- 

is obtained, together with the /3-lactoues of / 3 -hydroxytsopropylmrioj v 
acid and of / 3 -hydroxy-a-inethyliwpropylmalomc acid, m a remr.ruo. 

reaction between methyl iodide and the /3-lactone of silver p -11 ) ' - •• 
t'sopropylmalonate. The methyl ester, which is remarkably 
and distils at 2137723-4 mm., with only slight decomposition, )«'-• 
by heating in a current of hydrogen, carbon dioxide, acetone, 
about 50% of dimethylketeu. 
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|- JJactoii e of a-bromo-ji-hydroxyisopropyliiudonic aci-l, 

?-CMe 2 

C0-Cllr-00 2 H’ 

Kh .'UI!'- e>7 — 92°, colourless needles, is prepared by exactly neutralising 
d-Ucbme of (i hydroxyfsopropylmalonic add with 2A r -sodium 
ijv.li-.’.xnU* in the cold and treating the solution slowly with the 
amount of bromine. At 130° the brominated lactonic acid 
i v mu!i-.-.es into acetone, carbon dioxide, and hydrogen bromide. 

Ti.o m’thyl ester, C r FT g 0 4 Br } m. p. 87°, colourless prisms, prepared 
j'k'Ui da’ silver salt and methyl iodide in benzene, is decomposed by 
*;. AV distillation at 95° over a faintly glowing platinum spiral in a 
v.miinn. whereby carbon dioxide, acetone, and bromoinelkylketen, 
CIJiMdfO, are obtained. Bromometbylketen is being fully examined ; 
i; poly 111 crises with great readiness to a faintly yellow, resinous 
<u ! ,tlu»o:, (O s lI s OBr) sl in. p. 60—70°, and differs from all other 
j e i t ns in not reacting with aniline. 

Malonic add and acetic anhydride in the presence of a little con- 
a-atrated sulphuric acid yield, after removal of the excess of the 
uiiiivdriile and the acetic acid at 30 — 40°/l — *2 mm., an extremely 
hygroscopic oil which is presumably the mixed malonic acetic anhydride, 
-illicit contains for each molecule of malonic acid, one acetyl group 
wiiirii cannot be removed without decomposition. The substance yields 
cu-hou suboxide by warming on the water-bath, and reads with 
;u'et;.-jie to give an 87% yield of the /3-lactone of /?- hydroxy iaopropyl- 
iimlouic acid. Dimethylmalonic anhydride is obtained in 96% yield 
by mating dimethylmalonic acid with acetic anhydride and a little 
1 'Miucin.rated sulphuric acid, and removing by-products at 40°/l— 2 mm., 
iik* operations being once repeated on tlio product. Viethylmalomc 
•u't'j'.lrhltj prepared in a similar manner, is a liquid. O. S. 


Synthesis of Formaldehyde from Carbon Dioxide and 
Water by Inorganic Colloids acting as Transformers of 
Light Energy. Benjamin Moore and T. Arthur Webster ( Proc . 

^ 1 3, [/»], 87, 163 — 176). — The experiments of Bach, Euler, 
IMicr. and Priestley (compare A., 1906, ii, 299, 881) have been 
f illumed and extended to show that formaldehyde is synthesised from 
cai bun dioxide by means of inorganic colloidal uranic and ferric hydr- 
oxides in very dilute solution. The colloids act as catalysts for light 
gy i positive results being obtained only in strong, diiect sunlight 
,l!i . u “uviol” mercury arc. Under similar conditions, crystalloid 
M'.uuum nitrate does not cause synthesis. The uranium catalyst is 
P ow t ,,, ful than the ferric catalyst. It is claimed that such a 
pu-e.ss ueeuiring in nature forms tho first step in the origin of life. 

E. F. A. 

Condensation of Aldol with Formaldehyde. Y. P, Kravec 
CUm. Soc., 1913, 45, 1151— 1463).—’ With the object 
-"tanju.tr t.erivatives of pentacrythritol, from which the hydrocarbon, 

, ’ ik '.l % Gnstavson (A., 1896, i, 669) as vinyltrimethylene, 

MtJ™ Tr 1 ( com P ar . e Zelinski, this vol., i, 251), the author has 
k -*- 1 o‘ite the condensation of aldol with formaldehyde under the 

4 s 2 
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conditions laid down by Tollens and Wigand (A., 1892, 127): ti,j. 
reaction may be expected to give methylpentaerytliritol. 

Aldol may be readily prepared in good yield (30 grams) by a inttLoil 
devised by Zelinski and Volkonski, but not yet published. It tondatv 
in mixing acetaldehyde (100 grains), dissolved in an equal weight <7 
water, with freshly precipitated, alkali-free lead hydroxide (3u g, 
at a temperature not exceeding 5°, the mixture being left a: tti( . 
ordinary temperature for two hours and then gradually heated ou ti,,, 
water- bath at 25°, 30°, and 35° during eighteen hoars. 

In presence of lead hydroxide, aldol and formaldehyde „j vt 
pentaerythritol, so that resolution of the aldol molecula into 2 i,, 0 ], 
of acetaldehyde precedes condensation with formaldehyde. The action 
of lead hydroxide on aldol is hence a typical, reversible reacts, u 
(compare de llruyn and Alberda van It, k on s tel ti, A., 1899, i, 75.1: 
Lob, A., 1909, i, 767 ; Liib and Pulveruiaolier, A., 1910, i, 95). 

Pentaerythritol ia also obtained from aldol and formaldehyde ii. 
presence of calcium hydroxide, but the latter is not able to effect the 
condensation of acetaldehyde to aldol. T, II. P, 


Mechanism of Oxidative Changes. Heinricii Wielani, (fo, 
1913, 46, 3327—3342). — The catalytic action of palladium or platinum 
is not due to the activation of molecular oxygen with inUt mediate 
formation of peroxide, but it is attributed to the activation of hydrogen 
This theory is extended to biological oxidations, and it is shown t hat 
certain of these can take place in presence of palladium black audio 
the complete absence of oxygen, provided that the accumulate,! 
hydrogen is removed by the presence of other substances with m 
affinity for hydrogen such asyi-benzoquinone or methylene-blue. 

Dextrose can be dehydrogenated by shaking with palladium black at 
40° in an atmosphere of nitrogen, carbon dioxide being formed from 
the beginning of the reaction as well us hydrogen. The change I- 
acceleratod on the addition of ;<-beuzoquiiiono, winch is converted into 
quinhydrone or of methylenc-blue, which is decolorised. Ill presence 
of oxygen which forms water with the liberated hydrogen, the change 
is still more rapid. Gluconic acid is even more quickly dehydrogcmtel 

Lactic acid yields pyruvic acid under similar conditions. 1 hcuo,, 
m-cresol, guaiacol, pyrogallol and aniline can be dehydrogenated link 
absence of oxygen. Tyrosine and uric acid are resistant, but m hot 
these cases the action of the oxydase is known to be combine, 
that of a hydrolysing enzyme. • „„„ 

Alcohol in presence of metbylcne-blue or of y-benzoqumone i» 
verted into acetic acid by an acetone preparation of acetic acid ,ac e a 
all oxygen being excluded. Acetaldehyde behaves similarly, )■»« - 
methyl alcohol or formaldehyde are converted into foimu. ; 
Dextrose is dehydrogenated by the acetic acid ferment m p.esuue 

methylene-blue, carbon dioxide being formed. /.tin the 

The reducing enzymes, for example, Schardinger s reductas , . 
same manner. Salicylaldehyde is converted into sa ic) m ' , | elie . 

milk enzyme either in presence of oxygen or in presence u ^ ^ ^ 
blue in the absence of oxygen. 
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Biochemical Synthesis of a Sugar of the Hexobiose Group, 
r-ntiobiose. Kmile Bodeqdelot, Henri Herissey, and .1. CoritRE 
t mud. , 1913, 157, 732 — -734; J. Pharm. {'him. , 1913, [viij, 8, 
• 4 i — Hi 1 '. — ' The authors have prepared and isolated gentiobiose in a 
.-are by the action ot emulsin, from almonds, on a concentrated 

• ’ ,f dextrose at 15— 20° for one month. The excess of dextrose 

v,.. moved by fermenting it with top yeast, after destroying the 
,| ,].j,i by heat and diluting the solution. The fermented liquid was 
, , r „i;„t.d with calcium carbonate, filtered and evaporated to dryness 
", |", r educed pressure. The dry residue was extracted with* 95% 
' di-A from which extracts two crops of ciystals were obtained, the 
containing mineral matter, and tho seeoud being pure gentio- 
,’ v , t , -,s shown by its physical and chemical properties. \V. Cl. 

Peculiarity in the Solubility Curve of Sugar in Water. 
Pi, (turn [ISM. Assoc, ckim. Suer. Dist., 1913, 31, 94— 103),— A 
tk-oit'ticu! ptper. It is shown that the equation 5= 28162/(157-97 - 0 
the solubility of sucrose in water at a temperature t. The 
ill;, /lent of supersaturation C._ is obtained by the expression 
r. -= X(ir>7-97 -(jj/28162, in which .V is the solubility at a temperature 
I ai:-l Ip the lower temperature to which the solution is cooled without 
avtiihisatiori. Thcconstant 157*97 is shown to represent the tempera- 

• nVi. at which the solubility of sucrose in water becomes infinitely 
luge, that is, the temperature at which sucrose and water are miscible 
in all proportions. A number of other empirical equations are given 
.lulling with the freezing-point constant and the specific heat of 
i-pieuits solutions of sucrose, and also with the heat of solution. 

J. F. S. 

The Nitration of Cellulose, and the Decomposition of 
Nitrocellulose by Acids and Alkalis. G. Meissner (Zcitsch. ges. 
<Stie<s. Sjnriystoffwesm, 1913, 8, 252 - 254, 269—271). — An account 
-f numerous experiments on the yields, stability, and variations in the 
mil nets obtained by nitrating cellulose under different conditions, 
logether with an aceouut of tho decomposition of these compounds by 
iii-isaml alkalis. F. M. G. M. 

Unstable Products in the Nitration of Cellulose. Ernst 
Kill, ami Max Decry [Zcitsch. ges. Sckiess. Spi engstoj/'icesen, 1913, 8. 

1 .'I').— 44 hen water is removed from nitrocellulose by systematic 
it-xtmenl with alcohol, it gives rise to a brown powder, decomp. 162°, 
-uiiile in concentrated sulphuric acid; this when extracted with 
■ti-i r Punishes two compounds: (1) a yellowish-brown powder, decorn- 
- -tug at 1 1 4°, containing about 10% of nitrogeD, and converted by 
■I'Cetdruted alkalis into a compound soluble in water ; and (2) a violet 
'"«ihr conn, icing y 45% ,,f nitrogen and decomposing at IS?' 3 . 

F. ,41. G. M. 

fatty Acid Esters of Hydrocellulose and their Hydrolysis. 
ur.iiMHT Stein (Zeitsch. augtw. Chen,., 1913, 26, 673 -677).— 
't ei natives of hydrocellulose are prepared without difficulty by 
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acting on hydrocelhilose with the auhydride of a fatty acid j n 
presence of concentrated sulphuric acid. The properties of the- ] Jr ,] ' 
cellulose esters of the homologues of acetic acid are similar to tho> °? 
acetyl cellulose. 

In order to obtain information as to the manner in wliich V 
catalyst acts in the esterification of hydrocellulo3e, the action "of 
acid anhydride on hydrocelhilose in the presence of chloroacetir uf-ii 
trichloroacetic acid has been studied. It is found that the use of t v 
catalysts leads to the production of an ester containing chimin*. \ 
some cases to the extent of 2*8°^. \y [] ,; 1,1 

The Preparation of Triethylamine. Jitf.ndra Nath n A , r ... 
(J. Amer. Ghent. Soc. t 1013, 35, 1781—1783).— If 75 c.c. of ^ 
bromide and 50 c.c. of ammonia solution (D 0-88) are heatcl 
in a closed 750 c.c. flask in tho steam-oven for three hours, $uW 
distillation with sodium hydroxide solution into dilute hydrochloric 
acid gives a mixture of ammonium chloride and ethylamine hydro- 
chloride which are most easily separatod by filtering the latter in a 
molten condition from the solid ammonium chloride. 

The ethylamine from 62 grams of the hydrochloride is then mixed 
with 44 c.c. of ethyl bromido and again hcited in a closed il i<k fo- 
three hours in the steam-oven. After cooling, the liquid is d counted 
from the separated crystalline solid and is then evaporated with dilute 
hydrochloric acid, when the residue (approximately 19 grams) consists 
of pure triethylamine hydrochloride. 1). F. T. 

Resolution of a> Alanine into its Optical Antipodes by means 
of Active Acids. II. Amedeo Colombo no and Gidselu-e S.vxna 
(Atli R. Accad. Lined , 1913, [v], 22, ii, 292 — 29S. Compare thi> 
vol., i, 1208). — In alcoholic solution, the ethyl ester of alanine .ud 
cZ-camphor.su Iphonic acid yield the salt of the inactive ester, 
C() 2 EfCHMc-NH 2 ,C lft ll 15 0-S0 3 H,|H 2 0, 
m. p. 95 — 100°, [a}, +11-49°. When water is used as solvent, 
crystalline fractions are obtained of gradually increasing melting point 
and specific rotation, but separation of the d- and Z-alaniues in this wav 
is not easy 

Such resolution is, however, readily effected by means of d-hromo- 
cam phorsul phonic acid, mixing of the ammonium salt of this acid with 
alanine ester hydrochloride in aqueous solution resulting in the 
separation of ethyl d -alanine d-bromocuniphorszdphonale, 
COjRt-CHMe-NHpCjoH^OBrSOjHjH^O, 
m. p. 145° or 192° (anhydrous), [ajf? +67*54° (hydrate), which com 
sponds with the dextro ester and with Z-alanine, Isolation of ethyl 
Z-alanine cZ-bromocamphorsulphonato from the mother liquor is trouble- 
some and gives only a small yield j possibly this ester could be more 
readily obtained by the use of Z-bromoeampkorsulphonic acuh ^ ^ 

Tetra-aminoadipic Acid and a 8 - D ihy droxy - fly- diami n oad iptc 
Acid. Wilhelm Thau be and Arthur Lazar ( Ber 19i3, 4o. 
3438 — 3450. Compare A., 1903, i, 76). — An account ot the replay- 
meut of the bromine atoms in the monolactam of oS-dibromo-^y-w* 
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' n0 : u) t ..nc aaSS-tetracarbaxylic acid (1) and the dilactam of uS-di- 
, jy diaminoadipic acid (II) by the hydroxyl amino-, and 
j-Lth’vlainino-groups : 

; I i 'i;r(CO s H) 2 -CH<™ ^^>CBr-C0 2 H 

„ r , „„ -CHBr-CH — NIL 
(I1 -) C °<NH-6H-CHBr> Ca 


\V1r-ii heated at 105° with alcoholic ammonia, the dilactam of dibromo- 
j;, minoadipic acid is converted into the dilactam of a/3y8 -tetra amino- 
.Ntf CH*OH(NH 2 ) 

fihjdc acid j y Q[X crystallises 

in elLir aggregates of short, stout needles, and forms a sparingly soluble 
iuhMi. /?, (solubility in water at 100°^0 177: 100), a nitrate 
jlfiillet'}, platinickloride (hexagonal pyramids or rhombohedra), 
h./dcochloride (colourless, prismatic needles), and picrate (fern-like 


siRjrregates). 

The hydrochloride reacts with potassium cyanate in hot aqueous 
sirlution, yielding tho dilactam of ft y-diamino-rxh-dicarbamidaadipic 
ac il } C s II 12 0 4 N a , which crystallises with water (l mol.) in colourless 

medio*. 

Attempts to prepare tetra-aminoadipic acid by acidifying solutions 
,f the dilactam in aqueous alkalis were unsuccessful, the original 
dilactam being precipitated unchanged. 

The dilactam of a-bromo-fiy&-triamiiio-a(or d) carboxy adipic \a-bromo- 
,iy'..lrkininobutane-ayy(or axy)-tricarboxylic] acid, C 7 H g 0 4 N 3 Br, 
ohtutjcd in the form of its ammonium salt by the action of alcoholic 
ammonia at 80 — 90° on the monolactam of aS-ilibromo-/3y-diamino- 
imtn.eaaort-tetracarboxylic acid, crystallises with water (I! mol.) in 
needles {decomp. 280°) and yields salts with both bases and acids ; 
the siltir sail (slender, colourless needles), barium salt, and hydro- 
brotnUe (prisms) are described. The position of the free carboxyl 
turnip has not yet been determined. When kept iu contact with an 
excess of aqueous dimethylamine (45%) for four or five days at the 
ordinary temperature, the dilactam of a<$-dibromo-/3y-diainirioadipic 
acid is converted into the dilactam of fiy-diamino-ah-tetmmethyl- 
tlvutunoadipic acid (III), which is separated from the accompaning 
‘•> A di(i,iiiuotetrahydrofuran-2 :5’dicarboxylic acid (IV) by taking 
advantage of the sparing solubility of the latter compound in water. 


[ , ro< NH CH-CH(NMe 2 ) 

XI H(NMe,),- CH S ' 


CO a H-CH-0-CH-CO a K 
*■ ’> NH 2 -CH — CH-NH 2 ' 

The furan compound crystallises in ill-defined tetragonal prisms 
which become yellow at 210°, and have m. p. 230 3 (decomp.). It 
forms with mineral acids very hygroscopic salts, of which the 
mtmte (decomp. 180°) is described. On treatment with fuming 
Mtiic acid, it yields 2-nitro-Z : A-diaminqfuran-o -carboxylic acid , 
■ crystallising in stellar aggregates of slender needles 

■tecoiup. above 300°). The dilactam, III, separates with 2H 2 0 in 
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well developed rhombic crystals, which darken at 243° at ] 
m. p. 252° (decomp.). Tt forms a hydrochloride, i, i?,2HCl i or \' ; 
slender needles; a picrate, hexagonal leaflets; platinirhl ljr % ' 
rectangular plates; sulphate , rhombic prisms, and an oxalate, pij SIlrt ,' 
needles. 

Tho monolaetam of aS-dibromO'/^y-diaminobutane-aaSStetiaf. 

boxylic acid reacts with silver nitrate in aqueous solution, \ !ehi lr i 
the silver salt, C 8 H 6 0 7 N 2 Br 2 Ag. :j which is converted by builm*. WM fc 
water into the monolaetam ol fdy-dia mino-aZ-dihydroxyhutane 

carboxylic add, OH-C(W S H),-CH<^“^«}>C(OH)-CO,1I. #I 

latter compound could not be obtained crystalline, and, thereforo. \v is 
isolated in tho form of its silver salt, C^l 0 O ft N 2 Ag. 

When heated either alone at 180° or m aqueous solution, ir. ! (Wl 
carbon dioxide and water, yielding the dilactam ot fty -diumi 

a Uhhydroxyad.pic acid, C0< NH _ 6k-CH(OH)> C °’ vvljitii 

crystallises in tetragonal prisms capped with pyramids. 

Attempts to prepare tetrahydroxyadipic acid from the dilactauis 
tetra-aminoadipic and a8-dihydroxy -^y diaminoadipu; acid.s | Tov<-.i 
unsuccessful) the amino-groups in these compounds being sta!.i, ; 
towards thf action of nitrons acid. K, 1;, 

Preparation of Acetamide. E. F. Hitch and H. X. Giuekt 
(J. Amer. Chtm. Hoc., 11)13, 35, 1780 — 1781). — Acetamide i< coi - 
veniently prepared by heating a mixture of 42 grains of amtiioniniu 
carbonate and 125 grams of acetic acid (compare Kosanoff, Gulick. ami 
Larkin, A., 1011, i, 520) in a 250 e.c. round-bottomed fla-k in iu, 
air-bath. Tho flask is fitted with a Vigreux fractionating colima; 
carrying a thermometer and attached to a condenser. The mixture b 
boiled at such a rate that 20 to 30 drops distil per minute, and whet, 
the thermometer registers 223° the residue in the flask is aluiot pure 
acetamide. 

The yield is 85 — 00% calculated on the ammonium carbonate, ami 
the time required is four hours. R F. T. 

Synthesis of Amido-oxalylbiuret. Johan Th. Bohnwathi 
(/Voc. K. Akad. Welensch. Amsterdam , 1013, 16, 198 — 2<.H »). — In a 
previous paper (A., 1911, i, 617) tho author has shown that, finely- 
powdered carbamide leaets with an ethereal solution of oxalyl chloride, 
yielding parabanic acid and, apparently, oxalyldiurcide, 
C ? 0 2 (NH*C0-NH 2 ) 2 , 

which is quite different from Grimaux’s compound (A., 1880, 10;>: 
obtained by fusion of a mixture of carbamide and parabanic acid. 
Subsequently, the subject has been re-investigated by Biltz and 'lojf 
(this vol., i, 600, 602), who are led to the conclusion that tin* tw-> 
substances are probably identical, although certain differences remain 
unexplained. The author points out that Grimaux’s compound lias 
been incorrectly des. ribed as oxalyldinreide in the German literature, 
since Grimaux calls it, “amide d’un acide oxalylbiuretique/ 1 He 
further effected the synthesis of the latter compound. 
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, ■„ -;, w */*fA««^ye®’4oiiiv/«,CO s Et-NH-CO > NH-CO-CO.Et, needles, 
„ , is obtained in 10% yield when ethyl oxamate and ethyl 

,..v are heated in dry benzene. When a solution of this substance 
.,;wobite alcohol is treated with dry, gaseous ammonia, amido- 
N jvlhiniet, MHj'CO'CO'SII'CO'NH-CO’NIIj, is precipitated, which 
' ; i‘.n tie d with Grimaux’s compound. 

[•,, rio" the biuret reaction, the author points out the desir- 
, ;;; t v ,•!' tirst adding the highly diluted copper sulphate solution, and, 
'ict.lly, a solution containing at most 15% of potassium bydr- 
, When the reagents are added in the reverse order and more 
.. r.viitr.ited solutions of potassium hydroxide are employed (compare 
|;:irz :, 1 . 1 Topp, loc. <*.), there is a possibility that the substance is 
. p i le undergoing partial decomposition before the copper sulphate 

; i<Urd. 

flic substance, CjHjOjhij, m. p. 272 — 2*3° (deconip,), obtained by 
• !„. ,fUon of fuming hydnodic acid (D !'96)on Grimaux’s compound, 
h. jsi-sibly. uramil, the formation of which is explicable on the author’s 
•. MiiuUtioii of Grimaux's compound. H. W. 

Simultaneous Reduction and Oxidation. I. Dichloro- 
py ill vie Acid, Nitrile and Ester from Trichlorolactic Acid, 
Nitrile and Ester. Arthur ICotz and K. Otto (J. ;>r. Chan., 1913,’ 

. 88, 531 052. Compare Wallach, this Joura., 1875, 3.51 - 
A , I STS, 285, 28S ; Pinner, this Journ., 1877, ii, 584 ; A., 188% 1298)! 
—Willi the object of throwing further light on the mechanism’ of the 
urn,. -formation of chloral into dicliloroacetic acid under the influence 
: aipicous potassium cyanide, the authors have undertaken a 
■y-teiuntic examination of similar cases of simultaneous reduction and 
•■nidation occurring in compounds of the type CCI s -CH(OH)-l% the 
Iivu-nt paper dealing particularly with the transformation of /J jjfi- 
nirlilinolactic acid, and its nitrile aud ester into the corrospondmu 
derivatives of dichloropyruvic acid. 

Tiny consider that the first stage in the reaction between chloral 
ul potassium cyanide consists in the formation of /3/3/3-triehloro- 
iutimitrileU), and that this loses hydrogen chloride, yielding the cotn- 
ill.) or (III), which are at once transformed into dichloro- 
pynminitrile (IV), tho latter compound then undergoing hydrolysis 
i" Jirliloi oacetic and hydrocyanic acids : 

ft ca-a ji(0H)-cn — (ii) cci 2 :c(oh)-cn, or 

/\ 

HI) i Cl./CII'CN' > (IV) CHClj-CO’CN — ^CHCl 2 -CO-OH + HCN. 

I he following evidence is given in support of the view that 838- 
iHilonilactomtrile is intermediately formed in the read ion : (1) 
AltbonghpotasMum cyanide is hydrolysed to potassium hydroxide and 
■ 'rngen cyanide, the action of potassium cyanide on chloral does not 
" , 1 . 1 ' e . , ° ( ^ or °fc>rni, and therefore the chloral cannot be present as 
i n m t ic mixture. (2) /J/?/3-TrichlorolactonitriIe, on treatment with 
, i 'i""i ivdroxide, gives rise to potassium dichloroacetate, no 
lm ,Jcl »g produced in the reaction. 
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/3/3/3-Trichlorolactonitrile thus differs from chloral in not m,,],.,. 
going hydrolysis with the formation of chloroForm, This differt i.r e 
referred by the authors to the reactivating influence of the cvainioJ 
group on the hydrogen atom directly attached to the central carbon 
of the nitrile; on account of this mobility of tho hydrogen atom, t L 
molecule readily loses hydrogen chloride, whilst at the same time t£. 
ability to yield chloroform by hydrolysis disappears. 

A similar differance is shown by /l/?/3-trichloroethyl alcohol, c'hvl 
/ISS-trichlorolactate, and othor compounds of the type 
CCI,-CH(OH)*R. 

On treatment with triethyUmine, ethyl /?/}/} trichlorolacl ate 
/3 /3/1- 1 rich lorolafdonit rile lose hydrogen chloride, yielding ethyl i , , 
pyruvate and dichloropyruvonitrile. The last-mentioned compound 
reacts with water and alcohol, yielding dichloroacetic acid and etiivl 
dichloroacetate. 

The formation of dichloroacetamide, dichloroaeetanilide, and ethyl 
dichloroacetate by the action of ammonia, anilino and alcohol on 
/J/j/J-Crichlorolactonitrile (Finner and Wallach, loc. cit.) is considered 
by the authors to furnish additional support to their view tint 
dichloropyruvonitrile is formed as an intermediate product in the action 
of potassium cyanide on chloral. 

When heated with water or triethylamine, trichlorolactic acid 
decomposes, thus: CC1 2 *CH(0H)*C0 2 II > HCl-t-CHCl.,*i.'tK'0,,ll 

— > COj + CHCl/OIIO. 

The readiness with which this decomposition takes place affords an 
explanation of the fact that the interaction of trichlorolactic acid and 
ammonia, hydroxylamine, phenylhydrazine, or carbamide gives rise 
to derivatives of glyoxal or dichloroacetaldehyde. 

Dichloropyruvonitrile is obtained (1) by the interaction of molecular 
proportions of trichlorolaetonitrile and triethylamine in ethereal .solu- 
tion at the ordinary temperature, and (2) by heating dichlortncetyl 
chloride with silver cyanide. It forms a colourless liquid, l... p. 
Ill — 1 1 3°/ 1 2 mm. 

BB-Dichloro a-benzyliminopropiobenzylamide, 

cuci 2 -c(:N’C 7 h 7 )-co-nH'C 7 ii 7 , 

prepared by heating ethyl trichlorolactate with benzykmine (:) mob., 
in ethereal solution, crystallises with water (I mol.) and has m. p. 101 
(not sharp). It may also be obtained by heating ethyl dichlmo- 
pyruvate with benzylamine (3 mol?.) in ethereal solution, it ten 
prepared by the second method, it crystallises with 2H a O in lustron-. 
white leaflets, in. p. 220—221°, or slender needles, m. p. l'-'l 


and 150°. . 

Ethyl dichloropyruvate, prepared by heating ethyl trielilorolactau 
and triethylamine in alcoholic solution, is a colourless liqcnc , o. p. 
115°/12 min. It rapidly takes up water on exposure to air, and then 
has tho composition C 5 H a 0 s CI 2 ,2H,0. , 

Diehl oropyruvic acid , 0 3 H 2 6 3 tJI 2 ,H 2 0, obtained by hydro 1 

ester with hydrochloric acid, separates from a mixtme o et ici ^ 
light, petroleum in white crystals, m. p. 110°, b. p. 215 2-0 , am ’ ’ 

distillation has m. p. 110“. When boiled with water, it is com«n ' 
into dichloroacetaldehyde. 
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Nitrogen Carbides. Hermann Pauly and Ernst AValtzinger 
■ L I 1 3 , 46, 3129 — 3140). — It. has already been shown (A.., 1910, 
/ , tliat tetraiodoglyoxaline decomposes on heating to form the 
„ ., oim ,l 9 C 3 N = I and then C 3 N 2 , the reaction recalling the formation 
vauogen from cyanuric iodide (IClason, 18S6, 1001), The fact 
decomposition takes place at a temperature which, according 
experience, is not inimicable to the glyoxaline ring, suggests that the 
V,,,,,; nids formed stiil have ring structure, since a partial loss of 
id'iV'Tn might be expected to ensue if the ring were opened. In order 
. , . : this point, and also to learn whether the preliminary decom- 
iti,,,, into a monoiodo-compound was general, tri-iodo-5- and 2-methyl- 
i.lvoxalines and tetraiodopvrrole (iodole) have also been heated. In 
" ( r-es. however, the compounds melt and enclose some of the 

Jltitiule l iodine, so that the formation of intermediate compounds was 
masked, and, in addition, the presence of hydrogen was disturbing and 
led lo the production of a little ammonium iodide, 

All the compounds obtained, C,N„ C 3 NjMe and C ( NH, are 
amorphous, charcoal-like products, and havo, in common with para- 
, vii tveii, (ho following properties : they yield cyanogen on heating to 
li'.lnov in an indifferent atmosphere ; they give up all their nitrogen 
as ammonia when heated with soda-lime; they dissolve in molten 
alkalis, forming ammonia, cyanides and carbonates. Animal charcoal 
lias some of these properties, but does not dissolve in molten alkali. It 
wav consist in part of such nitrogen carbides. 

i,i.i:uiticative studies ou the decomposition of tetraiodoglyoxaline 
were carried out in a glass tube which was slightly bent downwards, 
that it dipped below the surface of a metal bath. One end of 
:iip lube was attached to a U-tube and a ilask containing potassium 
iodide solution for the absorption of iodiue. Tiie iodine was swept 
oat by a stream of carbon dioxide. Since the tetraiodoglyoxaline 
cuinot be purified by recrystallisation, it was analysed before use. It 
mis found that, however carefully prepared, it contained about 1 % of 
a by-product whieh could be removed by volatilisation at 105° in 
vacuum. The carbides obtained, readily absorbed gases and moisture, 
hi that all analytical processes wore carried out with the greatest 
expedition. 

1'he formation of the soot-like, sepia-coloured ioio-nitrojm carbide, 
b 1 N'J),, takes place at 180°. The substance forms a brown solution 
in nitric acid, iodine being liberated. The carbide, (0 3 N 2 ) r . is best 
obtained by heating tetraiodoglyoxaline, first at 180° and then at 420°. 
When heated at 800 — 900° in a current of carbon dioxide, cyanogen 
and a little carbon monoxide wore formed, but in an atmosphere of 
nitrogen, the formation of cyanogen was quantitative. J. C. W. 


Iron Salts which Combine with Carbon Monoxide. II. The 
Action of Amines on Sodium Nitroprusside. Wilhelm JIanchot 
«"! I ikkke Wouixger (Ber., 1913, 46, 3514-3521).— It has been 
vi un previously (A,, 1912, i, 955) that the action of ammonia on 
' »Simu nitroprusside is expressed by the equation : 

N' , .j hV(CN J .NU] + 3N T H. i + U 0 = 


Xa 2 (N H 4 }[Fo(CN) s ,NH s ] + Nll.-NO,. 
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It has row been found possible to replace the NO-group hi- 
amines instead of ammonia, and the compounds thus formed . :v „ 
similar leactions to the ammonia compound, and also posse,., t ; ( 
property of combining with carbon monoxide and oxygen. M, t | .V 
amine, dimethylamine, ttimcthylamine, and ethylenediamine 
very readily, but aromatic amines, such as aniline, toluidine, etc . i,, Vii 
no notion on sodium nitioprnsside. 

Trisodium ferro/ienlacijaiiomethylamine, Na,[Fe(CN) 5 ,NH.,Moj, 
obtained in the form of yellow crystals from sodium nitroiir'in.j.j., 
and inethylamine in aquo ms methyl-alcoholic solution, dilution iritj, 
the alcohol being necessary to inoderato the reaction. Xhc i c-iutioi, 
mixture also contained sodium acetate, to prevent the formation of „ 
disodium methylamine salt. 

The disodiuni tthylenedimnineUrropentacyanoethylenediamine, 
Na 2 [Fe(CX) 5 ],C 2 M,(NH 2 ) 2 . 

was not obtained pure, although the product was well crystallised, aid 
appeared homogeneous under the microscope. The addition of s hu-,, 
acetate to the re return mixture did not give a trisodium salt. 

Although sodium iiitroprusside does not react with pyridine, tic- 
salt trisodium ferropentacyanopyridme. X a J Fe I O N } - , C - 1 I N j ran i, c . 
obtained by the actiou of pyridine on an aqueous-methyl aicuhciin 
solution of trisodium ammonium ferropentacyanoamniine. It cry-tal- 
lises as a felted mass of long, yellmv needles, and possesses properties 
sioiilar to those of the alkylamine compounds. 

Experiments to prepare tiro ferric compounds corresponding witii 
the ferropeutacyanocarbon monoxide salts have not hitherto iieen 
successful. T. S. 1’. 


Action of Organomagnesium Compounds on Ethyl Diazo 
acetate. Eexst Zerner (Monatsh., 1913, 34, 1609 — 163n).~By 

means of the reaction between organomagnesium compounds and ethyl 
diazuacetate or diazomethane, the author hoped to be able to tlirnv 
some light on the constitution of aliphatic diazo-compouuils. No 
direct proof of the ring or open-chain structure could be obtained, ini' 
the results offer more support to the latter view than to the former. 
The author critises the Angeli-Thielc formula, RINiX, however, ami 
proposes instead the type PNN-X. nrakiug the active nitrogen atom 


univalent. 

Although Thiele has suggested that certain reactions of nitrous 
oxide agree with the constitution O.X:X. it was found that the ga> 
has no action whatever on magnesium methyl iodide. When ethyl 
diazotate was added to magnesium methyl iodide at 0 J , however, a 
vigorous reaction occurred, and a crystalline solid and an oil were 
obtained. The former was most probably the methylhydrmou « of dhy. 
glyoxylale, OO.KfUHIX-NIIMe. It formed long, colourless needles. 
[u p tjt — 92 J , responded to Nlolrscb’s thymol reaction and I ol flips 
naphtharo-orcinol test, and reduced amtnoriiacal silver and lehhugs 
solutions. It was hydrolysed by warm dilute sulphuric acid, atn 
methyl hydrazine sulphate and ethyl glyoxalate were obtained. .» 
acetyl derivative, C 7 H ]2 O s X s , was also prepared, in free) to 11 ' il - 
white needles, m. p. 67—69“. The oily product also gave me r. 
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, . • , on hydrolysis. It was probably impure methylhydrazone of 

l‘;‘,v^but.ildehyde, OII*CMe 2 *OHlN*NHMe. The crystalline 
a ,.,l m ight also have been et byl -A-methylhydraziacetale, 

t » F ♦ but this would assume that the diazo-componnd 

f. differently from the fatty azoimides, which, under the influence 
V ( i,-uuunaguesium haloids, yield fatty diazoainino-compounds, as 
) i lul Jui his shown. 

•V e ; lK .jdate this point the action of ethyl diazoaceUto on 
. -! .--ium phenyl bromide was investigated, since it was expected 
ti a oil her the known phenylhydrazone of ethyl glyoxylate or an 
i«K* would be obtained. However, the only crystalline product 
‘ v .. . hi which the ester group had also been attacked. It was 
nu' - probably the phenylhydrazone of hydroxy diphwiylacelaldehyde, 
()iTCt > lio’CH*N’*NIiPh. It crystallised in large, recLangular plates, 
u , j, 13*2", and yielded a red, crystalline product , C., 0 H 1(j N 2 , 

n ^ (jo 70°. on boiling with dilute sulphuric acid, water being 

tiiuiiualed. The red compound gave iutense, red solutions in 
i-oncont rated mineral acids. On evaporating the solution in hydro- 
•h'uiicueid in a desiccator over lime, a snow-white, additive product, 

< 1 1 -N..C1, was obtained. This was very sparingly soluble in water, 
but nave a turbidity with silver nitrate. It was freely soluble in 
unMiiic media, and exhibited a fine blue fluorescence in alcohol. Here 
a ' ii:i the crystalline product might have been the hydrazi-compound, 

D \ Ph 

uH , CPIi., , CH<^l.^. » but this did not give, a condensation product 
wi;h any clirouiophoric groups. 

Magnesium ethyl iodide and ethyl diazoacetate were also brought 
t-srcilier, and etkylhydrazine sulphate was obtained by hydrolysing 
iu; unpleasant smelling, blown syrup which resulted. 

When di.izomelbane was distilled into magnesium benzyl chloride, 
;m oily product which contained crystals of either the beuzyl- 
hydiazone of formaldehyde, or benzylbydraziinethylene, was obtained. 
Tin* compound, C S U 1(I N 2 , formed stable, white plates, in. p. 124°, 
whereas a crystalline product obtained by mixing 40% formaldehyde 
an 1 hi'D/.ylhydrazine was very unstable. J. G. W. 

Organic Silicon Gompounds which Liberate Hydrogen 
from Silicon Hexachloride and Magnesium Methyl Bromide 
or Iodide. Ceoitkey Martin {Her., 19 1 3, 46, 3289 — 3295. Com- 
part' this vol., i, 961). — By the action of magnesium methyl bromide on 
diicon hexaehloride, a compound, Si^H^O^Meo, is obtained, which 
yields 102 — 118 c.c. of hydrogen per gram of substance when 
di.cuiupo.-ed with potassium hydroxide. Under other experimental 
conditions:, compounds Si fj Si 6 UO u Me 5 , and Si f H 2 0 7 Me s 

;uc obt lined ; these yield less and less hydrogen on decomposition as 
thy i. umber of methyl groups increases. 

llexaiiicthylsilicoethane, Si 0 Me ( . (Bygden, A., 1912, i, 341), does 
t ; ,,t } tuld hydrogen on decomposition. although containing the linking 
N ,> ‘ L Evidently the characteristic decomposition of silicon 
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compounds with alkali hydroxide is due to the association of ox v «h 
complexes with the silicon atoms. J2. t'. 

The Isolation and Properties of Some Electropositive 
Groups and their Bearing on the Problem of the Metallic 
State. Charles A. Kkaus (/. Amer. Chem. Soc., 10l:i. 35 
1732 — 1741). — When solutions of mercury alkyl salts in jj^J 
ammonia aie electrolysed, the free mercury alkyl group is deported at 
the cathode, except in the case of members of the series above 
G 4 H 9 Hg, when no deposition takes place. The electrolytic cell 
contained small platinum wires as electrodes, the cathode bcior. 
situated at the bottom of the cell. The free groups deposited as an 
attenuated, opaque mass, which, by means of pressure, could Ik- brought 
into a fairly coherent form. They are good conductors of electricity 
and do not amalgamate with mercury to any extent. 

The mercury methyl group, IlgOH^, was obtained pure from the 
compound MeUgCl by washing it tree from salt with liquid ammonia. 
Decomposition takes place at ordinary temperatures, with the forma- 
tion of mercury and mercury methyl, HgMe 2 ; there is appreciable 
decomposition at - 33°. The ethyl derivative behaves similarly, but 
the propyl derivative is less stable. The ethyl mercury group, wliei, 
compressed, exhibits metallic reflection of a copper colour, whereas the 
mercury methyl group is black. 

Attempts to isolate groups by the electrolysis of liquid ammonia 
solutions of the following salts were not successful : Mc 4 SbI, .Me 3 .Sl. 
Ph g II, C 5 H n IIgI, C 8 H 17 HgI, PhHgl, and Me.SoJ. 

The bearing of the above results on the metallic state is discussed, 
and the conclusion drawn that the electrons to which conduction is 
due in metals are the same electrons which are involved in the 
common chemical combination of metals with other elements. 

T. 8 . P. 


The Optical Activity of Petroleum and its Significance. 
Frank "VV. Bushong (/Science, 1913, 38, 39—44). — Attention is drawi, 
to the optical activity of the heavy oils. Since the naphthenic acid? 
derived from the petroleum by treatment with alkali during retiuing 
are optically active, the activity of the original oil might lie nttriUitbl 
to these acids. It does not necessarily follow, however, that the 
optically active constituents present in these naphthenic aei * 
are identical with those originally present in the petroleum, «*ud 
there seem.s good evidence that this is not the case, as both tne aut 101 
and others have found that the heavy oils retain most of their °I’^ ca 
activity after treatment with alcoholic potash ; still, the optical activity 
may be due to some extent to these acids. It is probable that tie w > 
contain active hydrocarbons (naphthenes), and it is generally w <- ia 
the naphthenic acids are oxidation products of these. ^ , 

[The author’s views as to the cause of the activity of - 

were somewhat misrepresented in an earlier abstract (this vo . 1 . 
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Distillation of Coal under Reduced Pressure. Ame Pictet 
,i 3 M a v kick Rouvjer ( Ber., 1913, 46, 3342 — 3353 ; Compt. rend ., 
157. 779 — 781). — In an earlier paper (Pictet and Ramseyer, A., 
'■-ll. j. fOO) it has been shown that extraction of coal (Montrambert) 
^ ji polling benzene gives a mixture of hydroaromatic hydrocarbons, 
which a hexahydrofluorene, C 13 H l6 , could be isolated; it was also 
Uirt-t haitd that distillation of the same coal under reduced pressure 

0t ’i : , tv .[ a similar mixture in which the same hydrocarbon could be 
lltfiectcl. As the latter procedure was more rapid and gave better 
vi.'M*. it has now been applied more carefully. 

' The method was to heat 2—5 kilograms of the coal in a vertical iron 
letoit of approximately 10 litres capacity; the temperature was 
dowlv raided to 450°, whilst the pressure was maintained at a few 
a: mi metres of mercury by means of water-pumps. The experiment 
general I v occupied about five hours. 

Of the products of the decomposition, the tar only was carefully in- 
vestigated ; the gases were not collected, but were observed to resemble 
butadiene and isoprene in odour ; the water had an acid reaction and 
contained no ammonium salts ; the coke was found to yield still further 
.[uautities of combustible gas when heated more strongly. The tar, 
which amounted to approximately 4% of the coal, was lighter than 
water, had a brown colour with feeble green fluorescence, and re- 
sembled petroleum in odour ; it contained no phenols, but a considerable 
quantity of bases which appeared to be mainly of the secondary type. 
Careful fractionation under reduced pressure failed to disclose the 
presence of any solid substances, and oxidation yielded only aliphatic 
acids, indicating the absence of aromatic hydrocarbons. It is there- 
fore probable that the tar is a mixture of hydroaromatic compounds of 
the naphthene class. 

Decomposition of the crude tar by distillation at ordinary pressure 
through a icd-hot iron tube packed with coke produced a considerable 
quantity of gas resembling coal gas in odour, and consisting mainly of 
hydrogen and paraffin hydrocarbons togother with water containing 
much free, ammonia and a dark-coloured tar resembling coal-tar in 
odour. This far, unlike the original product, contained phenols, bases 
recalling the odour of pyridine, and aromatic hydrocarbons, amongst 
"’hit'll benzene, naphthalene, and anthracene could be identified. It is 
tentatively suggested that in coal distillation the methane, ammonia, 
phenols, and aromatic hydrocarbons are not primary products, but are 
formed by the decomposition of intermediate products represented by 
the above “ vacuum tar.” 

treat merit of certain fractions of the “vacuum tar” with sodium 
lenitives certain hydroxy-compounds (the presence of which had already 
Wen indicated by the results of analysis) which exhibit the usual 
bduuiour of alcohols towards alkalis and acyl chlorides. The natural 
*'ippo>ition that these alcohols form the origin of the phenolic 
s 'ih>tam-fc.s during subsequent decomposition by further heat received 
ito continuation when they were passed in the vapourous condition 
ui oug red-hot tube, the only products being unsaturated 

hydrocarbons. 

fhe hydrocarbon residues after extracting various fractions with 
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sodium immediately decolorise cold potassium permanganate So!<ri 0I . 
and consequently must contain unsaturated hydrocarbons. The 
were removed hy the action of fuming sulphuric acid, and the 
again heated with sodium. By repeated fractional distillation <C t 
liquid was separated into various portions in the hope of n K- n 
some of the constituents. Deeahydronaphthalene was deth.h t jj 
proved to be absent, and a comparison of tho compositions and ' '1 I. 
of tlie various fractions with those of corresponding fractions fr.. s 
Caucasian petroleum clearly demonstrated their distinct character 
A similar comparison with fractions from Canadian petroleum (,vl, c;' 
is also known to contain hydrocarbons of the general formula c n || 
proved the identity of the fractions containing the hydro. tuhoii* 
C 10 U 80 and C n H S! . The former of these is very sensitive to u „,. 
reagents, and generally gives complex reaction products, but l.v 
action of bromine vapour, dibromodureue (?), m. p. 202“ couid 
obtained ; also by distillation over iron oxido at a dull ltd heat a 
distillate is obtained, which on nitration yields dinitredurener , 
m. p. 202“, Although this evidence is not regarded as final, u,„ 
authors consider themselves justified in identifying the hydrocarbon. 
C 1 o H ! 0 , with hexahydrodure.no (s-tetramethyleyefohexane), wLiUt. tu the 
hydrocarbon, C U H 2 . 2 , they ascribe the structure of a pentaweilql. 
eyefohexane. B. 10 T. 


Electrolytic Oxidation of Toluene. Fiutz Ficimu 
Elehtrochem., 1913, 19 , 781— 7SU).— A suspension of toluene ii. 
2A-sulphuric acid is placed in a largo cylindrical lead vessel whim 
selves as anode ; a cathode consisting of a lead spiral is used. 1 he 
suspeusion is vigorously stirred, and a current of 0'0! ampere ' t t 
sq. cm. of anode is passed through until one-half of the toluene Inu 
disappeared. Stopping the process at this point, prevents the destrut- 
tion of some of the products by fuither oxidation, The toluene 
layer on allowing it to settle contains after the oxidation toluquiiioiw 
and a little berixaldehyde, whilst the aqueous layer con tuns quint 
and phenol. 

The process of the reaction proceeds as indicated : 
x HO-C,H 4 -C11 3 (1:2) -> 

/ 

CU,-C 0 H r > H0-e 4 U 4 *CH, (1 :l) 

* C c U,-C110 

(I10) 2 C | .,ll 3 -CH 3 (l:2:f.) — > 011 a -C (; ll 3 <|.. 

* C 6 ll,,tO"L(ltl/ 

HO-tUU-CliO (1 :4)( 

" J Nt c s ivoii 


It is thus obvious that the oxidation occurs 
(compare also T. Kempf, A., 1001, i, 7-6; 


mainly in the llUl ' lL ' U: 
K. Kempf, A., 1 0 11 
“ -I I:'- S 
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: rl ,.. -formations of Unsaturated Haloid Compounds. II. 
cnaldehyde and Phenyl Vioyl Ketone. Fritz Straus and 
IIeiikow (Anncden, 1913, 401, 121—159. Compare Straus, 
i, 989). — It has been shown (I.oc. cit . ,) that the changes 
f j vi-i ’liiCHK — > R CH.CH-CO-R' — y R'COCHICH R' can be 
In' a series of substitutive reactions. The present paper deals 
1 *!j: i dmple case in which R' is hydrogen. The conversion of 
it \i„ 1 ‘Iehyde into phenyl vinyl ketone has been accomplished, but the 
! change of the ketone to the aldehyde has revaled unexpected 
•ii;. ; i iij [ -ortanfc peculiarities. 

* Vuu.amaldehyde and phosphorus pentachloride readily yield the 
tl n,il ketochloride, cinnamylidene dichloride ( loc . cit.), an ethereal 

of which reacts with a alight excess (over 1 nul.) of sodium 
. [i ii\ide to form achloro-y-m*thozy-y-pkenyl-b.*-propene, 

" CHCKCH-CHPh-OMe, 

111- 18 mm., Di 5 1*0959. The latter is converted in petroleum 
- in the presence of calcium chloride into cinnamylidene 

• \ i,I Tide by hydrogen chloride, yields cinnamaldehyde by hydrolysis, 
•uid is oxidised to a-methoxyphenylacetic acid by potassium perman- 
'Mivtt 1 in acetone, u Chloro-y -ethoxy -y-phe.nyl & a -propeue, C 11 H 13 C)C1, 
' ., )2ii'5“. 12 mm., is prepared similarly. An ethereal solution of 
i ifiii:uu\ liJfii© dichloride and A-sodium hydroxide (U mois.) yields after 
i hundred and twenty hours a substance which loses water by distilla- 
uom in a vacuum, and is converted iato y-chloro-a-phenylaliyl ether, 

.rllCi:(.'H*CIiPh) 2 0, b. p. 127°/ 18 mm. 

!i u . acA'.d of phenyl vinyl ketone, CH. 2 ICH>CPh(OMe) 2 , b. p. 
v5~>" 12 mu»., D] 5 0*9887, is obtained by boiling a-chloro-y-methoxy- 
. j iiuivl-A“-propeiie with 5% methyl-alcoholic sodium methoxide 
niois.) for four days. The constitution of the acetal is proved 
i,v n*. im:bion by colloidal palladium and hydrogen at 2 atmospheres, 
whereby the acetal, b. p. 206 — 208° or 92— 93°/ 18 mm., of phenyl 
ethyl ketone is obtained. The hydrolysis of the unsaturated acetal to 
phenyl vinyl ketone is difficult on accouut of the instability of the 
kfioiic. and has only been effected by means of 5 % sulphuric acid at 
*! !t -70 J in the absence of light. 

Ph >.'[»htirus pentachloride (li mols.) reacts with phenyl vinyl ketone 
in benzene to form ay-dichloro-a-phenyl-^-propene, CPhCliOH*CH 2 CI, 
I-. |>. 124 — 125°/ 16 mm., the constitution of which is proved by the 
iirtiou of ozone, followed by that of water, on the substance in carbon 
ti-nachlorido, whereby, amongst other products, beozoic and chloro- 
uiTtic a< ids nre obtained. The substance reacts with a slight excess 
'ov.-t 1 mol.) of methyl-alcoholic sodium methoxide to form quantita- 
tive v o.-chloro-yiuet/ioxy-a-phenyl-A a -prope?ie } CPhClIOH 'CH./OMe, 
h. p. 131- 132°/27 mm., Df 1*146, which is reconverted into ay-dichloro- 
a-piu.*nvl-A“-propene by hydrogeD chloride in petroleum in the presence 
'4 calcium chloride, alnd yields benzoic acid by oxidation in acetone 
Wll!l po^ssium permanganate. By reduction in acetone with colloidal 
palladium and hydrogen at 2 atmospheres, a-chloro-y-methoxy-a-phenyl 
A -piopeue is converted into methyl y-phenylpropyl ether, 

CH 2 P h • CH 2 • OH 2 * OMe, 

4 t 


VOL ClY. i. 
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)>. [1, 207 — 208° or 92 — 94°/12 mm., Df 0 9990, which has , i „ 
prepared from y-phenylpropyl chloride anil an excess of 1, , - 

sodium mothoxide ; methyl a-phenylpropyl ether, OMe-CIIPhKt. j . . 
from a-phenylpropyl chloride in a similar manner, has b. p. Is;;, , , 
or 76 — 77°/14 mm., Df 0-9216, and a quite different odour. 

By boiling for four and a half to live days with 5% sodium tl ...; 
oxide, a-chloro-y-methoxy-a-pl!enyl-A‘‘-propene is converted. . , 
pectedly, into ay dimelhoxy-a phenyl ^-propene, 
OMe'-CPhiCH-CHj-OMe, 

b. p. 100 — 102°/11 mm., 1); : 1 0412, which yields benzol, 
oxidation in acetone by potassium permanganate, and i- , ' 
by hydrogen and colloidal palladium to a-pdinl'Viory iz-y/'t/, 'J , , 

OMe-CHPh-CH 2 -CH 2 -OMe, k p. 215—217° (decomp.) 0 r‘h| 

10 mm., D)' 1 0-982'J. The last substance has also been prsp i.,| f IW| 
y-chloro-a-phenylpropyl alcohol (Fourocau, A., 1907, i, 7621 ; tj,, 
chlorohydrin in benzene in the presence of calcium hioiuUe i. 
converted by hydrogen bromide into y c}Joro<i-bromQ-a-]d,p, n :J ! 

CHPhBr-OHj-CHjCI, b. p. 118— 120°/20 mm., which is convened v 

sodium mcthoxide successively into y-chloro-a'methoxy-a-phenyljrr,,^.^ 

C 10 H 13 OCI, b. p. 110— II2712 mm., and oydimethoxy-a-pheia ;. 
propane. s. 


p-Nitropbenylethyl Chloride [/3-Chloro-4-nitroethylbs-nztm(. 
Julius von Bhaun and B. Baktsch (Ber., 1913, 46, 3050— jjii.ijj.— 
The product obtained by nitrating /J chloroethylbenzene can i» 
separated into two portions, of which one is solid, the other liquid. 
The former, which may constitute 50% of the mixture, has hen. 
shown to be /j-chloro-l-ni'. root by 1 benzene (A., 1912, i, 49$i. Toe 
latter is now shown to have a similar constitution, since, on nitiation. 
each substance yields /} chloro-‘2-nilro-i-aininoelhylbenzene, wliir.lt can 
be further reduced to p-chlaro-2 : i-diaminoethyltenzene, whilst, under 
the influence of sodium acetate and glacial acetic acid, each substance 
is transformed into a mixture of i-nitro-fS-acetoxyelhjlb‘iiw. 
NO, - C H,-OH.,-CH„-OAc and i-nilro-a-acetovyelhylbenzene , 
NO./C (i H,-CHlle-OAc, 

from which, on saponification, the corresponding alcohols are obtained. 
The formation of the latter substance probably depends 011 the 
intermediate production of 4-nitrostyrene, fb’Optb.H pC 1 1 .' 11. . A 
similar reaction is not observed to any extent with /l-chloroeiltyl- 
benzene or y-chloronitropropylbenzene. 

/3-Chloro-2-nitro-4 aminoethylbenzene, m. p. 84°, is obtained by the 
action of nitric and sulphuric acids on the hydrochloride of /J-cliloro- 
4-aminoethylbenzene obtained from solid /3-chloro-4-nitroethylbenzeu- 
(compare A., 1912, i, 498). The hydrochloride, in. p. 190', and me 
benzoyl derivative, m. p. 130°, have been prepared. ldemtca 
products are obtained from liquid (f-chloro 4 ultroi 'l;}! tetiztix. 
Reduction of /3-ebIoro-2-mtro-4-aminoethylbenzene (whether obtain* 
from solid or liquid /3-chloro-4-nitroethylbenzene) by means ol stannou- 
chloride gives jS-chloro-H : i-diaminoethylbenzene hydrochloride , m. h 
256°, after darkening at 250°. The colour reactions of this -alt - te ' : 
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those «f tolylenediamine. The free base has not been 

U'i: ,i soliii /f-chloro-d-nitroetliylbenzene is heated with sodium 
itf and glacial acetic acid arid the product fractionated under 
7 i-dn-d pressure, two substances are obtained, b. p. IS9 0 / 16 unu. 
.7.1 |<;i —103 /16 mm. respectively. The former consists of t-nitro- 
", n'MCthylbenzene [4-nitrobenzylcarbinyl acetate], and is converted 
,, v , :! |.iiiiilicatioii into i-nitro-/}-hydroxyethylbenzene [4 -nitrobenzul- 
A Oy CM f. ■ C’ E I, • C I L, • 0 II , b. p. 1 7 7y 1 6 mm. (benzoyl deriv- 
,.iveis oily; in - nilrobenzoyl deri vati ve, m. p. 64—65°; pkenylurethaw, 

| , 127 128°), the constitution of which is proved by its conversion 
diloro-4-nitroethylbenzene, 66'° of which is obtained in the 
form. The fraction of lower b. p., consisting of a-acetoxy- 
l-iiitioelliylbenzene, yields the corresponding alcohol, b. p. I087I6 nun. 
umilnMiizoyl derivative, 111. p. 152 — 153°; phmylurethane , 111. p. 
gn;-, 2">i ), which, on oxidation, gives ;i-nitrobenzoio acid. If the 
above operations are repeated with liquid /3 chloro-l-nitroetbylbenzene, 
lln Mine products result and in the same yields. 

d l'iiloi'oelliylbDDzone, when treated with sodium acetate and acetic 
anhydride, gives an 85% yield of benzylcarbinyl acetate, b, p. 232°, 
which, on saponilication, regenerates the alcohol. About 15% of 
.r.iceloy, ethylbenzene, B. p. 222°, is simultaneously pioduced, which 
In, a. some acetic acid on distillation and is saponified to phenylmethyl- 
mbinol, b. p. 204°. 

-.■Aato.v>j-i-nitropropylbenzene, b. p. 210 — 212°/21 mm. (slight 
divoiup. ), is obtained as sole product of the action of acetic acid and 
-odium acetate on ychloro-4-nitropropylbenzene. H. W, 


Spectrochemical Notes. I. Hydrated Naphthalenes. 

II. Spectrochemical Behaviour of Acenaphthene Derivatives. 

III. Haworth’s Dunethylcycfohexadiene. Kaui, vo.v Auwers 

ll'IS, 46, 2988 — 2995). — A’-Dihydronaphthalene and A ; -di- 
iivili’uiiaphtlialerie (Straus and Lemmei, this vol., i, 256) have 
I 1 , ■ 0*9982, a j, 1 1-58326, and D]"- 0 9928, u T55489 respectively. 

The 1:2.3: 4-tetrahydronaphthalene obtained by von Braun and 
I'ailsi-h (A., 1912, i, 435) is apparently not a homogeneous product, 
imi the specimens obtained by WillstiiUer and King (this vol., i, 303) 
Ld by Sciaus and Lemmei (loc. oil.) agreed together in their 
piopeities, namely, D] ;fi 0H738, 1-54529. 

Hecahydronaphthalene (Willstatter and King, loc. cit.) gave 
1'.' '■•89.:.1, «;;■« 1-48035. ’ b 


A comparison of the refractive indices for various wave-leogtks 
■11 nates tb.it, of tile above substances, A^dihydronaplithalene alone 
'‘■v high exaltation of specific refraction and dispersion; cyclo- 
.. h irne is remarkable for showing a slight depression, a phenomenon 
7%., “'f 0 been Observed with ci/c/ohexene. Totrahydro- 

_ u. id one gives results in accord witli those expected for a 
ll| j. uuted benzene derivative, and decahydronaplithalene is 
“I'j'i'oximately normal. 

103 T*f“f Xi ° n , Witl1 tlle work of C ™mpton and Smyth (T., 1913, 
° come to tho decision that acenaphtheno and its 


4 t 2 
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mono halogen derivatives are optically normal, attention is <li ,,,,, , 
the fact that their calculations are made with the inch, ,1,, 
refraction of naphthalene as a standard. As this substance ( 0 : 1 , 1 ',:,, 
a marked exaltation, it follows that the acenaphthene compounds 
also optically exalted. 

In reference to the two compounds described as dunethylc,,... 
l.exadienes (Haworth, T., 1913, 103, 1242), one of which has »lri,„], 
been prepared (Murawski, Dies., Oireifswald, 1911), the author, 
optical and also chemical grounds (compare Auwers and 
A 1910 i, 826), regards the substances as being at least lnaii,',. 
Me Me 

composed of the substances { and ^>.C1I 2 rospwivrly. 

1 : 3-DiMelhylcyc\o& l -hextn-3-ol, which Haworth failed to isolate », 
the intermediate product iu the preparation of the latter of the 
above two substances, can he obtained from 1 uiethylcych-A 1 Si.vj 
3-ono by the action of magnesium methyl iodide; it has I), p. 

15 mm., Df 4 0 9336, »g’ 5 1-47711. *>■ ^ I 


Organic Radicles. XVIII. Ditertlary Hydrazines. H-i.mu,, 
Wieland and Carl Muller (Annalm, 1913, 401, 233 — -2 1 ;> li, r 
dissociation of tetra-anisylhydrazine iu solution into the iree i-adirks 
•N(C H 4 -OMe) 2 (A., 1912, i, 907) is found to be in harmony v-ith 
Piccard’s colorimetric dilution law (A„ 1911, ii, 561). 

An interesting contribution to the chemistry of triphenyluietlul a 
recorded When heated iu boiling m-xylene, triphenylmc-thyl is 
converted into triphenylmethane and y-benahydryltotrapheiiylniethu* 
In boiling o-xylene in an atmosphere of carbon dioxide however 
the products are triphenylmethane and a triphtnyl-o-xtjlyhiiemni. 
CPh 'C H Me„, m. p. 165 — 163°, colourless leaflets. In boiling /,-xyk.f. 
similar ' results are obtained, triphenylmethane and fiTpieiiy/-p-'7/'j/ 
methane, m. p. 158-159°, long prisms, being formed, loess two 
hydrocarbons do not exhibit halochromy and, like tetraphonylmeik™ 
itself, develop intense yellow colorations with concentrated sulpliuin 
acid and a trace of potassium dichromate. 

Triphenylmethyl in benzene and triphenylmethyl peroxide >» e 1 *)" 1 
acetic acid are reduced to triphenylmethane by hydrogen and pa timw ' 
black. Triphenylmethyl and diphenylkcteu do not react m be a ^ - 

60—70°. 

Constitution and Colour. E “xn ^ 

1913,46,3036—3040. Compare A., 1908, 1 , 69J, 993) ■ 

gives a further explanation of his views on this subject l 
formation of salts from phenazme, phenanthraqumoue rf,,,,,., in 
substances, where the change is accompanied by a marked ^ e 
colour, the author is of opinion that the chromophore 
modification, for example, by an increase in the valency ^ l0 [llr 
elements (nitrogen, oxygen, etc.), or by a change fro 

475), tne author draws attention to a constitutive char 
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. , as coloured salts of the triphenylmetbane class and to Wurster's 
. • noth classes have the auxochrome outside the quinonoid portion 

; j] molecule, so that both may, in a wide sense, be regarded as of 
M :iinonoid type. D. F. T. 

Double Chlorides of Ferric and Ferrous Chloride with Some 
Aromatic Bases. Raphael Monkoe McKenzie (Amer. Chem. 

" 50, 308 — 335). — A number of double chlorides of ferrous and 

,. Ml! iron with the hydrochlorides of aniline o-toluidine, m-toluidine, 
* oiuidine have been prepared by adding the constituent sub- 
> together in hydrochloric acid solution, and evaporating over 
. j ; i , dr acid and solid potassium hydroxide. 

'IT- following compounds are described: FeCI 3 ,2NH 3 PhCI, crystal- 
^ in stout, green needles; FeCl 3 ,2NH g PhC),H 2 0, crystallising in 
thin, very dark green needles ; FeCl 3 ,6NH 3 PhCI, crystallising in 
\. x r : , thin, orange-yellow, silky needles; FeCl :J ,6NH s PhCl,2H 2 0, 

. i \ oilli>ing in orange needles ; FeCI 3 ,6NH 3 (C 7 lI 7 )Cl,3H ? 0[ 1 : 21, form- 
brownish-yellow needle clusters ; FeCl 3 ,2NH 8 (C 7 lf ; )Cl[l : 3], forin- 
it ginning yellow plates ; FeCl s ,3NII 3 (C 7 H 7 )CI[l : 3] : this substance is 
viscid, fuming mass which is very deliquescent and could not be 
, : y-t ulised ; FoC1 3 .3NH 3 (C 7 H 7 )C1[1 : 4] : forming lustrous, red prisms 
H-'plates ‘ FeCl 2 ,2NH s PbCl,2H 2 0, separates from hydrochloric acid in 
.ijiii yellow needles; FeCl 2 ,3NH 3 (C-H 7 )0l,6H 2 0[l :2|, crystallising in 
; . g. tire, yellow needles, and FeCl 2 ,6KH 3 (C 7 H : )CI,HUI,;rlI 2 0(’l ; 2] : 

• )ii< salt was prepared in the absence of air. j. F. S. 

Quaternary Ammonium Salts from Trimethylamine and 
Aryl sulphonyl Chlorides. Daniel Voklvnder and Otto Nolte 
PM’’, 46, 3212 — 3228. Compare Kauffmann and Vorliinder, 
A., ! 1 d, i, 822). — When trimethylamine in aqueous solution is 
•ii.k. Ti with beoxenesulphoDyl chloride, a quaternary salt is formed, 
•i.umctrrised by forming a sparingly soluble platinichloride which 
of tho separation from trimethylamujoninm platinichloride 
(‘ompaie A., 1910, i, 822). Benzevesulpkonyllriinethi/lammonium 
•SOjjPIr.NMejCl, obtained by saturating the platinichloride 
'.d'ii hydrogen sulphide, crystallises in long, flat colourless prisms, 
P ' (dccomp.), which are optically anisotropic. The plniini- 
f PhSOo*KMe 3 ) 2 PtCl ( ., forms doubly refractive platelets or 
' li,l! h 1*^ prisms, m. p. 215 — 220° (decomp.). The aurichloride, 
M ‘ l’h*XAIe 3 *AuCI 4 , yields yellow, doubly refractive needles, m. p. 
: 'l- ■_’<■( i . The aerate crystallises in splendid, yellow, anisotropic 
jltU' and stellate aggregates, m. p. 137°. The dichromate is 

■Puiu tensed by doubly refractive, orange-yellow crystals, m. p. 202°. 

' j' (, ' r “!oro.te forms colourless needles, m. p. 145°. The colourless 
■ n'hvs nt the slanni chloride have decomp. 245°. The thalli chloride 
f oi ms colourless, double refractive needles. 

1 1 ' \y sulphonyl trimethylammonium platinichloride separates in 

! anisotropic platelets and pointed needles. The dichronialc 
'..i.’ubly refractive, orange-red plates, dccomp. 195°. 
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Cryptocrystalline a- and fj-naphlkalenesnlphonyltrimethylai (i , 
plntinichhrides were obtained. 

Similar wilts were not obtained from triethyl- or tripropyl aif,ji j6 or 
from dimethyl- or diethyl-aniline. 

The existence of these neutral benzeneeulphonylammonituu sa) . 
stable towards water, which yet contain the very strongly acid hri !.-< ,. 
sulphonyl radicle, proves that the salt.-forming function of p, lfe 
ammonium does not depend on the positive and negative nature of 
the radicles. E. 1' A, 

Catalysis on the Basis of Work with Inaino esters. The 
Problem of Saponification and Esterification. Julies Stiegiitz 
(, J . Amtr. Chem. Soe., 1913, 35, 1774 — 1779). — A theoretical con- 
sideration of the mode of action of acids in accelerating the formation 
or hydrolysis of esters (compare A., 1908, ii, 29, 167, 472; thisvol.. 
ii, 396). Although purely mathematical considerations fail to decide 
with which oxygen compound (for example, acid oralcohol in esterifira 
tion) the complex oxonium ion is produced, some decision can 1«. 
drawn by analogy to the conversion of imino esters by ammonia w 
amines into amidines which is also accelerated by acid. In this ca.-e 
the change may occur by interaction of the ammonium ion with the f r:e 
imino-cster or of the imino-ester ration with free ammonia, according 
to the alternative schemes : CPh(’.NH)*OMe + H*N1I 3 4 ' —— 

CPh-C(NH 2 )(OMe)-NH, + -H>- CPh(:NH)-NH,p + MtOH 
or CPI.(OMe):NH„ * + HNH, — > CPh(NII s )(OMe)NII a + ... 
CPh - C(!NH)NHj + + MeOH. According to the latter scheme the salt- 
of tertiary amines should be unable to form amidines from imino-esters, 
and according to Pinrier this is actually the rase. 

The conclusion is therefore to be drawn that in the formation uf 
amidines from imino-esters and amines in the presence of acids, action 
occurs between the amine (or ammonia) and the ion resulting from the 
additive compound of the imino ester with the acid. Extending tin- 
analogy to tbo hydrolysis or formation of esters, it is in these cases 
most probable that the action is of a hydroxide, water, or alcohol on 
the oxonium ion of the ester or of the organic acid. 1). F. 1. 

Hydrates of Calcium Oxide and their Molecular Com 
pounds. IV. Compounds of Hydrated Calcium Oxide with 
Phenols. Fedor F. Sei.ivaxov (J. Russ. Vleys, Chem. Soc, 19 b', 45. 
1.935 — 1556. Compare this vol., ii, 214, 406, 407).— The following 
compounds of calcium hydroxide with phenol have been prepared. 

The diphenolnte, CaO,H 2 0,2PhOII, apparently analogous to the 
barium compound obtained by Laurent {Ann, Chini. - • y- 

[jin 3, 203), is a colourless, hygroscopic compound, and is •k- 
composed by carbon dioxide, although it remains unchanged in a 
sealed, exhausted tube. It is decomposed by water, with lijmtioi. 
of phenol and calcium hydroxide, a similar action being hrougn 
about by ether, benzene, alcohol, etc. On this ground t »e l on. 
pound is regarded as possessing the constitution ba(U . - ' 

which is confirmed by the mode of dissociation of the diplK'n 
in a vacuum ; the pheDol is hence present as phenol oF cry&ta ^ 
tho water possessing a constitutional charactci. 
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. . ! i u , the diphenolate is decomposed into phenol, water, and 

. tojJienoxide, HO*Ca*OPh, in which the acid properties of 
,i phenol are very faint, so that water effects decomposition into 
.li iioii hydroxide and phenol. 

; .lii.heoolate forms various hydrates, which may be expressed by 
t l >( , ^eneial formula 2Ca(OH) 4 ,4PhOH,(2n + 1)H 2 0, where n = 

,, ]_ 3 or 4. 

’ T u ,, ,ii[ henolate is capable of combining with phenol, giving the 
, nohde , Ca(OH) 2 ,4PhOH, and the hexaphmolate, 
Ca(OH). 2 ,6PhOH. 

I d.imn hydroxide and phenol are also able to form hygroscopic 
ij,l -oUitions, which separate in needles apparently of the rhombic 
.. ..... do not dissolve in water, but give with it an oily and an 
I'lh-ons layer (compare Bunge, Ann. Pkyg. Chum., 1834, 31, 60 ; 
32 . : , - 1 exhibiting an alkaline reaction. Similar solid solutions are 
r,„ ,|„ ,1 by calcium hydroxide and thymol and by magnesium hydroxide 
and phenol. T. H. P. 

Introduction of Selenium into Organic Compounds. Emil 
I’ku mm and Haul Martin (Annalen, 1913,401, 177 — 188). — Selenium, 
unlike mlphur, does not react with stilbene or ethyl cinnamate even 
) v prolonged heating at high temperatures. Contrary to Bauer’s 
-iiieiiicnt (this vol., i, 263), l-phenylbenzoselonazole is obtained in 
15 — 0 , . yield by vigorously boiling benzanilide and selenium. It is 
not ruptured by fusion with potassium hydroxide, and forms a telra- 
woyitk, C, 3 H,,NBr 4 Se, m. p. 134°, brick-red powder, and a tetraiodide, 
C. 1I..X l 4 «f , m. p. 84°, greenish-black, metallic crystals, with bromine 
:.r.,l with iodine in cold and in boiling chloroform respectively. The 
fii'ii- halogen atoms are very easily removed, so the substances probably 

I, arc the constitution : C, ; H 4 <5>cph. 

K'juivalcnt quantities of potassium selenocyanate and o-nitrobenzyl 
chloride in boiling alcohol yield o-nitrobenzyl selenocyanate , C s tf 6 0 2 N 2 Se, 
in [>. IV, deromp. 215°, pale yellow crystals, o- and />-Chloronitro- 
i'Mrwnes do not react similarly, but l-chloro-2 : 4 -dinitrobenzene 
mjiidly yields 2:4 diniirophenyl selenocyanate , in. p. 163°, yellow 
instils, which can be crystallised from concentrated nitric acid. 
1 : Mliiutrophenyl selenocyanate and boiling aqueous alkalis yield a 
brownish -red solution containing the 2 : 4-dinitrophenylselenol, from 
’•vliuli by atmospheric oxidation t/t-2 : 4 -diniirophenyl diselenide , 
' P- 264 — 265°, yellow crystals, is precipitated. 

Ihbenzyl diselenide, like dibenzyl disulphide (this vol., i, 357), reacts 
:ulil:tdv»ly with bromine and iodine in chloroform to form a tetra- 
'a ■ jmi'k, C 14 H 14 Br 4 Se.,, m. p. 137°, red powder, and tetraiodide, m. p. 
.'■j < dark green, metallic crystals ; the additive compounds react with 
'ilver oxide or acetate, but are thereby extensively changed, and, 
an iko the corresponding disulphides (loc. cit.), do not yield the 
ii>* iciinxide. 

’a *' iio ethers arc readily obtained by boiling dibeDzyl diselenide with 
iuo!;u i.' .-odium ethoxide (2 equiv.) and treating the resulting 
0 -viiish ix‘d solution of the selenol with an alkyl haloid. Thus 
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benzyl chloride yields Jackson’s dibenzyl selenide, m. p. 45-5 -, 
methyl iodide, ethyl iodide, and ethylene dibromide yield respectireh- 
benzyl methyl selenide, benzyl ethyl selenide, and dibenzyl 
etlenide, C 2 H 4 (Se-C r H,) s , m. p. 68—69°, pale yellow needles. l>il i( . r ", 
selenide reacts in chloroform with bromine or iodine to b, rm 
dibromide, SeBr 2 (C 7 H 7 ) 2 , m. p. 84°, red powder, and di-iodi,h, 

97°, violet crystals, from which, however, the selenoxide cannot )? 
obtained by the action of alkalis, or silver oxide or acetate. 

The so-called dibenzyl selenide nitrate obtained by Jackson it, 
by the action of nitric acid on dibeDzyl selenide proves to 
tribenzyhdenonium nitrate, (C 7 H 7 ) 3 Se-N0 3 , decomp. 102 — lOo'- ; ,) je 
corresponding chloride, C sl H 21 Clrfe, has m. p. 92°. (■ s 


Nitroquinhydrones. M. M. Tticn-fER (B*r., 1913, 46, 3 — 343ft, 
— The author has previously pointed out (A., 1911, i, 136) that th„ 
introduction of negative groups into the quinone molecule diminish., 
the basic properties of the oxygen atom, and thus reduces the (endeirr 
to quinhydrone formation. In agreement with this view it is found 
that nitroquinol combines with yubenzoquinone to form an unstable 
quinhydrone, whilst in the case of 2 : 8 dinitroquinol the ability to 
give rise to quinhydrones has completely disappeared. 

mtroqninhydrone, C f H 4 0 2 ,C fi H 3 ( 0 H ),- N0 2 , prepared by evaporating 
an ethereal solution of p-bertzoqmnone and nitroquinol in the absrnre 
of moisture, crystallises in small needles or stout, obliquely cut prism-. 
It is almost black, and has m. p. 89—90°, with slight previous 
decomposition at 84°. On exposure to air, it loses p-benzoquinoce, 
yielding nitroquinol. 

By nitrating the diacctyl derivative of quinol, Hesse (A., 1880, SIT 
and Nietzki (A., 1883, 465) have obtained a diuitro-derivative, in. p. 
96°, which they consider to be the diacetyl derivative of 2 : 6-dinitro 
quinol. The author finds, however, that the substance is not a 
riiaretate, but a monoacetyi derivative, one of the acetyl groups bt-iitg 
removed during the nitration. 

A similar elimination of an acetyl group occurs during the nitration 
of the diacetyl derivative of toluquinol. 

On account of its yellow colour, the monoacetate is considered to lie 
an aci-2 : 6-dmitroA-aceloxypltenol of tRe annexed constitution. It has 
ni. p. 95‘6°, and on treatment with metallic nitrites 
0 in aqueous solution yields salts, which decompose 

* N ^ explosively when heated. The sodium salt form- 

Cy NO'OH rf( i needles, containing water (3 mols.), which is io.-t 
\ /, on exposure to sunlight, the anhydrous salt being 

c orange in colour. The goiden-yellow barium salt 

and red potassium salt (needles) are also beset : 

2 : fi-Dinilro-l : 4 diaceloxybenzene, C B H 2 (N0 2 ) 2 (0Ac) 2 , picpa'fd 'f 
heating the preceding monoacetyi derivative or its sodium al 
potassium salts with acetic anhydride, crystallises in slender, colour If-- 
needles, m. p. 135°. ii:}[ . 

2:6- Dinitro - 1 - benzoyloxy-i-aceloxylenzene, OAc-CjH 2 (NU 2 t. 
olvtained by the action of tenzoyl chloride on the monoaota 1 



m. r 

fti id 


UUKHISTRY. : 10ft „ 

i. Jt>2o 

in the presenceof pyridine, forms ^ ^ ^ 

SSsSSpZir'* ~ j pAtlr 

1 !;,. additive compound of aniline with 2 : 6-dinifro„„;„»r 
•':, .i srk red needles, m. p. 102—103“ (decamp ) ^ 100 "T^Hises 

The additive compound of aniline with ,«;.9 ■ c , 

T farms orange needles, m. p. 120“ (decomp.),' ^Tb* 7 ’ 

111- Constitution of the Monomethyl and Monoeth,,! mv. 
of Ammoreeorcinol from the Monomethvl Ethers 

Ethel- of Benzeneazo-4-resorcinol. Ffiuwami 1 Monoea y 1 
H. llir-KNEK (Her., 1013, 46, 33SO—3384) T ' S'™® and 
fthyi ,-i her obtained by the action of ethyl iodide on thf' 1 '? 10 " ° f 0,e 
i l i-iisrnoazo- 4-resorcinol has never been 0. n 6 potassium twilfc 
1*0.3,, 1837, GOO). Ofther^Sir^ (Wi " ^ 

NHi.’n/ ')OKt 

OKt V ’ X 

" , ' 1 )° H ’ U ’ e f0rmcr rendered more probable by the 

w-fiik of Jjflclihoid (A., 1880 1 on n,„ „ 

h<:t the evidence is far from’satis factory orrcp P ond,n g methyl ether, 
Tl, reduction prod^ta obtained from U.^nitroeoresorcinol ethers of 

) 0,! - C>H, Where K repre- 

’■ *i» V^ompaTflon Tf' 1 ) f ’ lm > 

■ I'mrptihding ether above, so t hat the first of’the t” ldentlPal with th <> 

* * -root 

ft** 

:SfZnrf m T ° n T ™>W™to. 

30, 34G_432)-The , A ** OT ' L ™« Um. Clam. i 91 j 
"*.« ■ , or benzyl haloid a, 7tr - “ethyt 

W. to the f^ationlf^^w"* Pr0 “ dS 

and are 

“> ®:s: » sr Mirtv'yr 

gnesium propyl 0J . , ro p r0f , y | ; 0()i( , 0 ^ 
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as a reducing agent to trimethylacetophenone and converts it \ h [. , 
corresponding secondary alcohol. 

a- Phenyl’a-anisyl-ftft-dir/wtkylpropan-a-ol, 

CMe s *CPh(OH)-C 6 H 4 -OMe, 

m. p. 67 — 68°, b. p. 21U — 215°/15 mm., and a.'phenyl-a-pheneh>h.‘-j 

dimethyl jpropan-a.-ol , b. p. 215 — 220°/15 mm., have been prepared f,/,' 
trimethylacetophenone and magnesium anisyl or phenetyl bromi^ 
The following alcohols have beon obtained in- a similar manner j' rrj !’ 
aa-diethylpropiopbenone or triethylacetophenone ; the yields 
generally smaller than those obtained with trimefchylacetoj|ie n)1 ,, (1 
{Z-Phenyl-y~inelhyl-y-ethylpent/-in-(Z-ol t CMeEt 2 ‘CPhMe*OlI, i, . 
83— 84°/3 mtu., 0‘9781, n a 1 ‘51692, 1 *5 206 1 , n A l-j-j&v;. 

aa -diphenyl - - methyl - fi - ethylbutan - a - ol> OMeEt^CPIvOl 1 i, , 

200—205°/l3 mm., DJ 0-95005, « tt 1 -56573, » D 1-57206 f by <]\^ 
tion at the ordinary pressure, the latter decomposes into ben/.)phenoi t 
and y-methyl pentane. aft-Diphenyl-ymetfiyl-y-ethylpentan-fi-ol, 

CMeEt 2 -OPh(OH)-CH 2 Ph, 

b. p. 200—202715 mm., Df 0-9791, v a 155249, n u 

n, i 1-57944, yields deoxybsnzoin an l y-methylpentane by di-dllati^ 
under atmospheric pressure. (Z-Ph'mi/l-yy-dielhyfpentan-fi ol, 

CEt,-CPhMe-OH, 

b. p. 160718 mm., and ixa-diphenyl-fZfi-die.thylbutan-a-ol , 
CEtg-CPIyOH, 

m. p t 47 — 48° b. p. 215— 220717 mm., are described ; the laW-r 
decomposes quantitatively into beDzophenone and y-ethy Ipentane hy 
distillation at the ordinary pressure. 

The preceding tertiary alcohols have heen dehydrated by heatiog 
them with formic, oxalic, or dilute sulphuric acid, or, best, with & 
mixture of acetic anhydride and acetyl chloride ; in some case-, tta 
constitutions of the resulting hydrocarbons have been established by 
the examination of their products of oxidation. Alcohols which contaib 
the group OFT-GPh*CH< yield hydrocarbons of the type -CPh 
whilst alcohols which contain the group ^CMo-CPlyOlI apparently 

/ GU t\ . 

yield a mixture of hydrocarbons of the types ]>C— CPI>. : an 1 
>CPh*CPh!CH 2 ; hydrocarbons of the latter typo are produced owiM* 
to an intramolecular transformation preceding dehydration. [i-V het.yl- 
yy-dimethyl-A“-butene, CMp 3 *CPh.(JH 2 ,b. p. 88— 92°/15 
n a 1-49708, n lt 1'50133, ^ 151185, 7i } ."l-52106, yields acetophenone or 
trimethylacetophenone hy oxidation by chromic and acetic acids or by 
acidified potassium permanganate respectively, y -Phtuyl-^dimethy 
pmten CMfyCPhlCIIMe, b. p. 91—93712 mm., l)f 0*9061, 
v a 1-51100, 1*51550, n? D52710, n y 1-53776, yields trim* thy! aceto- 

phenone by oxidation. The dehydration of aa-diphenyl-yy-diinetnyi- 
propan-a-ol yields a substance , b. p. 159 — 160°/ 1 1 mm., D, 1 f 
7i f> 1'57589, which is probably a mixture of 1 : 1 -diphenyl-2 : 2 <limetn> 1 
cycZopropane and 1 : 2-diphenyl- 1 : 2-dimethylcyc/opropane 01 /■>'/• 
phenyl-y-methyl-A a -butene, since it yields both acetophenone & 11 * 
beiizophenone by oxidation (A., 1912, j, 449). a(Z-Brphenyl-yy >- l,c 
±«.butene, CMe 3 -CPh:CHPh, b. p. 164—165711 mm., yields heuv 
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:] (limelhylacetophenone, and a substance , C 20 H 20 O, m. p. 131°, by 
' •OitioTi The dehydration of a-pbeny]-a-anisyl-/?/?-dimethylpropan- 
vielii? a liquid, b. p. 188 — 189°/ 1 5 mm., which is probably a 
1 ./ i since its products of oxidation contain p-anisic acid and 
,nl ^ e t hoxvbenzophenone. Similar remarks apply to the liquid, b. p. 

mm., obtained by the dehydration of a-phenyl a-pbenetyl- 
Vj r,n ‘hvlpropan-a ol. a/2 - Diphenyl - y - melhyl-y - ethyl -br-pentene , 
''M.Ef/CPh.CHPh, b. p. 175 — 180°/12 mm., D? 0-9791, w ft 1-56L 10, 

* l oloTl, np 1*58131, n y 1-59467, yields bonzoic acid, deoxyben- 
' ft»jd aa-diethylpropiophenoue by oxidation. (i-Phenyl-yy-diethyl - 
v'-M?! lent, C Ft s ■ CPh :CH 2 , b. p. 130— 132°/15 mm., yields acetophenone 
mi triethylacetophenone by oxidation. aa-Diphenyl/3/2-diethylbutan- 
1 i j* the only alcohol of the whole series which is not dehydrated by 
heitin" with acetic anhydride and acetyl chloride ; the effect of this 
eii'enb like that of boiling, is to decompose the alcohol into benzo- 
fhenone and y-ethyl pentane. 

' Kurtlier attempts have been made to ascertain the constitution 
„! the acid, C i; H 18 0 2 > P- 173 °. ( chloride , C 16 H l7 -COC), m. p. 95-96°; 
‘ini-le, m. p. 149°), obtained ultimately from diphenyl-i^-butylcarbinol 
\ 1912 i, 623). From its method of formation the acid might be 
ud-diphenyl-a-methylbutyric acid, /?/?-diphenyl-aa-dimethylpropionic 
u id, or aa-diphenyl /3-methyl butyric acid ; it is certainly not the first 
cit.). The last acid has been synthesised by the action of 
kulftinide, followed by that of isopropyl iodide, on diphenylacetoDitrile 
in boilin" benzene ; the resulting aa.-dipkenyl-fi-methyIbutyronitrile , 
CPMV-CN, b. p. 193 — 195°/15 mm., is hydrolysed by acetic and 
hydrochloric acids at 180°, whereby are produced aa-dipheny l- (2-methyl * 
[ut'jnc, acid, CPhjPr^COgH, m. p. 166°, its anhydride , ^34^34^31 
in. p. 162— 163°, and a substance, C 1Q TT 16 0 2 , m. p. 109—110°. The 
arid. m. p. 173°, therefore, is not aa-diphenyl-/?-methyl- 

imtyrii: acid, " neither is it /3/3-diphcnyl-aa-dimethylpropionic acid, 
m. p, 134 135°, which has been synthesised by Nef. C, S. 

Tertiary Derivatives of o- and p-Aminobenzyl Alcohol. II. 
.it Lius von Braun, O. K ruber, and E. Aust (Ber., 1913, 46, 
Job 6 — 3069). — It has been previously shown (A., 1912, i, 968) that 
the group -UH 0 ’OH can be introduced into tertiary aromatic amines 
by the use of an excess of formaldehyde. The present communication 
deals (1) with the reactivity of the tertiary, basic groups; (2) the 
possibility of replacing the hydrogen atoms of the benzene nucleus, 
<tiid (3) the capacity for condensation of the hydroxyl group present in 
the side chain. 

1. Tertiary aminobenzyl alcohols cannot be de -alkylated by means 
ti cyanogen bromide, since the hydroxy-group is also affected. If the 
hitter is protected, however, dealkylation is readily effected. Thus, 
«)K*n 6-dimethylamino-3-methylbenzyl acetate is treated with cyanogen 
I'l'iDjide at the ot dinary temperature during several days, G-cyanu- 
ij!t( ,uina-‘,)- inethylbevzyl acetate , CN-NMe , C G H 3 Me , CH., , OAc, b. p. 
-1° mm., is obtained, whilst, in the same manner, the corre- 
►I'ouiling cyano compound, b. p. 213 — 2 16°/ 11 mm., is prepared from 
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4-dimethylamino-3-methylbenzyl acetate. Secondary amir, oho, . K , 
alcohols cannot be prepared by saponification of these roiupomii 
when the -CH 2 -OH is in the ortho- or para-position to the 
group. When 6-cyanomethylamino-3-methylbenzyl acetate i- 
with aqueous alcoholic sulphuric acid, a base, C 10 H 1S OX„ h. , 
166— 168°/8 mm., m. p. 59—60°, "is obt»i r jq 
(platinichloride, m. p. 214°), which is ] , 
quinoxaline derivative of the annexed formula. - 

Under similar conditions, the cvr.ro-srri . 
of 4-cyanomethylamino-3-methylbenzyl acetal,-. . 
not replaced ; concentrated hydrochloric acid >• 
120°, however, forms an amorphous 


U Me 


CII„ 


\/\/ 

CH. 


(JO 

NH 


which softens at 70°, and haa 


iMiicu «... m - P- 76—80°. It appears to |„ 

an anhydro product of the secondary base (annexed formula], since ;• 
combines with dimethylaniline in hot, faintly 
solution to form trimethyl<liaxninophmyhol>il IM t) m , 
m. p. 55°. That lmethylamino-3-metfajlbenui/l nfaij 
is capable of existence in the free state (unlike methyl 
amino- and ethylamino-benzyl alcohols) is proved t )v 
isolation from the products of the action of a hr™ 
excess of formaldehyde on monometbyl-o-toluidii*. I; 
is a yellow oil, b. p. 130— 132°/8 mm., which yields a v i m „_ 
m. p. 112°, and a platinichloride, reddish-yellow crystals, m. p. 1 73-. 

[I. i-Mtro-6-dimtthylamino-S-methylbenzj/l alcohol, b. p. 191- IK 
8 mm., m. p. 51° ( platinichloride , m. p. 198°; picrate, m. p, ljSh.is 
formed wheu a mixture of nitric and sulphuric acids is slowly added 
to a solution of 6-dimethylaimno-3methylbenzyl alcohol in rat- 
centrated sulphuric acid, the temperature being kept at IP dm in; 
two hours and the mixture subsequently being allowed to remain lot 
three hours at the ordinary temperature. Should the temperature l« 
allowed to rite, considerable quantities of a substance are form 

which caD be isolated in the fora 




NMe- 

/\ 

'Me 

\/ ■ 

CH„- 


NO„ 


KMe, 


HMe, 


! \/ 

Me 


NO., 


Me 


of its sparingly soluble xp/jifaf* 
The free base (annexed formula) 
has id, p. 136°, and is not- hydro- 
lysed by prolonged warming with 
2jT-sulphuric acid. The p'mU 
has m. p. 154°. 6 - Nitro - 4 dimethylamino-d-nuthyl benzyl (I'-'oH 

bi p. 204— 208°/ll mm. (slight decomp.), m. p. 64—65- 
chloride, reddish-yellow, crystalline powder), is similarly prepared Iron 
■l-dimcthylamino-5-methylbenzyl alcohol. , , 

4-N)tro-6-diinetbylamino-3-methylbenzyl alcohol is readily redraw 
by stannous chloride and hydrochloric acid to i-ammo 
amino-Z-methjlbenzyl alcohol, white crystals, m. p. 103— « 
base is completely decomposed by distillation, yields a ■ 
m. p. 179°, a viscous acetyl compound, and a monoben lOjt mb,- 
pound, m. p. 135°. It is slowly diazotised by nitrous and. ■ 
combines with allylthiocarbimide, yielding the crystalline mmpo^ 
N Me.-CflH jMe(CH„-OH)-NH-CS-N H-C s H f ,, m. p. 1.8-, 
salieylaldchyde, yielding the salicylidene compound, m. 



ORGANIC CHEMISTRY. 


i. 1329 


. t j ie .imposition of the base seems, therefore, to be firmly 
' :i established, certain indications lead the authors to 
NM? ; consider that there is some tendency for it to pass 
,.u [ Q to the ari/i 3 /<i?*o-compoun.d (annexed formula) in the 
' presence of aqueous mineral acids ; thus the base, 
^ j in itself colourless, dissolves in aqueous acid with a 
Mei /t r eddish-yellow coloration, whilst the colourless 
hydrochloride becomes yellow on exposure to moist 
frther, the "base, like the readily dehydrated p-amiuobenzyl 
\ l ; jfcs monoalkyl derivatives and unlike the tertiary amino- 
ll, in which dehydration is impossible, readily condenses with 
' - vie compounds in faintly acid solution to form derivatives of 
. vhiif thane. So with dimethylaniline, it yields 4-amino- 
■ ' J. 1 /-. / nhyldiamino-Zmethyldiphenyhneihane, m. p. 92° (benzoyl 
; ' * in « 134°), whilst the corresponding compound from 

U 'iine is oily and gives a diacetyl derivative, m. p. 207°. 
l]f The condensation of dimethyiaminobenzyl alcohol and its 
i..l'c'ue« with dimethylaniline and its homologues, which does not 
UJ - m an appreciable extent with aqueous acid solution, can be 
v! at, higher temperatures by the help of zinc chloride. The 
-/.it nor.- have already shown that a derivative of diphenylmethane is 
j!;!. formed in the case of 4-dimethylaminobenzyl alcohol and 
,h::,dbvl:uiiline (A., 1912, i, 970), and now show by a series of 
t-x ai. ) that the reaction takes a similar course with their homo- 
Um.I containing methyl groups. Thus 4-dimethylaminobeuzyl 
u 'oi. :il and dinietbyl-m-toluidine yield 4 : t'-telrainethyldiaminophenyl- 
uMn'Aftane, N Me/C 6 H 4 -CH g *C tf H s Me*NMe gI b. p. 240— 24478 mm. 

> fMtiuicidoride, m. p. 188 — 190° after darkening from 150°; pier ate, 
i:,. p. about 70°), the constitution of which follows from its identity 
uiih the product obtained by the action of dimethyl-wi-toluidine on 
•l .imieihylaimnobenzyltoluidine in hydrochloric acid solution (compare 
<\>).n and Fischer, A., 1900, i, 690). 

Trimethyldhimiuophenyl-m-tolylmethane (see above) is difficultly 
cd'i verted by exhaustive methylation into a pure di-quaternary iodide. 
When heated at 120° during three hours with methyl iodide and methyl 
!ihvh>'l, it yields a mono-methiodide, m. p. 152°, which, 

when distilled in a vacuum, gives 4 : 4'fcetramethyldiauuDophenyT 
m tohl methane (obtained from 4-dimethylamino-3-methylbenzyl alcohol 
a nil dimethylaniline, A., 1912, i, 970), which is further identified by 
nxMiiS of its picrate, m. p. 183°. 

The statement of the D.R.-P. No. 107712, that aminobenzylaniline 
a tid its homologues only condense with amines which do not contain a 
substituent in the para-position is incorrect, at any rate as far as 
/'-toluidine is concerned ; when dimethylaminobeuzyltoluidine is treated 
with p- toluidine in hydrochloric acid solution, 2' -a>nino-k-dimethyl- 


■‘^inujJterojl-m-tolyhnetfiane, NH i *C ti H s Me , CH 2 , C (i H 4 *NMe 2 , b. p. 
-TJ— 245 /10 mm., ra. p. 87°, is obtained in poor yield. The picrate 
h.is in. p. 180 — 181°. When heated with methyl iodide and methyl 
mi/ohol, the base yields a di-quaternary iodide, m. p. 204° (previously 
obtamed from 2-diinethylamino-5-methylbenzyl alcohol and dimethyl- 
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aniline), which, when heated in a vacuum, yields 4 : G'~tet rjuntti 
diaminophenyl-m-tolylmethane, m. p. 84°. 

4-Dimetbylamino-3-methy]bonzyl alcohol condenses with 'Uin fcl j iv j 
o-toluidine to form s-tetramethyldiamino'ii’W-lolylmethane, 
CH 2 (0 6 H 3 Me*NMe 2 V 

yellow oil, b. p. 228 — 229°/ll mm.; picrate, m. p. 187 3 ; platuddd^i 
needles, m. p. 224° after darkening at 222° ; mtthiodide, m. », p,*' 
after softening at about 190°. The constitution of the base is prove 1 
by its identity with the product obtained by the methylating ] 
s-dimethyldiamincdi-m-tolylmethane prepared by Gnelun and l;i„ lre 
by the condensation of formaldehyde with methyl o-toluidine. 

The liquid nature of many of the basic derivatives of dipl, e , A ;. 
methane and the frequently indistinct melting point of their salts 
led the authors to investigate the suitability of their nitro- derivative, 
in characterising them. They seem to be generally well adapted fj 
this purpose. According to the quantity of nitric acid used, mono 0r 
di-nitro-derivatives can be obtained which are crystalline, and tan 
readily be reduced by stannous chloride to the corresponding n 10L() . 
and di-amino-compounds. In this connexion, the following substance, 
have been prepared : 2 : 2'-dinitro 4 : 4' -telrametkyldiami'nodi-ni to! d- 
methane, CH 2 [C ft H 2 Me(N0 2 )-tf Me J 2 , yellow leaflet?, m. p. 12i’ : 
4 : 4'-dinitro 2 : 2' tetrametbyldiaminodi-wi-tolylmetbane, m. p, ]i)2, 
which, on reduction, yields the corresponding di-amino coinponu l , 
2' : 4-dinitro-2 : 4'-tetramelhyldianiinophenyl-m-tolylrmlhane, 
NMe,*C G H 2 Me(^0 2 )‘CH2*C,H 3 (N0 2 )-NMe 2 , 
dark red crystals, m. p. 187°, which is reduced to tho (lianmir 
derivative, colourless crystals, m. p. 140°; 2'-nitro-2 : 4'-tetraimt>i : il 
diaminophenyl-mdolylmtthane, NMe 2 *C 6 II 3 Me , CH. 2 , C ) .H 3 (NG 2 ) , N.Me. 
red crystals, m. p. 94°; corresponding amino-cow pound, m, p. 97 — 9 s 

According to Biehringer (A., 1897, i, 73), 2 : 2'-diaimno-4 : 4 -tetia- 
methyldiauiinodiphenylmethane loses ammonia when heal ed with 
hydrochloric acid with formation of an acridine ling. The author' 
find that a similar ring formation does not occur when the hydro^t, 
atoms of the amino-group are replaced by methyl. When heated with 
hydrochloric acid at a temperature not exceeding 1 80°, the bases are 
unchanged ; under more drastic treatment, formaldehyde is eliminated, 
but the liberation of methyl-, dimethyl- or trimetby 1-ami ne could not 
be detected. ^ 

Tertiary Derivatives of o- and ^-Aminobenzyl Alcohol. III. 
Julius von Braun and Otto Keuber ( Ber ., 19 1 3, 46, 3460 — 3470). In 
previous papers (A., 1912, i, 968 ; preceding abstract), the author' 
have shown that tertiary aromatic amines of the dialkylaniline type 
readily condense with formaldehyde, either alone or in the presence ot 
hydrochloric acid, yielding derivatives of 2 : 2'- and 4 : 4 -tetra-al y • 
diaminodiphenylmethane, CH^CytT^NMe^, and of o - and ^dia up 
aminobenzyl alcohols. The reaction has now been extended to ue 
following amines in order to ascertain the effect of nuclear substituen^ 
on the course of the condensation: (1) dimethyl-m-toluidine, (- 
diethyl-wi-toluidine, (3) dimethyl-wi-chloroaniline, (4) pheny eL ^ 
methylamine, (5) dimethyleumidine, (6) dime thy l-p-ehlorcani in . 
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. iivlyj-bromoaniline, (8) dimethyl-;i-broino m tolui.lino, ami 
’ i,,! , 1 1, vl-o-chloroaniline. 

I i' t . !M t Substituted amines, (1) and (3), resemble the unsubstituted 

i . 1 aniline in that they aie almost quantitatively converted by 

, , ! : . i 1 amount of formaldehyde ( 1 mol.) into the corresponding 

; f ( .j.\ luielhaue derivatives, whilst, with excess of formaldehyde, 

‘ yields of the dialkylaminobenzyl alcohols are obtained. 
|-V J haviour of the para-substituted amines (5) — (S) is similar to 
. if Jiiuetbyl-p-toluidine. 1 hey do not form diphenylrnethane 
. 1 ivaiivcs. but, with excess of the aldehyde, give rise to the 
Vdtidauimobenzyl alcohols in good yield. 

I„'il,e case of the amines 6, 7 and 8, containing a halogen atom in 
,,,. [in a-j >i-itioa to the dimethylamino-group, the prolonged action of 
, Iiaalilclivde in the presence of hydrochloric acid causes partial 
vi.bii iou of the alcohol to the corresponding acid. 

Ii is also found that diinethyl-o-chloroaniline condenses with 
: .rmdtlelivde much more readily than dimethyl-o toluidine, and the 
,...i.rhisiou is, therefore, drawn that the inhibiting effect of ortlio- 
-ulis’.inttiits on the reactivity of the para-hydrogen atoms of the 
lialkvlaniliues is not always the same (compare Friedlandtr, A., 1899, 
], , fait may vary considerably with tbe nature of the substituent. 

Huietliyl-m-toluidine condenses with formaldehyde (£ mol.), 
litiiSii" 4 : 4'-tetramethyldiaminodi-o-tolylmetliane, b. p. 253 — 256“/ 
!:' mm., m. p. 82° ( picrcde , m. p. 150°) ; with excess of formaldehyde 
:i welds i-Jimlhjlumino-Z-methylbenzyl alcohol as a yellow, almost 
tun less oil, b. p. 138—142710 muj., which forms a picralt, felted 
mV, lies. m. p. 145 — 146°, an oily methiodide, a platiniehloride, needles, 

ii, . [i. ITS 3 , and ru-nilrobenzoyl derivative, m. p. 61“ 

\ A'-'J'elmethyldiaminodi-o-tolylmethane, Cll 2 (C s H s Me‘NEt 2 ).„ b. p. 
■j, ; ii— 260710 turn., ill. p. 04— 55°, and i-diethylamiuo-Z-melhylbenayl 
"'vie/, b. p, 160— 170“/18 min. (decoaip.) are formed by condensing 
diethyl «(-toluidiiie with formaldehyde. The alcohol is very resistant 
i-uumls reducing agents and forms a pier alt, m. p. 100 — 103°; the 
ji-'tinidtoride and methiodide are oils. 

/fi-Chknodiinethylaniline condenses with formaldehyde (J mol.) in 
On- } 1 eser.ee of hydrochloric acid, yielding 4 : 4' -teiranietkyldiaminodi- 
i -ddvrod if hf.nl/lmethane, b. p. 272— 276°/9 mm., m. p. 96 — 97° [pier ate, 
:iJ ; P- 130—133°; platiniehloride (decomp. 230°)], which on oxidation 
with lead dioxide is converted into 4 : V-ttlramethyldiamino-2 :2'-di- 
dikrmtahydrol. This forms colourless crystals, m. p. 121°, yields 
i'.ue Hilutions in glacial acetic acid, and condenses with dimethylaniline 
ii' acid solution to form 4:4'; ±"-hexamethyltriamino-% : 2 ' -dichlorotri- 
methane, NMe 2 , C fi H 4 , GII(C l! H 3 Cl*NMe g ) 2) which separates from 
H.i ol,ol in lustrous crystals, m. p. 193°, and is oxidised to a blue dye of 
txtuordinary fastness to light. 

- i hloro4-dimetkylaminobenzyl alcohol , obtained in poor yield (2%) 
loin m-eklorodiinethylaniline and excess of formaldehyde, forms a 
* ( ^ w . b. p. 156 — 160°/9 mm. ; the picrate has m. p. 150°, the 

i ‘itiiurfdoride, in. p. 184°. 

I'-benzyliiiethylaminobenzyl alcohol, C,H.-NMe-C fi H 4 -CH 2 'OII, pre- 
l ' lUt rror " benzylmethylaniline, distils with decomposition at 230° 
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under diminished pressure, and, therefore, could not he i,o|»v| 
a pure condition. . 

Dimethylcumidine gives rise to &-dim.ethylannno-Z - < t 
alcohol , a yellow oil, b. p. HO — 144°/® “ m - (: picrat <•, , 

118—119°; methiodide , in. p. 147°; platmichlonde, red«Hi,. V eij ai . 
leaflets, m. p. 187°), which condenses with 1-phenylpiperidine i„ , fe 
presence of zinc chloride, yielding i-piperidirio-^ -dimelhijUiinuoj-‘.\ 

propyldiphenylmelhane, NMe 2 -C„H 3 Pr^'CH s 'G B H 4 ‘hiC 5 H la , a va ; | 

oil, b. p. 260—26679 mm. ( picrate , in. p. 100—105 ; plalidcldwU. 
in.’p. 219—220°). 

Dimethyl-p-chloroaniline very readily condenses with form rl,l e l,yj__ 
yielding S-cldoro-Z-dimethylaminobunzoic acid (hydrochloride, u , j. 

172 173°; platinichloride, m. p. 190 ) and b-cldoro-i-dimethijlimW,. 

benzyl alcohol , a yellow oil, b. p. 158-160710 mm. (picrute. m. 
152°; methiodide , m. p. 137°), which condenses with p-chlorodimciLy . 
aniline and dimethylanitine, yielding 5 : 5 -dichloro-2 : 2 ■Uir'id.u,:,. 
a minodiplutnylmelhane, CII 2 (C i; H 2 Cl-NMe. 2 ) 2 , b. p. 240— 26" 1 4 mo, . 
m. p. 151°, and 5-cMoro-2 : i'-tetramethyldiaminodiphenylmUhane. t. 

24.2 246°/12 mm., m. p. 144° (picrute, yellow leaflets, m. p, 16j . 

methiodide , in. p. 195°), respectively. .... , , 

The behaviour of dimethyl-p-bromoauilme is similar, 5-brum-i-.!,- 
methylaminobenzoic acid (not isolated) and 5-bromo-2-dm,etl,,,Ia m ,. 
benzyl alcohol, b. p. 160-170°/13 mm. (picrale, in. p. 1»3-, being 


* By brominatiug dimethyl-m-toluidiue, Wurster and Uieflel i.V. 
1880 109) obtained a bromo-compound of m. p. 98°, b. p. 276 . li,- 
authors find, however, that the brommation of pure diiiiethyl-ui-f.luidi - 
in olacial acetic acid solution yields a bromo-denvativc, m. p. m , 
1 , _® 146—148717 mm., which decomposes completely on JisnUatbc. 
under ordinary pressure. It forms a methiodide, nr. p. 177 , ideutica. 
with that described by Fischer and Windaus (A., 190(1, i, 48ti. anl 
accordingly must be a p- bronioditnethyl-ai-toluidine . 

5 Bromo-2-dimetkylamino-i-methylbenzyl alcohol, obtained togeli.n 

with the corresponding acid by the condensation ot the prewMW 
bromodimethyltoluidine with foimaldehyde, has b. p. Iwi-.j- 
14 mm., forms a picrale, crystallising in leaflets, in. p i au , aa ut 
nitration in concentrated sulphuric acid solution yields a vnlrn 
crystalline nitro derivative, m. p. 83 , ot the amienJ 


^.;NAle 2 

CH./OH 


constitution. ... 

3 - Chloro - 4 - dimthylaminobenzyl aloAot, J. I- 
168— 170 o /ll mm. ( picrale , m. p. 13"' ; 
chloride, m, p. 168°; methiodide, in. p. 1 19 d " 
derivative, C 9 U n 0 3 N 2 Cl m. p. 
from O'ChlorodimethyUmline and excx** ^ 


iroiu . -j.j, 

aldehyde in the presence of hydrochloric acid, ^ 

dimethylamline and o-chlorodimethylamUno to form^^.^ # 
methyldiammodiphenylmethane, NMe 2 -C 6 H^i-L Iiu & 4V.-j. ^ 
liquid, b. p. 248— 250°/12 mm. (picrate, m .p- lbb , 
2thiodide, m. p. 201°), and 3 ; V-dichloro-i :■ 4 b . 

diphmylmethane, CH 2 (C 0 H 3 Cl-HMe 2 ) 2 , which forms »utt 
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, Vll i<) mm., yields a deep yellow dinitro -derivative, m. p. 144°, 
obtained by the direct condensation oF o-chlorodimethyl- 
a ...^ ‘J.'jjjj calculated amount of formaldehyde. F. B. 

-t ri'' Hindrance with Tertiary Aromatic Amines. Julius 
b liiaix and Orro Kruber ( Ber 1913, 46, 347u— 3479).— In 
j - it the methiodides of the tetramethyldiaminodiarylmethanes, 
] ie | oWj tho authors found that the bases 5, 7, and 8 , contain- 
■ - ilJ \ V. u ' t ,itituent in the ortho- position to one of the dimethylamino- 
1? " . combined rapidly with two molecules of methyl iodide, whilst 
^ I* ca^e of the amines 2, 4, and 9, in which substituents occur in 
in > ort Im position to both the dimethylami no-groups, the addition of 
!' thvl iodide proceeded very slowly. It would thus appear that the 
* « rence of the reaction at the sterically unhindered dimethylamino- 
! Inn induces the same reaction at the sterically hindered group. 

' 1 1 4 : i -Tetramethyldiaminodiphenylmethane. 
i 4 ; 4 -Tetramethyldiarainodi-w-tolylmethane. 

4 . 4 .Xetramethyldiaminodi-o-tolylmethane. 

,4) f) : 6-Tetramethyldiaminodi-wi-tolylinethane. 

, 5 , 4 • 4 -Tetramethyldiaminophenyl-m-tolylmetbane. 

1 : 4 -Tetramethyldiaminophenyl' 0 -tolyl methane. 

4 : (j'-Tetramethyldiaminophenyl-w-tolylmethane. 
pi 4 : 4 -Tetramethyldiamino-o : wi-ditolyl methane. 

{.,) (; : 4 -Tetramethyldiaminodi-m-tolylmethane. 
in) 4 : G'-Tetramethyldiamino o : m-ditolylmethane. 

The addition of methyl iodide to tertiary aromatic amines is, 
however, not particularly subject to sberic influences, and the authors 
Lave, therefore, examined the behaviour of the above amines towards 
wano^n bromide and iodoacetonitrile. 

’ With respect to the action of cyanogen bromide on tertiary aromatic 
amices, it has already been shown that whilst sterically unhindered 
amines react with extreme ease at the ordinary temperature yielding 
compounds of the type R*NMe 3 Br and R’KMe’CN, amines containing 
i.u ortho-substituent enter into reaction with great difficulty. In the 
ra>e of iodoacetonitrile, tho presencoof an ortho-substituent completely 
mij presses the reaction. 

In agreement with the results obtained by the addition of methyl 
iodide, it was found that the di-o-substituted amines 2, 4, and 9 do 
not react with either cyanogen bromide or iodoacetonitrile, whilst the 
amines y, 7, 8 , and 10, containing a substituent in the ortho-position 
to only one of the dimethylamino-groups, enter into reaction as readily 
as the amines 1, 3, 6 in which steric influences are completely absent, 
tlx* reactions proceeding according to the following scheme: 

C.VDr 

nUC,U 4 -NMe 2 ), CH 2 (C 6 H 4 *MMe 3 Br) 2 and 

CH 2 (O fi H 4 *N Me* ON ) 2 . 

nU.C^-XMe,). — NMe s I-0 6 H 4 -CH 2 -C 6 H 4 -NMe-CH 2 -CN + 
CH 2 (C 0 H 4 -NMe-CH 2 -CN) 2 and CH 2 (C 6 H 4 -NMe 3 I), 

1 hat the presence of meta-substituents has little effect on the inter- 
Vol. civ. i. 4 u 
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action of tertiary amines and cyanogen bromide or iodoictta r ,; tt a 
has been shown by the behaviour of m-chlorodimethyIai,il; ni .' ,‘1 
dimethyl-m-toluidine, both of which react with these compounds^’'., 
as readily as dimethylaniline and dimethyl-p-toluidine. 

m-Tolyltrimelhylammomiim bromide, obtained together with 
methylcyanamide, C f H 4 Me*NMe*CN, a yellow oil, b. p. 1 jy.Wi 
8 mm., by the action of cyanogen bromide on dimethyl-w-tolujr 
volatilises at about 200° without melting. 

rn-Chlorodimethylaniline and cyanogen bromide give rise ions, 
phenyl methylcyanamide, C.H 4 01 *N IVTe’CN. This has m. j 70 ar > 
is readily hydrolysed to m-chloromethylaniline, which j s .7 
obtained more readily and in better yield than by the ,1;,^. 
methylation of m-chloroaniline, lodoacetonitrile reacts with diiaedul" 
m-toluidine, yielding m-tolyltrimethylanimonium iodide, m. p. 177- 
methylcyanomethyl-m-toluidine [N-methyl-m-toluidinoacetonitriU' 
C (1 H 4 Me-NMe-UH 2 -CN, 

a yellow oil, b. p. 158°/8 mm. With m-chlorodimethylanilii.e V1 - ^ 
m-chlorophenyllrimethylammonium iodide , m. p. 187°, and met 
viethyl-rct-chloroaniline [Hl-melhyl-m-chtoroanilinoacetonilrih], 
O s H 4 C.i-NMc-CII,.-CN, 

b. p. 175— 180 c /9 mm. 

4 : i'-TUramelhyldiamino-o : m-dilolylmeihane, 
CH ? (C 0 H 3 Jfe-NMe2) 2 , 

prepared by condensing 4-dimetbylamino-3-methylbenzyl aluchol with 
dimethyl-m-toluidine in the presence of zinc chloride, is a yellow «!. 
b. p. 244 — 246°/10 mm., and readily combines with methyl iodide c. 
form a dimethiodide, m. p. 2.32 — 234°. 

6 :i'-Tetramethyldiaminodi-m-tolylmeihane J obtained from c- : ; 
methylamino-5-methylbenzyl alcohol and dimcthylo-tohiidine in t 
similar manner, has b. p. 218 — 222°/ 1 1 mm., yields a picrate, in c 
and forms a dimethiodide, lustrous leaflets, m. p. 195°. 

4 : G'-Tetramethyldiamino-o : m -ditolylmethane, prepared from 2di- 
methylamino-5-methylbenzyl alcohol and dimethyl-m-toliiidiu, 
has b. p. 230— 235°/12 mm., and forms a dimethiodvh, :: p 
209°. 

Of the compounds produced by the action of cyanogen Lromiile 
and iodoacetonitrile on the 10 amines enumerated a We, the 
following are described : the dicyano-compound, 
CH 2 (C 6 H 3 Me-NMe-CN) 2 

(lustrous leaflets, m. p. 130°), derived from 6, together with tie 
corresponding dicyanomethyl compound, 

CH 2 (C 6 H 3 Me-NMe-CH 2 -CN) 2 , 
needles, m. p. 134°, and the cyanomethyl-methiodide , 

KMe s I-C 6 H 3 Me-CH 2 -C ? H 3 Me-NMe-CH 2 -CN, 
lustrous leaflets, m, p. 143°; the dimethiodide from 6 has m. p. W 
The dicyano-com pound from 3 has m. p. 125°; the dimethiodiit, 
m. p. 205°. 

The dfcyano-derivative from 7 forms long needles, m. p, 
the dicyanomethyl derivative, leaflets, m. pi. 104°; the c i orres|Jtir , .ti.. 
cyanomethyl-methiodide, 
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Me 

.i'll/ / or CN-CH.-NMe/ Veil./ 

\ M. i -\_ / * \ / -\ / 

> T Me-CII,-CN NMe,I 

, 165’. 

.V , derivatives formed by the action oE iodoacetonitrile on the 
• and 10, only the dimetkiodides and the dicyanomethyl 

, . .„,j iJcrivcd from 8 were isolated. 

0 f c yanogen bromide on 5, 8 and 10 yields the corre- 
, i. , i/i'ci/ario-derivatises, which have m. p. 96—97°, 90—91°, and 
',tiih previous softening at 115°) respectively. 

1 1 ,. i.cl avionr of 4- : 4' tetramethyldiamino 3-chlorodipbenylmetbane 
1 t .tetramelhyldiamino-5-cblorodiphenylmethane towards 

btomirle and iodoacetonitrile is similar to that of the 
■ Ul | | ’eu-lv constituted methyl compounds 5 and 7. Tho first-named 
I'. 11 ; 1 ” vi'eids a (/icyano-derivative, m. p. 157°; tho corresponding 
compound and cynnomethylmelhiodide have m. p. 105° 

f ' r 

Oxonium Compounds. III. George I.. Stadnikov (J. Russ. 

1 7 /ovi. Ac., 191 3, 45, 1391 — 1414. Comparo A., 1912, i, 971).— 
il,. cvtiUer part of this paper has been already abstracted (ibis vol., i, 

Thf.) author further shows experimentally that, in the action of 3 
. 4 ,f diphenylmcthyl ethyl ether on maguesium propyl iodide under 
^millions employed by Tschelincev and Pavlov (this vol., i, 461), 
put df t he ctherate passes into solution. During distillation, this 
Hit rae i< subjected to a very high temperature (280°), and it is hence 
! ,, c surprising that it decomposes with formation of letraphenylethane. 
tnJiKr results obtained by these authors ar© also criticised. 

results (this vol.. i, 462) are not new (see Oddo, A., 1911, 
Llisi T.H.P. 

Triphenylthiocarbinol. Daniel Vorlander and Ernst Mittao 
for.. 191 : 1 , 46, 3450— 3460).- Although triphenylcarbinol contains 
nrc-e phenyl groups its acid properties are no greater than those of an 
rtli oliol. It has, however, more pronounced \asic properties 
i>»u any other tertiary alcohol, and shows a marked tendency to lose 
' hydroxyl group. 

This behaviour is in accordance with the rules laid down by 
frliinder (A., 1902, i, 309), according to which the reactivating 
Gilm-nee of unsaturated groups on adjacent atoms or groups attains a 
nximuiu in the 3 : 4-position. The unsaturated phenyl groups in 
* i| Ik ny K-ar binol occupy the 3 : 4* position with respect to the oxygen 
r '- !,1 i "'Inch, therefore, is very mobile and readily separates from the 

... 4 S 2 1 

iD-ernie in the form of hydroxyl: (O— G)*C’0*H. In order to ascertain 
,;e effect of substituting sulphur in place of oxygen in the above 
at, the authors have examined the behaviour of triphenylcarbinyl- 

4 n 2 
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mercaptan, and find that, in accordance with the above rule, it si w , 
marked tendency to rupture between the sulphur and central 
atoms. Its acid properties are scarcely more pronounced l i ' i > I ■j / ^ 
of hydrogen sulphide or methyl mercaptan. It dissolves in a |j. s , ; 
hydroxides, but the salts thus formed are readily hydrolysed by m, tt ' 

It comparison with other thio-alcohols it shows a marked tendenev 
to lose the thiol group. On treatment with concentrated 'nlphuri. 
acid or percliloric acid it evolves hydrogen sulphide and is transfer^ 
into triphenylcarhinol. A similar decomposition occurs wl, fcn 
thiocarbinol is heated with acetic acid or acetic anhydride. 
hydrogen chloride in benzene solution it yields hydrogen sulphide and 
w-chlorotriphenylmethme. Wheu boiled with dilute aqueous alkali 
hydroxides it slowly forms lire corresponding alkali sulphides. 

The behaviour towards silver salts is very characteristic. |, 
instantly reacts with silver nitrate in alcoholic solution, yield;,,., 
silver sulphide and triphenylcarhinol ; in this respect it resembles the 
hydrosulphides of the alkali-metals or metals of the alkaline earths. 
With silver perchlorate in benzene solution it forms silver sulphide 
and triphenylmetbyl perchlorate. 

The benzoyl and acetyl derivatives, and also the methyl ether, 
resemble the parent substance in being readily ruptured between the 
sulphur and central carbon atoms. Thus, the methyl ether on 
treatment with alcoholic silver nitrate yields the silver salt of methyl 
mercaptan, whilst with concentrated sulphuric acid or dilute hydro 
chloric acid, the mercaptan itself is produced ; with alcoholic silver 
nitrate the beozoyl derivative yields silver thiobenzoate. 

The readiness with which triphenylcarbinylmercaptau suffers rupture 
between the sulphur and central carbon atoms indicates that the union 
between these atoms is very similar to that betweoD the chlorine and 
carbon atoms in u-chlorotriphenylmethane. On the other hand, the 
union between the cyano-group and central carbon atom in triplet;, 
acetonitrile is much more stable, for this compound does not .w: 
with silver nitrate, and is unattacked by sulphuric or perch, ora 

Attempts to prepare triphenylcarbinyl mercaptan and triplim; 
acetonitrile by the action of hydrogen sulphide and hydrogen vjainw 

on triphenylcarhinol were unsuccessful. 

By passing ‘hydrogen sulphide into u-chlorotriphcnylmetliJiic r. 
120—150°, tripheDylraethano, sulphur, and hydrogen chloride w< 


Reduction of the thiocarbinol with sodium and alcohol ) - 
triplienylmethane and sodium sulphide, whilst the action o 
in carbon tetrachloride solution gives rise to u.-ch!orot p •. 

methane. /opi, \ c w ako 

The behaviour of triphenylmethyl disulphide, v 

been investigated. On treatment with perchloric acid it uu 
hydrogen sulphide, but not so readily as the thiocarbin . 
transformed by chlorine into lu-cblorotripbenylmetbane. _.jj. 

Triphenylcarbinyl mercaptan [w - thioltriphenylme lane J. 
prepared by saturating a solution of sodium etboxide in e 
with hydrogen sulphide and heating the resulting so u 
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, .,!j,||j,Io with M-chloi-otripbenylmcthane, separates from alcohol 
white, prismatic crystals, in. p. 1 07 J . The sodium salt is 
l,v shaking an ethereal solution of the thiocarbinol with 
.-iirateil aqueous potassium hydroxide, l’ho lead and mercuric 
.. ; ,]c a ho described. 

| . i acetyl and benzoyl derivatives, prepared by the action of the 
jl chlorides on the carbinol in pyridine solution, have m. p. 
„! [| and 185° respectively, and are decomposed by sulphuric 
1 .1 with the evolution of hydrogen sulphide (compare Wheeler, 

\ ! i, 28; Meyer and Fischer, 1911, i, 120). 

I't'qtouiihntlhyl disulphide is obtained in colourless needles by tho 
dditiou of sulphuryl chloride to an ice-cold, alcoholic solution of the 
"j mm salt of the thiocarbinol; it becomes yellow, and begins to 
ieo impose at 140 J , m. p. about 155°. 

Triphenylmethyl methyl sulphide, prepared by the action of methyl 
.alpha!? on a solution of the thiocarbinol in methyl-alcoholic sodium 
nirllioxide, or by heating the carbinol with methyl iodide and 
„otassiutii hydroxide in methyl-alcoholic solution, has m. p. 105 — 106° 
ouipare Meyer and Fischer, loc. cit.). K, B. 

Action of Dimethylamine on the Iodohydrina of Styrene ; 
Study of the Two Phenyldimethylaminoethanols. Marc 
I n il.veai- and Ernest Fourneau (Bull. Soc. chim., 1913, [iv], 13, 
■■71 — 981).- -The authors have confirmed Krassusky’s views that tho 
a ill) n of an amino-alcohol from achloro- or iodo-hydrin takes place 
tii rough the intermediate formation of an ethylene oxide (compare A., 
139). The two isomeric styrene iodohydrins.OH-CHPh-CHJand 
i llPkl-CHyOH, both react with dimethylamine to give the same 
i iliiiitthylamino-a-phenylethanol, OH-CHPh-CH,,-NMe,,, which is also 
iittiiiicd by the interaction of styrene oxide and dimethylamine. It 
i- a liquid, b. p. 132 — 133°/15 mm., D" 1021 (compare Tiifeneau, 
.hiu. Chun. Phys., 1907, [viii], 10, 342). It yields a hydrochloride, 
m p. 117’; a picrate, m. p. 35 — 40°; a benzoyl hydrochloride, m. p. 
-’I 1 - 1 (compare loc. cil.) ; a morpholone hydrochloride, m. p. 229°, from 
interaction in benzene solution with ethyl chloroacetate ; a mtthiodide, 
in p. 225 h a methochloride, m. p. 199—200=, by the action of silver 
chloride on the methiodide. This methochloride, whieh is the hydro- 
chloride of secondary phenylcholine, gives an aurichloride, in. p. 154=, 
■dalle in water, and a picrate, prismatic needles, m. p. 195°. 

Jtyiene methyliodohydrin reacts similarly with dimethylamine, yield- 
’7 il'liMethylamino a-methoxy-a-phcnylelhane, OMe-CHPh-CH,-NMa„ 
h]».l"5_107=/15 mm., 229— 230°/760 nun.; Tl* 1-0013, which gives a 
' yirtidiloride, m. p. 228° ; a hydriodide, m. p. 2U5°, and a methiodide, 
'r p. 180 Styrene ethyliodoliydrin similarly yields [i-divlithyl- 
l"}>eo<i-ellm-yai-pkmyletkane, b. p. 118— 1 19°/19 mm., 229—230=/ 
mu [ ' f '- 0‘9623, giving a hydrochloride, m. p. 134°, a hydriodide, 
!’■ la-V, and a methiodide, m. p. 157°. 

J" [ " ,Uiei proof that the styrene iodohydriu, (JHI J hl-(JU,-Oll, 
" ' nol yield the corresponding dimethylaminoethanol, 
NMej-CHPh-OHj-OH, 
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but the isomeric ethanol, the former has been prepared by 4 .; t 
methods and characterised as follows : 

Phenylaeetyl chloride was brominated by direct addition of broaii . 
to the acid chloride at 80°, the product being finally boiled with 
of alcohol, giving ethyl a-bromophenylacetate, b. p. 1 4 5°/ 1 5 me:, 
substance reacts with dimethylamine in benzene solution to give .jt"> 
a-dimethylaminopltenylucetale, NMe.,'CHPh*C0 2 Et, b. p. 1 f. -I ^ 
which is readily reduced by sodium in absolute alcohol to a-.;':,,,, ; 
umino-a-phenylethanol, N Me, ‘Cl 1 Ph*OH.j*OH, b. p. 135 13c i 
and 248— 250°/760 mm , solidifying at - 5°. The following dcriv 
have been prepared: hydrochloride, in. p. 114°; picrute , ni. ; ! ; ' 
gold salt, m. p. 110', decomposed on boiliDg with water, redo.e; 
gold being deposited; benzoyl derivative, in, p. 105°; . 

hydrochloride, m. p. 220°, sparingly soluble in alcohol; 
difficult to crystallise ; mtthochloride [primary phenylcholiue 
chloride], NMe,01‘CHPh-CU 4 -0H, yielding a crystalline gold salt' 
a picrate, m. p. 165°. 11, ' 


Electrolysis in Non- Act neons Solvents. n-Nitrobenzoic Acid 
Solutions of Potassium o-Nitrobenzoate. Carl Sciiall iZdudt 
£UHroclum„ 1013, 19, S30-S33).-Berl (A., 1904, i, 282) dwwdtkw 
the electrolysis of fused organic salts led to results which differed tii.a 
those obtained from the electrolysis of aqueous solutions of tlie-c sat- 
In the case of the sodium salt of o-uitrobenzoic acid melted with if. 
free acid, the product was nitrobenzoue, and not 2 : 2'-ditiitroJi[,hen;-l 
as was expected. The author has electrolysed a 15“, _.-jiution d 
potassium o-nitrobeozoate iu o-nitrobenzoic acid at 160 1 To , ii.-ing ., 

small porous pot as anode vessel and a beaker as cathode vessel. Tl.s 
anode consisted of 6— T cm*, of platinum wire wound into a spiral 
and the cathode was a platinum foil 3 cans, x 7 cms. The i-lectrolv.* 
was carried out by a current of 5 aiupeies and 50 volts. Durirg tb 
electrolysis au odour of aniline was noticed. On allowing tile jisiv. 
to cool, the cathode material contained a small quantity of a lifiil 
with an isonitrile odour, and a black substance which dissolved ;i. 
alkali and acid. The anode vessel contained a little o-mtropncuo. » 
little 2 : 2 -dinitrodiphenyl, aud a brown powder oF uudetermiiwi 
composition. The expenmout of hilienfeld (D.R.-P. 1SK;2, jj"' 1 " 
was repeated ; By this 2 : 2'-dinitrodiphenyl should be obtained by 
electrolysis of copper o-nilrobenzoate in aqueous solution. 1 lie auttior 
is unable to obtain any of this compound either under the .fcclhb « 
any other conditions. 


water 


Nitro-o-sulphobenzoic Acid and Some of ‘ ta P* n ~ " 
Martin Bell Stubbs (Amer. Chem. J., 1913, 50, 1 93 4. 01 P ' 

Taverne, A., 1906, i, 273).— If o-sulphobenzoie acid is treated 1 1 
mixture of fuming nitric and concentrated sulphuric .u ia., 
mixture heated until all the nitric acid has been eliminates , 
added to the cooled product, 5 nitro-H-sulplwbenzoic anhydn 

NO,'C„H 3 <^i>0, 

m, p. about 21 2 J (uncorr.), separates in white crystals. 
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:,-uiho-i-sulljhobeuzoate crystallises with ill/), the lead salt 
: -'it 1 ). the barium salt with 3H 2 0, and the copper salt with 
*!),!>; ; I.e calcium salt also contains water of crystallisation, whilst 
nival salt is anhydrous. On treating the chlorHe, 

' ' NOj-C,H,(SO,Cl)-COUI, 

I 1 ,,,,- oil, with dry ammonia, the sulphinide, 

N0 2 -C 6 H 3 <^>nh, 

, 5 , .. | ; its sodium salt crystallises with IH.,0. When the ethyl 
of the chloride, N<VC 0 H 8 (SO a CI)-OOgEt, obtained as a oil by 
;l ..: ion of alcohol on the chloride, is neutralised with barium 
u b rU’‘ barium ethyl 5-nitro-'2-8ulphobemoate , 

[N0 2 -C 6 H 3 (C0 2 Et)-S0 3 ] 2 Ba,3H,0, 

.lured, which forms colourless needles. E, G. 

Characterisation of 3 : 5-Dibromotyrosine. Cakl Th. Morner 
/.■li'ch. physiol. Chem.y 1913, 88, 124—137). — In view of its 
jmj. uunie as a product of hydrolysis of a natural protein (gorgonin), 

.Vdibromo tyrosine ha3 been studied in detail. 

I Jibrmuo '-tyrosine crystallises anhydrous in long, slender needles 
.rouped in voluminous bundles or balls, or with 2H 2 0 in thin plates 
MUiil.n- to benzoic acid. It has [aJJ + ]3°. 

J»;6n>ino-<W- tyrosine crystallises + H 2 0 in transparent, four-edged 
|,ri.«iiiS or thick plates. It is nearly twice as soluble in water as the 
( isoaioride. Both forms have m. p. about 245° (much decomp.). They 
Air Mable to concentrated sulphuric aud hydrochloric acids even on 
Renting. The bromine atoms are removed quantitatively on heating 
M'iiii zinc dust. E. P. A 


Ketens. XXIV. Mixed Diphenylacetic Anhydrides and 
their Decomposition. Hermann Staudinoeii, E. Anthes, and 
H. Schn'kidek ( Ber.j 1913, 46, 3539 — 3551). — It has been previously 
diown (Staudinger and Ott, A., 1908, i, 002) that anhydrides of 
lualouic acid decompose when heated, yielding carbon dioxide and 
ketens. The scope of this method of preparation is greatly limited 
r, y the dilliculty of preparing such anhydrides, and the authors have 
tiiereforo investigated the behaviour of mixed anhydrides of malonic 
aal other acids {compare Staudinger and Bereza, A., 1^09, i, 83) which 
cin im readily prepared by the action of ketens on malonic acid. 

liie authors have prepared a series of mixed anhydrides by the 
iut-oti of diphenylketen on derivatives of malonic acid. Those are 
r-table. well-crystallised substances which appear to be unimolecular, 
aiid thus differ remarkably from the amorphous, polymerised dimethyl- 
ail! -l 'Methyl malonic anhydrides (A., 1908, i, 939). An anhydride 
could not, however, be obtained from malonic acid itself, decomposition 
occurring in this case at a low temperature with formation of diphenyl- 
uvtic anhydride and brown, resinous products. 

llie :iC! * ou M«at on the mixed anhydrides causes a primary 
■c^ocmtion into diphenylacetic anhydride and the corresponding 
•*“* oi in. anhydride ; the latter then loses carbon dioxide to* yield the 
, c n . Diinethylketen and diethylketen can be obtained in this 
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manner from dimethyl- and diethyl-malonic diphenyl acetic achy,],..]., 
respectively. In the latter case, however, small quantities of 
keten are also produced. This is attributed to the partial ,j<, .P 
position of diphenylacetic anhydride into diphenylketen and diplitt.vj. 
acetic acid, the latter suhstance also uniting with a portion of 
diethylketen and thus reducing the yield of the latter. A 
secondary decomposition occurs quantitatively during the 
position of henzylidenemalonie .diphenylacetic anhydride, so t] lat tl< . 
product of the reaction is diphenylketen instead of the ext* •, i 
beuzylidoneketen, whilst the desired ketens were also not obtain, ,j 
from t'sopropylidenemalonic diphenylacetic anhydride and diction,, 
malonic diphenylacetic anhydrido. Ethylchloroketen, oo the otner 
hand, was readily obtained from ethylchloromalonic diplienvlacetic 
anhydride. 

The mixed anhydrides are prepared by the addition of (lipdieny! 
keten to very concentrated solution or suspension of the h: a. or,:,. a . ■ . 
in absolute ether, leaction being allowed to proceed in an atuiusphu,. 
of carbon dioxide. After a period which depends on the derivative o: 
malonic acid employed, the mixed anhydride separates in n, 
crystalline state. The m. p.’s of the products depend somoivhat on the 
manner of heating. 

Dhnetkylmcdonic diphenylacetic anhydride, CMe 2 (CO - OCO-Clll’< , . 
has m. p. 91° (decouip.). When heated at the ordinary pressure;’; 
yields only small quantities of dimethylketen; when decomposed in , 
vacuum, however, the yield of the latter amounts to 50%. The liquid, 
polymeric compound (Staudinger and hi lover, A., 1907, i, 4 -4 ) - 
dimethylketen appears to be formed in small quantity, whilst tin- 
residue consists of almost pure diphenylacetic anhydride. 

Diethylmalonic diphenylacetic anhydride, m. p. 94 ', when heated in a 
vacuum gives a 64% yield of diethylketen ; at a somewhat higher 
temperature, diphenylketen is evolved, which is identified hycorrvti 
sion into diphenylacetanitide. 

Diphenylacetic anhydride is obtained by the action of diphenyls., or 
on an ethereal solution of ethvlmalonic acid. The products of the 
decomposition of ethylmalonic anhydride have not yet been investigate). 

Henzylidenemalonie diphenylacetic anhydride, nr. p. 103 , is molt 
stable than the preceding compounds. When heated to 1,30 in ., 
vacuum, it yields diphenylketen. Cinnamic and diphenylacetic acids 
are obtained by saponification of the residue from the distillation. 

iso Propylidenemalonic diphenylacetic anhydride, m. p. 101 J , deoomfo* 
slowly at its melting point. When distilled in a vacuum it ' 
diphenylketen ; the residue consists of dark brown, pasty mass, wbuk 
is probably formed by the rapid polymerisation of tho keten »" 
subsequent, decomposition of the polymerisation product. 

Dicldoromalonic diphenylacetic anhydride, m. p. 74° (decomp.), 15 M 
unstable substance, which slowly decomposes at the ordinary teuipe r > 
ture. When heated, it yields more than the calculated quan up 
carbon dioxide, and, at a higher temperature, evolves hydrogen c on. ( 
Dicbloroketen has not been isolated. . 

Ethylchloromalonic acid, m. p. 101 — 102°, is obtained by ; . 
absolute ethereal solution of ethylmalonic acid with sulphury! t 
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.. . U![ .ue Conrad and Reinbach, A., 1902, i, 529). It combines with 
yielding ethylchloromalonic diphenylacclic anhydride, 
;<:> L?6°, which, when heated in a vacuum, gives ethylchlorokelen, 
i ‘i* 'C. The latter condenses at —80° to yellow oily drops which 
; h ' a uw minutes, become transformed into a white solid mass. 
At t'c'iu pt-5 to obtain the unpolymerised keten at - 180° were unsuc- 
in ethereal solutions at —80°, it can only be preserved for 
•1 diort time. The keten vapours dissolve in other with a yellow 
t olour. but, after a few seconds, the solution becomes colourless and, 
01l jpuioval of ether, the keten remains as a glassy, somewhat viscous 
which is no longer completely soluble in the solvent. The keten 
nolyiuvi'ide is soluble in carbon disulphide, and melts indefinitely at 
vj So . When heated, it decomposes completely, evolving hydrogen 
jjj.uhle and probably chlorobutyryl chloride. 

Kthylchloroketen unites with aniline to form chlorobutyranilido. 

H. W, 

Conversion of Triphenylmethyl into Triphenylacetic Acid. 
ALEXASDKR 1. (Jorski (J. Russ. Phys. Chem. Soc., 1913, 45, 1454— 1460). 
- In consequence of the varying behaviour of lieated and non-heated 
ethereal solutions of magnesium triphenylmethyl chloride towards 
aromatic aldehydes, Schmidlin (A., 1906, i, 392; 1907, i, 26, 601 ; 
U'l'E*, i, 239 ; this vol., i, 50) assumes the existence of two isomeric 
iii^no-magnesium compounds of w-chlorotriphenyl methane : a normal, 

, -in bit* /^-compound, which gives /?-benzopinacolin with ben /.aldehyde, 
xml an unstable quinonoid a-compound, which gives ^-benzoyltri- 
I lieiiyi methane. 

Tschitschibabin (A., 1907, i, 1022) is, however, of the opinion that 
only one such organo-magnesium compound exists. 

Since the experimental results given by Schmidlin in support of his 
assumption were not obtained under the conditions in which tho con- 
vei>ioh of the a- into the ^-compound actually occurs, the author has 
investigated the reaction further. By passing dry carbon dioxide into 
a heated mixture of a benzene solution of triphenylmethyl and the 
ctheiate of magnesium iodide, he has succeeded in obtaining good 
\it-kls of triphenylacetic acid and triphenylmethane ; decomposition of 
the products by means of water failed to give any appreciable amount 
d tri phenyl methyl peroxide. This result is regarded as evidence in 
tavourof Tsoli it sell ibabin’s view that Schmidlin’s a-compound is really 
<i mixture of an ethereal solution of triphenylmethyl with the etherate 
of magnesium chloride. X. H. P. 

tt-/^Nitrophenyl-/?-hydroxythionaphtlien. Hermann Apitzsch 
' -t/., 1913, 46, 3091 — 3103. Compare A., 1909, i, 46).— p-JVrtro- 
■'M-ytthmalicylic acid \2-\>-nilrobmzyltkiolbenzoic acid\ 
NO^C^-CH.-S-CgH.-CO.H, 

practically colourless, shining prisms, m. p. 215 5° (corr.) after soften- 
og at Wr, is prepared by the addition of an alcoholic solution of 
P intro jenzyl chloride to an aqueous alcoholic solution of sodium 
»»*jeylale [o- thiol benzoate] and acidification of the mixture with 
totioric acid. It dissolves in alkali to a pure yellow solution, 
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which becomes dark reddish-brown on warming, and from whi«*h a 
definite compound could nob be isolated. Small quantities of 
benzyl 2-p-nitrobenzylthiolbenzofite, 

N0 2 -C c H 4 *CH 2 -S-C s H 4 -C0'0'CH 2 -C 6 H 4 -N0 2 , 
pale yellow crystals, m. p. 194°, are obtained as by-product in ^ 
preparation of the acid. Methyl alcohol and hydrochloric aci \i 
transform the acid into its methyl ester, m. p. Ill — 112 r-> , iv1ju-j a 
also obtained by the action of p-nitrobenzyl chloride on methyl thi,,. 
salicylate in methyl alcoholic solution in the presence of the calculate.! 
amount of 2A’-potassium hydroxide. When boiled , with a luotlui 
alcoholic solution of sodium methoxide and subsequently carefully 
acidified with acetic acid, the methyl ester ia converted into 2-7,,/ ire,.,;'. 

\p-nilrophenyllhionaphlhen, C 6 H 4 <^lg_l^S > C-C 6 H 4 -NO ; , which ox:--. 

in a yellow ketonic form, a red enolic form, and as an orange-rel 
mixture. The forms readily pass into one another, so that definite 
directions for the productions of a definite modification cannot n i;.!,. 
be given.. The red form, however, which decomposes at 193' after 
previous softening, is obtained when this crude product is crystallised 
from aqueous alcohol. From ethyl acetate, chloroform, or glacial 
acetic acid solution, the yellow keto-form frequently separates in well 
defined, rhombohedri: crystals, usually mixed with the red needles. Tee 
mixed form is obtained from solutions of the crude product in beater,!', 
toluene, or xylene in the form of thin, orange-red needles, which are 
stable and do not become yellow on drying. 

In the following experiments the red modification was used. When 
treated with an equivalent quantity of sodium methoxide in absolute 
alcoholic solution, the sodium salt, 0 14 H 8 0 8 NSNa, blue needles, is 
obtained. Benzyl chloride in the presence of alkali in aqueous 
alcoholic or absolute alcoholic solution yields two benzyl dei ivatives, 
greenish-yellow needles, m. p. 143'5° after softening at 142°, and 
almost colourless, irregularly formed needles, in. p. 144 — 14b' (corr.i, 
which can be separated by crystallisation from alcohol. A mixture oi 
the two forms melts at 120°. Treatment with ethyl bromide leads 
to the formation of only one ethyl derivative, yellow needles, 
m. p. 109'5°. 

2-Uydroxy-\-\i-ammophenylthionaplithen, 

c 8 ir 4 <^° s ^>n-c 6 n ( -NH,, 

is obtained by the redaction of an alkaline, aqueous alcoholic solution 
of the nitro compound by sodium hyposulphite. The substance i# 
purified with difficulty, since it is readily decomposed when warmed in 
indifferent solvents. It forms white needles, m. p. 130° (coir.), which 
are sensitive to the action of light and air. The picrate , brown 
needles, begins to decompose at 165°. The salts with mineral acids are 
generally sparingly soluble and decompose readily. The os'date i> 
converted by nitric acid into a diazonium salt, which couple? wit 
It- salt in alkaline solution. ^ , 

o-Benzylthiolbenzoic acid, needles, m. p. 189°, is formed from oem) 
chloride, thiosalicylic acid, and potassium carbonate in boiling a( l lieclk 
alcoholic solution. 
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< [. v , ,/ 2-o-« itiobenzylthiolbenzoate, m. p. 122-5° (corr.), and methyl 
.,*! rdrvbenzylthwlfanzoule, rhombohedric plates, m. p. 88—89° (corr.), 
, lU . obtained from methyl thiosalicylate, 2-V-potassium hydroxide, and 
'hf requisite nitrobenzyl chloride. They resemble the non-uitrated 
'.t?nxv[i hiosalicy lie acid, in that they do not yield a condensation 
l’ tvi j‘ uc: when boiled with aqueous alcoholic alkali. H. W. 

Vmylphthalimida Marcel Bachstez (Ber. y 1913, 46, 

;; .k 7 ^-;-.u 8D). — Since phthalylglycyl chloride decomposes when heated 
iiito carbou monoxide and chloromethylphthalimide (Gabriel, A., 1908, 
j } si), whilst a-phthaliminoisobutyryl chloride decomposes according 

, 0 the -.cheroe : 

1 1 4 0 2 :N‘CMe 2 ;C001 -->• CO + HC1 + C 8 H 4 0 2 :N*CMe:0H 2 
Ctbiit/I, A., 1911, i, 982), the author has examined the action of 
loxi ou a-phthalylalanyl chloride (A., 1908, i, 182), and has 

• he nAv obtained small quantities of vinylphthalimide , 

c s h 4 o 2 :n-ch:ch 2 , 

ritoiiihic plates, m. p. 86°. Attempts to improve the yield by the 
addition of traces of zinc chloride or aluminium chloride were un- 
vK-tt -sful. The substance unites with bromine to form phtkalimino- 
..i.i Jtlruniotthune, needles, in. p. 123 — 124°, which rapidly decomposes 
when preserved in the presence of moisture. 

A further attempt was made to prepare vinylphthalimide by the 
abstraction of hydrobromic acid from /3-bromoethylphthalimide (com- 
pare Johnson and Jones, A., 1911, i, 455) by the action of sodium 
pbciioxido in alcoholic solution, Phenoxyethylphthalimide, in. p. 
!2'J — 130" : (Schmidt, A., 1890, 372), was thereby obtained. 

8mall quantities of vinylphthalimide were obtained by the action of 
phosphoric oxido on /Jhydroxyethylphthalimide (compare Gabriel, 
A., 1909, i, 265). H. W. 

Toad Venom. Heinrich Wieland and Friedrich Jos. Weil 
'/cr., 1913, 46, 3315 — 3327). — Bufotalin, the poisonous principle of 
the toad first isolated in an amorphous condition by Faust 
A.. 1902, i, 446), has uow been obtained in the crystalline state. It 
ius the to in position C 1(5 H 2J 0 4 , is faintly dextrorotatory and neutral 
iij character. Alkali converts it into the unsaturated bufotalic acid, 

1 -lining bufotalin to be a lactone. The other two oxygen atoms are 
1-roent as alcoholic hydroxyl groups. Concentrated hydrogen chloride 
in the cold eliminates two molecules of water, forming a pale yellow, 
<T)>ulline compound, C 10 H 20 O 2> bufotalien. It takes up two atoms 
oi hydrogen in presence of palladium black. 

Acetyl chloride in pyridine or warming with acetic anhydride 
converts bufotalin into a doubly acetvlated ether, one hydroxyl group 
'? eat Jj Ul0 ^cule being acetylated and the two molecules united 
tnroug oxygon. Treatment of thi3 diacetyl ether with concentrated 
|i\i foc.t °iic a cid forms a yellow, strongly unsaturated compound, 
The same compound is obtained on heating bufotalein 
i .uetic anhydride, which effects direct acetylation on the carbon. 
ctUc anhydride is added directly to the CiC complex from which 

• wtc acid is subsequently eliminated, 
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Darin" the conversion of diacefcylbufotalin ether into , ... 
hufotalin, the bridge oxygen is first eliminated as water. The ,sj Ll .y 
molecules, -C(OAc):C H-, undergo rearrangement to a 
rli ketone, -CO-CHAc-, which loses water to form the dou*,i» 
unsaturated monoketone, “ CH .CH-CH.CAc". The analogy between 
bufotalin, C ]s H 22 (0H) a -C0 2 H, and cholic acid, C ! ,H 3 ,(OH) 5 -C0 J [f l j, 
emphasised. The unsaturated derivatives of both groups 
Liebermann's characteristic cholestol reaction with acetic anhydride 
and sulphuric acid. 

Bufotalin is not identical with bufagin, C, ? H sl 0 4 , obtained from U, t 
tropical toad by Abel and Macht (A., 1912, ii, 1193). 

Bufotalin has in. p. 148° (decomp.), [a]jj + 5'4°; it dissolve, . 
concentrated sulphuric acid with an orange-red coloration wi.ii'ij 
becomes deep red on standing and shows a green fluorescence. 

Bvfotalien forms pale yellow platelets, m. p. 219°. 
separates in lustrous, yellow platelets grouped in rosettes, m. p. l.«p 
(decomp.). Dictcetylbufotalin ether forms colourless, lustrous platelet,, 
m. p. 254° to a red liquid. E. F. A 


Action of Chloroaeetic Acid on Phenolcarboxylic Acids 
and Nitrophenols. Richard Mever and Casimir Duczsiai. (ft.,.. 
1913, 46, 3366 — 3379).— Allhough the reaction of chloroaeetic neii 
with alcohols and phenols producing ethers according to the equation 
K-OH + CH 2 CTC0 2 H = HC! + 0R , CH 2 , C0 ! H is a fairly general one, 
it is usually understood that this reaction fails with salicylic acid. 
The authors find that the reaction can be effected with salicylic add, 
although less readily than with most other substances, and, indeed, 
mere mention of this fact has already appeared (Bogisch, I) «... 
Stuttgart, 1889), although it has not found its place in the imiai 
literature. The behaviour of the isomeric bydroxybenzoic acids and 
of the nitrophenols towards chloroaeetic acid is also investigated. 

The most satisfactory procedure for the reaction with salicylic acid 
is to dissolve equimolecular quantities of this substance and (dilore- 
acetic acid in a concentrated solution of a termolecular quantity of 
sodium hydroxide. The sodium salt of o-carboxyphecoxyacetic add 
separates, and the reaction can be completed by beating for some 
hours on a water-bath. Any salicylic acid in the liberated add 
product can be removed by extraction with ether. The yield o! 
o-carboxyphenoxyaceticacid, 00 2 H*C 6 H < -0 , GH 2 *C0 2 H,m. p. 190— D- ■ 
calculated on the salicylic acid consumed amounts to approximately 

80 o/ 

»°-Hydroxybenzoic acid, dissolved in sodium hydroxide solution of 
35% strength, when gradually treated with chloroaeetic acid gave rue 
to m-carboxyphenoxyacetic acid, m. p. 206— 207 . 

When equimolecular quantities of ethyl chloroacetate and sodium 
w-hydroxybenzoate are heated together in a sealed tube at i : 
thirty hours, ethyl m -hydroxybenzoyloxyacetate is obtained as ,l u ) ct " ; 
oil, which can be hydrolysed by sodium hydroxide solution » ■’ 
m 'hydro'Siihm?<oyl nryacelic acid, 

1 ' co. j ii-ctivo-<;u-c, [I 4' (, h, 
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in. P- 138-140°. On warming with sodium hydroxide 
1 i it is hydrolysed to m-hydroxybenzoic acid. 

\v t , n treated in boiling sodium hydroxide solution (35%) with an 
... uiir.f-dec-ular quantity of chloroacetic acid, p-hydroxybenzoie acid is 
, , !.voit. d into y carboxyphenoxyacetic acid, m. p. 278°. 

II;., action of ethyl chloroacetate on sodium p-hydroxybenzoate is 
.: li; i! iU - to the meta-compound and requires similar conditions; the 
tact if an oily ethyl ester, which on hydrolysis with cooled sodium 
! vdroxido solution yields p-hydroxybenzoyloxyacetic acid 
C0 2 H-CH 2 -0-C0-C 6 H 4 -0II, 

.ilky i. oodles, in. p. 174—175°. 

(cO'i-olic acid when treated in sodium hydroxide solution with 
,. jdoi oncotic acid produces 3-carboxy-o-tolyloxyacctic acid, needles, 
no | . - t . — 204 . In a similar manner, m-cresotic acid gives rise to 
.l.n.hoxy tn-lolyhxyacelic acid, nodular aggregates, m. p. 164—165° 
whilst the p-cresotic acid yields 3-carboxy-p-lolyloxyacetic acid, leaflets’ 
in. p. It'S". 

1 : 2- and 2 : 3-Hydroxynaphthoic acids were likewise applied to this 
■ vntlietic reaction, sufficient sodium hydroxide being used to just 
neutralise the acid reagents. The former acid gave rise to 2 -carboxy- 
\.„:if,htha.ei/acetic acid, silky needles, m. p. 206—207°, whilst the 
2 : S-isoineride prooluced 3-carboxy-2-napktlu>xyacelic acid, leaflets 
in, ;i. 221-225°. 

Chloroacetic acid acts quite normally on the sodium salt of 
2 : l dinitrophenol, hut as the product is rather unstable, excess of 
alkali must be avoided ; the resulting 2 : 4-dinitroplionoxy’acetic acid 
hail m. p. J47 — 148°. 

No success attended attempts to obtain a condensation product of 
ciiloroacefic acid with picric acid, even when the latter was applied as 
the silver salt ; as free picric acid and silver chloride were produced, 

:• is probable that the primary product underwent immediate 
dt'cpio position. 

In all the above cases especial attention was given to the yields of 
the products, and although the interaction of o- and yj-nitropbenols 
wuh chloroacetic acid had already been investigated, experiments were 
(.oilonned to determine the yields; m-nitrophenol was found to 
iienave similarly to the others, producing 3-nitrophenoxyacetic acid, 
needles, m. p. 154—155°. 

None of the above substances gives a quantitative result : it is 
Run.l that the ortho-compounds give by far the poorest yields, and the 
"Uhculty of reaction observed with salicylic acid is evidently to be 
„ , lts ortho-configuration. With the meta- and para- 

Salhfacto/ 16 d * arS “ UCh beHer ’ th6 P ara " com P° UDds being the 

T). b 1 . T 


J?® Cocd0I L fiat i°n Product of Methyl 2 ; 3-Hydroxynaph- 
ill!' VT^ ® 6nzaldeh yde. I'EO Roslav (ilonatsh., 1913, 34, 
itv'.bstiaL C °“l' a ™ F " cdl . A., 1910, i, 741 ; also the three follow- 
ing livl 1 ,i i v S ia5 already shown, the chlorine atom of 

■ T dorobenzyl-2-naphthol-3-carboxylate, the product obtained 
"<o aydiogen chloride is passed into a cold mixture of the above 
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substances, is highly reactive. Many reactions are now dfe-uji*] 
which this property is exemplified. !r * 

On condensation in presence of sodium in benzene, the rcninm 
yielded methyl afi-diphenylethane-afi-bis-2-naphlkol 3-carboxylate ^ 

C 2 H 2 Ph 2 [C 10 H & (OH)*CO 2 Me] 2 , 

in microscopic prisms, m. p. 227°, which gave violet-red solution* . 
sulphuric acid. When boiled with /j-cresol in benzene, it r J 
methyl \~a.-'p-tolyloxybenzyl- l l-nuphthol-3-carboxylate, 

0 (? H 4 Me-O-CHPh-C 10 H.(OH)-CO 2 Me, 
in microscopic leaflets, m. p. 192- — 193°, whilst thymol yieMr-1 - 
l-o -thymoxybenzyl - 2 - naphtkol-3 carhoxylate , in yellow, mien ... ■ 
rhombic leaflets, m. p. 187 — 188°. 

The chlorine atom in the benzyl group was also replaced by j,. ie6 .. 
and the following compounds were obtained : from ^-aminoazoU'rizfj ' 
the a-benzeneazoanilino derivative, slender, orange-yellow licdk 
m. p. 221°; from carbamide, the a car^mrfo-derivative, onlv tJ ne 
amino-group reacting, small, faintly yellow prisms, m. p. 
from benzylamine, the a-benzyhimino-derivntive>, long, roctau«mlar 
plates, m. p. 105 — 106°, hydrochloride , m. p. 172° (decomp.) ; t f roil .. 
piperidine, the a-piperidinO' derivative, greem'sh-yellow. m. p. 1 4.5. -]p; 
unstable hydrochloride, m. p. 174 — 175°; from phenyl hydrazine, die 
a.'phenylhydrazino-dev\vati\Q, lemon-yellow, hard rosettes, in. p. ]s> 
from ctbyl sodiomalonate, the mixed ester, 

CH(CO 2 Et) 2 -CHPh-G 10 H r) (On)*CO 2 Me, 
long, yellow prisms, m. p. 130—131°. 

It was expected that with pyridine the substanco might react in i> 
ketonic form and yield an o-quinone, but a pyridmium ehloridr 
C 5 H 5 NCl*CHPh , O 10 H i (OH) , CO 2 Me, was precipitated as a yellow 
powder, decomp. 162 — 163°, when the base was added to a solution ot 
the compound in benzene. The aqueous solution, especial! v with 
silver oxide, soon deposited methyl 1 a-hydroxy benzyl -2-iutphtlio!-:!- 
carboxylate (Friedl, loc. cit .), and potassium hydroxide gave, iu 
addition, the above ethane derivative. Quinoline behaved similarly 
but no pure product could be isolated. 

Colour reactions with ferric and stannic chlorides, sulphuric and 
perchloric acids are described. J. C. \Y. 

Condensation of p-Tolualdehyde with Methyl 2: 3-Hydroxy 
naphthoate. Marius Rebek ( Monatsh 1913, 34, 1519- lUo!.-- 
Methyl 2 : 3-hydroxy naphthoate, which, with the ethyl ester, has been 
crystallographically examined by von Lang, condenses just as readily 
with /?-tolualdehyde under the influence of hydrogen chloride or bromic 
as it does with benzaldehyde. Methyl l-a-chloro-p-metln/lbenzid- 
naphthol-3-carboxylate , Gy^Me’CHCl’C^H^OHJ-CO^Me, forms pale 
yellow, microscopic tablets, m. p. 143 — 145°, which give various 
colour reactions with sulphuric and perchloric acids and stannic and 
ferric chlorides. The a-fowio-derivative forms yellow, glittering, nat 
leaflets, m. p. 157 — 159°. In the case of hydrogen bromide, n good 
yield of the condensation product was obtained when molecular 
quantities of the reacting substances were diluted with ether, trom 
such a solution, hydrogen chloride gave no crystals for some da}>. 



ORGANIC CHEMISTRY. 


i. 1347 


„i,i>. : ;■ Hi'. » condensation product of the a-chloro-derivative with 
niunely, methyl ^lylidtnehu-%jm v liiM^mrhoxyl a tt 

. i 'Z-liydroxy-6-carbomeUioxynapfithylmethane ) 

1 p 6 H 4 Me-CHrc i() H 5 ( 0 H>C 0 2 Me]J 

'.v..- trained in well-dehned prisms, m. p. 218-222°, which crystallised 
} mol. of chloroform. 1 

"’ll:: 'adding water to a cold acetone solution of the a-bromo-deriv- 

"f t-W 1 -^ h y drox y-V-met!iylb<nzyl-2-naphthol3-carbox v lat e 
C 0 H 4 Me-CH(OH)-C I0 H 5 (OH)-CO 2 Me, ’ 

ill yellow, rhombic leaflets, m. p, 155—158° This com 
icand tends to condense to an ether, especially in presence of alcohol 
hydrochloric acid, or on melting. When the a-chloro-derivative 
, toiled with moderately strong hydrochloric acid, the same com- 

ii.'imd. »n%f a - a ' oxlclot>ls - ] - 'p- mi >th l benzyl-2-napht/iol-3 carboxvlale 
O[CH(C 8 H 4 Me)-C 10 H 5 (OH)'CO ! ,Mc],, 1 

was I'litained in yellow, micro-leaflets, m. p. 216-5—219° The speed 
,[ the action with water was roughly determined at ordinary 
trinperatures. 1 

When wanned with acetic anhydride and sodium acetate, the yellow 
halogen compounds became colourless, and an amorphous, acetylated 
■ u-rivil ia e, which could not be crystallised, was obtained Methyl 
dcehol condensed with the compounds to form methyl 1-a -mtthoxy 
v- ullatizyl-% - naphthol- 3 - carboxylate, J 

C s H 4 Me-OH(OMe)'C K ,H 5 (OH)-CO.,Me, 

ii: microscopic prisms, m. p. 178-180-5°. The n-halogen atom in the 
ulvl group was also replaced by a number of alcohol- and basic 
,;,ht ‘! ,s > and the following corresponding condensation products ob- 
miiicd: a - ethoxy - derivative, stout, microscopic prisms m p 

• 5 ?r 9 ;; 5 ’j ^rropoxy-ie rivative, yellow, microscopic prisms m p 
ii ;ij ,, -l()ij-» ; a-p/ieiwirp-derivative, faintly yellow prisms, m p 
,j P-fwpfoa^-derivatiYe, rectangular plates or leaflets, m p 
iuo -0 - It), ; a-%»m*s,-denvative, stout, microscopic needles m p 
; a am^io-denvative, pale yellow, m p 210 — 
if/ifiu/Mi/i/rajino-derivative, lemon-yellow needles, decomp “ 140° ; 
i-/>i/«;(imo-deiivatiYe, silky needles, m. p. 172— 173-5° ■ p.fciW 
j wan id no-derivative, orange, short prisms, m. p. 210— 210-5° 
ri-dJeued by hydrochloric acid vapours. ’ 

Iv rd'hv ! a w “'“'f 1 -/’- . m , eth y' lb™zyl-2-naphthol-3-carbo X yiate was hydro- 
I 7 T d 1° a , Warm 50lut, ' 0n in acetic ^hydride. 

| M-Vt‘iVtmzyl-1- naphthol- 3 - carboxyl ic acid, 

0 6 H 4 Me-CH 2 'C, 0 H 5 (OIi)'CO„H, 

, X; ‘", enSe y ,r i 0W crystals - “■ P- ^49—250° (decomp.), and gave 
13i-136 jiCr Sa ’ c ™ m P- 2f°°> f rom which the methyl ester, m. p. 
bran ’lie above hydrolysis. The latter P«*ent in the product 

Characteristic colour reactions are exhibited by all these compounds. 

3. C. W. 

4hthoatT 10 F R ,° f ^ iSald6hyde With Methyl ^ : 3 Hydroxy- 
( ■> 1913, 34, 1547—1565).- 
° ■ to the foregoing were carried out with anisaldehyde. 
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Methyl 1 -a-cWoro-p- methoxybenzyl-2-naphtkd-^-carboxylate, 
OMo-C 6 H 4 -CHCI*C 10 H,(OIl)*CO 2 Me, 
formed yellow prisms, m. p. 171 — 173°, decomp. 185^, anil a 
series of remarkable colour reactions with strong acids, due to 
presence of a carbonium valence. Silver sulphate rendered a w in 
benzene solution violet-red ; the colour disappeared on cooling ai .j 
returned on warming. The bi'omo- analogue had m. p. 102 pjp 
An attempt to prepare this compound by condensation in uietlnt 
alcohol solution gave as a by-product, methyl anisyliden 
‘d-carboxylale, OMe*C c H 4 *CH[C 10 H 6 (OH) , CO 2 Me] 2 , in pale yellow 
microscopic crystals, in. p. 213 — 215 . 

Cold water precipitated from an acetone solution oF the lulojet, 
derivatives, melky l i-a-hydroxy-p-methoxy benzyl-2 ‘naphthol^cailori/ldtf 
which formed pale yellow leaflets, m. p. 120 — 130°. The speed of tl* 
reaction with water was measured in the case of the a-chlorobetuvl-, 
a-chloro- and a-bromo-anisyl compounds of this series, and the 
influence of the methoxy-group and the halogen atom were deter- 
mined. The methoxy-group renders the lability of the halogen 
atom of the order of an ionic reaction, whilst the brouio-compoun<K 
are more reactive than the chloro-. Boiling water gave rise t.> 
methyl aa! -oxidobis - 1 -p -methoxybenzyl-2-uaphthol-^-carboxylut^ 

0[ CH(C g H 4 * OMe) • C 10 H 5 (0 11) * C0 2 Me] 3 , 
in yellow prisms, m. p. (without crystal solvent) 202 — 204°. 

Methyl alcohol yielded methyl 1-a-p -dimethoxybenzyl-'l-naj.hihd- 
S’Carboxylate , OMe*C 6 H 4 , CH(OMe) , C 10 H 5 (OH) , CO 2 Me J in pale yellow, 
glittering tablets, m. p. 176—177°. Ammonia in benzene formed 

methyl vninobi8-\-T>-methoxybenzyl-2-naphlhol-3-carboxylat‘’, 

N H[CII(C 0 H 4 -OMe)*C 10 H ri (OH)-COoMe],, 
as a yellow substance, m. p. 145—148°. With carbamide in boil- 
ing acetone, methyl carbamido-s-bisd-p-meth'jxybenzyb'l-nnyhtl'd- 
3-carboxylate , CO[iS T H , CH(C < jH 4 , OMe)*C 10 H ti (OII) , UO 2 Me]., ) 
tained as a microcrystalline powder, m. p. 187—189°. 

The following a-substituted condensation products were also pre- 
pared; a-anilino-, faint greenish-yellow, microcrystalline powder, m. p. 
191—192°; a-ip-benzeneazoanilino -, small, orange needle^ m. y. 
194—195°; a-benzylamino faintly yellow crystals, m. p. 107— IMS', 
a -piperidino-, pale yellow powder, m. p. 166 — 167°. The basic 
stituents, in general, give rise to compounds which react in the €*ii 0 !n* 
form, giving intense colours with ferric chloride, but not with 
acids. 

The a-hydroxyl and a-anilino-groups were replaced by the methuxv 
group, merely on boiling the substances concerned with methyl alcoho 
Similarly, hydrogen chloride reconverted the ether or the metLo\' 
compound into the a-chloro-derivative. ^ 

Condensation of Methyl 2 : 3 -Hydroxynapbthoate with 
p- and ?w-Nitrobenzaldehydes. Josef Seib (MonatsL, i« •>> ■ 

1567 — 1591). — The influence of the nitro-group on the lability oM* 
halogen atom in compounds analogous to the foregoing u * e ^. 
studied. A rough determination of the speed of the decompo^turi ^ 
cold water showed that the compounds were not half as react<\ 
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..... u:: ' i i ■f i i tilted ones, that the m-nitro-derivatives were more active 
.Y, u rise para-isomerides and that, as before, bromine in the a-position 
.. al01 v labile than chlorine. 

'' i La-! \ -a-(ldoro \yniiTobmzyl %naphllml imrhnxylate, 
N0. 2 -C 6 H 4 -CHCl-C w H 5 (0H)-C0 2 Me, 

, pile yellow, glistening prisms, in. p. 227—228-5°. On boilin* 
' v w.iter it. yielded the a-hydroxij-iecivsitive in lemon-yellow prisms^ 
,, l->— 190°, which gave the a-aeetoxy- compound, short prisms’ 
u , is.’, -187-5°, on boiling with acetic anhydride. The a-methoxy- 

ii. upo II 1, formed slender, very pale yellow prisms, m. p. 149 150°; the 

i^dorv-Jvi-ivative, long, yellow, rectangular tablets, m. p. 116— l’l7°; 
,i, f derivative, white needles, m. p. (with 14 mols. C H j 

,’r; the n-p-Iofyfo/cy-derivative, palo yellow needles, m. p. 
i v i — 1>0 5- , the a - 1 by macy-derivative, yellow, microscopic prisms, m. p. 

S_2u.r ; the a-anilino- derivative, glistening, lemon-yellow tablets 
will, rftll^ 1 m. p. 19/ "5 198 , without crystal solvent, pure yellow, 

m. |,. 199—201°, colourless hydrochloride, m. p. 168—171°; the a-p-aso- 
an?,/ /nVi/io-deri vative , long, velvety, dark yellow needles, m. p. 
151 • 156' J the a-btinylanuno-deviva.tAve, long, slender, white needles, 
m p. 152—153° ; the upipsrMtno-derivative, yellow, rhombic leaflets, 
17-1-3 — 177°. In their colour reactions, as before, the compounds 
will, la** exhibit enolic properties, whereas the ketonic form is more 
ji >bii-u:ccrtl in the remaining compounds. 

P)- riil i ue did not cause the total displacement of chlorine, but 
vii-l lo«l the a -pyridinium chloride , 

Na j , C, i II 4 -CiI(C 5 NH 5 CI)-C 10 H,(OH)-0O ! Me, 

;i, pule yellow, prismatic tablets, m. p. 110°, which were completely 
hj-droiyse/l in aqueous solution, especially iu presence of silver oxide 
10 [lyriJiuo and the a-liydroxy-com pound, 

MtJbjl l-n bromo-p-nilrobenzyl-2-naphthol-3-carboxylati was obtained 
111 yellow crystals, m. p. 207—208°. Hydriodic acid, however, yielded 
1,0 i-ry-t riliiie product. 

Mt'hi/I i-a-chloro-m-nilrobemyl-2-naphthol-3-carboxj/late had m. p, 
i >7 — 1 8!I -, and the Sromo-analogue formed thin, pale yellow leaflets^ 
ivitb K , di,,, m. p. 177 178°. u-Nitrobenzaldehyde, on the contrary, 
y-e/dc-d ne definite condensation product with methyl 2 : 3-hydroxy- 

u tphUm.-ite. J. O. W. 


Hydroxy-and Dihydroxy-diphenylcarboxylic Acids. Mathaus 
Mniuiiovcic (J/onnfs/i., 1913, 34, UI7— 1441).— 3 : 3'-Dihydroxy- 
nipnenjl-4 : 4-diearboxylic acid, 3-hydroxydiphenyl-4 : 4'-dicarboxy!ic 
ill'll, and several of their derivatives have been prepared. 

bi.misiiline was diazotised and converted into the nitrile and this 
"'i* with diliiculty, by boiling for seventy to eighty hours 

jail .alcoholic potassium hydroxide. The crude 3 : 3’ dimethoxydiphenyl- 
■ '^ C " C acid., being ouly sparingly soluble, was converted 

. the meth - vl ester recovered from this by hydrolysis, as a white 
m - p - 27y - 2 ”-5°- The potassium salt! 
ai i ti V / ,J 2 * orms ^ on g needles from dilute solutions in spirit, 
form “ a bl ' own > crystalline powder. The methyl ester 

wh,te Ie -^ 9 , m. p. 170-171°. On heating either tho ester or 

VbL ' C,v - '• 4 * 



i. 1350 


ABSTRACTS OF CHEMICAL PAPERS. 


the acid with bydriodic or hydrobromic acid, 3 : 3'-dihydroxi J .{i j ,i l , ni j 
4: 4' -dicarboxylic acvl. was obtained as a white, amorphous, sparj,,^ 
soluble powder, m. p. 318° (decomp.). It gives a colourless solution ^ 
sulphuric acid, a deep violet coloration with alcoholic ferric cliloriik 
and apparently forms anhydrides under the influence of tbior.vj 
chloride. The methyl ester forms slender, colourless needles, m / ‘ 
213—215°, and is readily converted into methyl 3 : S'-diacetoxyli/J,,,^] 
4 : 4' -dicarboxylate^ which crystallises from alcohol in leaflets, „ , 
140—142°. 

The methoxy-acid, in contrast to the hydroxy-acid, reacted smooth, 
with thionyl chloride, forming the acid chiwide , OmHjACI* from \ 
benzene solution of which, ammonia precipitated the am vh Tiii* 
forms large needles, C 16 H 16 0 4 N 2 ,Kt0H, from dilute alcohol, n,. , 
254—260° (260—261° alcohol -free). On condensing the acid chloride 
with benzene in presence of aluminium chloride, 3 : 3'-dikydroxy 4 : | 
dibenzoyldiphenyl, C2 6 H J8 0 4 , was obtained. The ketone was pmrri 
by solution in alkali, reprecipitation by carbon dioxide, heating wju 
hydriodic acid, and crystallisation from alcohol. It forms yell w 
needles, m. p. 215-5 — 217-5°, gives a deep yellowish-green, liuoiWew 
solution in sulphuric acid and a reddish-brown coloration with fin ic 
chloride, It was converted by methyl sulphate into 3 : 3 
4 : A! -dibenzoyldiphenyl, which forms colourless, flat needlis, m. j>, 
]56_l 58° 

As starting material for the preparation of the monohydron- 
compounds, technical ethoxy benzidine was chosen. This was coiivmid 
into a black, spongy nitrile, which was then hydrolysed as before. 
Owing to the ready solubility of the acid, however, the crude product 
could not easily be purified. It was therefore hydrolysed by healing 
in phenol solution with hydriodic acid, and the crude 3 -hydro rp 
diphenyl- A : A' -dicarboxylic acid was esterified and recovered by hydrolysis. 
It forms a white, microcrystalline powder, m. p. 324 — 325°, crystallbts 
with 1H 2 0 from diluted methyl alcohol, and gives a violet ferric 
chloride reaction. The potassium salt, C 14 H 8 0 5 K 2 ,H 2 0, and the light 
brown silver salt were prepared. The methyl ester forms long, white, 
glistening needles or leaflets, m. p. 168°, and does not condense «i'a 
benzaldehyde. Methyl 3 -acetoxy diphenyl- A : A'- dicarboxylate crystallises 
in very soluble, flat needles, in. p. 119°. 

The isomeric mono-esters were prepared according to Wegscheulpr? 
directions for hydroxyterephthalic acid (A., 1900, i, G58) Partial 
hydrolysis of the dimethyl ester with potassium hydroxide yielded 
A' -methyl A-hydrogen 3-hydroxy diphenyl- A \A' dicarboxylate, wlm-hconld - 
separated from the dicarboxylic acid by benzene, in which the latter i* 
insoluble. It has m. p. 240—241-5° (decomp.), gives a deep vio'tt 
coloration with ferric chloride, and forms a potassium salt. 

A' -hydrogen 3-hydroxydiphenyl- A : 4' -dicarboxyl ate was obtained in 
yield by heating the acid potassium salt with methyl iodide in a 
tube. It crystallises fiom benzene in needles, m. p. 215—216 , " 1,1,1 
give no coloration with ferric chloride. • 

Schmidt and Schall (A., 1906, i, 23) described 4 diydroxydiphetk 
acid as a yellow compound. The author also obtained a yellow pioi ui 
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1 . 0 , on ..tempting to condense it with bensaldehyde it crystallised as a 
tvionrl. -s compound, m. p. 246-5 , the impurity remaining dissolved. 

j. a w. 

The Ethers and Esters of Hydroxyquinolphthalein. Fbifd 
„ KmnsiANS and Richard Berg (Ber., 1913, 46 3020—30281 — 
it ten hydroxyquinol phthalein in solution in sufficient aqueous sod um 

1.. ,!, oxide to form he normal salt is warmed with one and two-third 
i‘“<* its weight of methyl iodide, the solution on acidification with 
irftix -K-ni deposits the Inmlhyl ether (formula I), which frequently 


(,I) OMe. / \^ N N-"'\ OMe 

UMl ■ /% /\ /! Oil' ' : 

o—o ' u u 

■- pilules from a mixture of benzene and methyl alcohol in a feebly 
4 iuc-1, presuni ably lactonoid form; this on metallisation from 
P assc 0 s ‘“ t0 t L he quiuonoid form, orange-yellow, micro- 
; l '"!' !c ,eaI,efcy ' P- 25 ' ; th « elution in alkali is yellow with a green 
; lorosceiice. Ihe mother liquor from which the trimethyl ether 
separated contains the sodium salt of (he dimethyl ether (formula 111 
‘,.1 .hi. substance is deposited n* the hydrochloride on the addition 

; ,he fret - cther )s ’'berated from its 

lulrocb.oude by the action of sodium acetate solution. This dimethyl 
•tkc, m. p. 270—271°, crystallises from methyl alcohol in dji ^ 
,,w„ pnsms containing IMeOH; it dissolves in sodium hydrogen 
ii .lunate solution, giving the sodium carboxylic salt as a yellowish 
is solution with a gieen fluorescence; addition of sodium hydroxide 
■ia ion causes the formation of the disodium salt, with an increase 
tie ilm reecenco ; silver salt, insoluble reddish-brown precipilate 
-.saturating a concentrated methyl-alcoholic solution of the 

u. ethyl ether with hydrogen chloride and keeping for several weeks 
relies of the chloride (formula 1JJ) are obtained. By treatment 


Z 7 ,k ^'. u «acetat® K)Iuti0D, this is conver ted into the free methyl 
-»ie^W^:^ her t '! 0 ™ I \ I , V) ’ Which from a 

inlets, m 271-273° J a,coho1 in orange-yellow, iridescent 


4 # 2 



i. 1352 


ABSTRACTS OF CHEMICAL PAPERS. 


A similar esterification of the above-mentioned dimethyl fcti, ar 
rise to an analogous ester chloride, yellow needles, which on dr-conA.;' 
tion by sodium acetate solution passes into the free eeter of the dimethrl 
ether, red crystals, m. p. 248°. 

The action of methyl sulphate on a solution of the ester 0 f 
trimethyl ether in nitrobenzene solution gave rise to the 
sulphate salt of the methyl ester of tho tetramethyl ether. From ti . ; ! 
“mixed” sulphate the more ordinary salts were easily obtainable 
and their solubility is found to be comparable with those of tie 
corresponding potassium salts; formula Y is the chloride. 

The chloride, bromide, and iodide are very soluble, the 
chlorate , dichromate, and persulphate are moderately soluble, whil>t til 
perchlorate and platinicUoiide are sparingly soluble in water. If 6 ‘. 
aqueous solution of the nitrate is treated in tho cold with an oxcia, 


(V.) 


\yC0 2 Me 

0 


OMe/ X 1 ^' X / X |OiMc 

om -xAA/ J om ’ 


OC1 


\/V° 

(VL) OMe/W , 0 q. 

0 Me \/\/v UMe 


fairly concentrated sodium hydroxide solution, a precipitate i.s proJnceJ, 
which subsequently redissolves as the sodium salt of the tetramethyl 
ether carboxylic acid ; on the addition of acetic acid and warming, lie 
tetramethyl ether lactone (formula VI), colourless prisms, m p. “02', 
is obtained. U 1. 11 


Eesorcinolbenzein and Fluorescein. Friedrich Keiimasx 
(Ber., 1913, 46, 3028— 3036).— A reply to von Liebig (A., 1912, i, 
376 ■ this vol., i, 79, 865). In the case of derivatives of fluorescein 
with which von Liebig obtained results at variance with those of the 
author and his collaborators, the substances have been reinvestigate! 

with entire confirmation of the earlier results. 

It has already been stated by Fischer and Hepp (A., 1895,1,2s.; 
that tho quiuunoid dimethyl ether of fluorescein crystallises in t*o 
forms, namely, orange-yellow needles and _ deop led prisms. He 
difference in the m. p.'s recorded by von Liebig and by Kchrmina 
and Dengler (A., 1909, i, 249) is due to this dimorphism. io.:e«.ti 
a quantity of the orange-yellow needles is heated rapidly to Id , i. 
melts momentarily and resolidifies to molt again at approiinm'*. 
194° ; under similar treatment the red prisms melt at 208 . 

The substance, m. p. 255'', obtained by von Liebig by the action 
ammonia solution on the ether-insoluble residue (correctly leg.i i i 
trimethylfluorescein chloride) from the reaction pro uc o a 
sulphate and disodium fluorescein, is not a dimethyl ether o * »• ’ 

but contains almost 2% of nitrogen and probably 
carbinylimide or a carboxy limido. 

Synthesis of Depsides, Moss Acids, and Tannma ^ 
Fischer {Ber., 1913, 46, 3253— 3289).— A lecture befoic the 
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. Science Congress (compare A., 1908, i, 892 ; 1909, i, 161, 
pitcher ami Freudenberg, A., 1910, i, 265 ; 1911, i, 874 ; 1912, 
‘ Vl. c>7 i Fischer and Hoesch, A., 1912, i, 859, etc.). The following 

I, .,, are new. Evernic acid is dissolved by an ethereal solution of 
: im ctlnine after a time, aud converted into the crystalline neutral 
““ jr, which is identified as methyl trimethyl-lecanoric acid. The con- 
I-Vruiion of evernic acid is thus established. Pentasalicyloglucose and 
,] e (.. ncspcnding derivative of caffeic acid have been prepared, also 
reitacinnainoyl derivatives of a- and /?-glucose, galactose, and 
IVrro'e. Penta-acetyl mannose has m. p. 114 — 116°, [a];? -24-8 0 . 

E. F. A. 

Humic Acids. IV. Investigations of Tacke and Siichting 
Gn.tv (Bitd. Zentr ., 1913, 42, 655 — 659 ; from Mill. K. Bayr . 
1/nc rkultumnst., 1912, Ileft. 5). — A reply to Taeke and Siichting (A., 
;• i, 473), in which the non-existence of humic acids is maintained. 
Further experiments showed that peat has no action on calcium 
, ; and that bases absorbed by Sphagna can be extracted by 
, v i ■ free from carbon dioxide. The various results obtained with 
I such as the liberation of iodine from its salts, the inversion of 
J* rare, and the production of hydrogen from peat and iron are 
, considered sufficient evidence that humic acids exist. 

N. H. J. M. 

Tte Autoxidation of Organic Compounds. I. Autoxidation 
of Aromatic Aldehydes. Hermann Staudinger [with E. Henis and 

J. I’noimon (Her., 1913, 46, 3530 — 3535). — It has been previously 
>hown (A., 1911, i, 877) that diphenylketen reacts more readily with 
aetlioxy- or dimeth) lamino-substituted aromatic compounds than with 
the rrcisubstituted substances, and similar observations have been made 
. luring experiments on the action of oxalyl chloride on carbonyl com- 
p: uisls (A., 1909, i, 905). The authors have therefore been led to the 
dtrermiiial ion of the rate of autoxidation of benzaldehyde and a 
rnii.hr r of its p-substituted derivatives. 

Weighed quantities of benzaldehyde, p-methoxybenzaldehyde, 

I -l.vclroxybcnzaldc hyde, and p-dimethylaminobenzaldehyde were heated 
w.tli an excess of oxygen in closed flasks at 131° and the amount of 
oxygen absorbed was estimated. In a second series of experiments, a 
Ifgnkr stream of oxygen was bubbled through the aldehyde, the course 
o! the reaction being followed by estimation of (he acid formed. At 
| " 1 ; However, dimethylaminobenzoic acid readily evolved carbon 
dioxide ; a temperature of 80° was found suitable. The results show 
ti.it p-diuiethylaminobenzaldehyde is much less autoxidisable than 
anisaideliyde, which, however, is less affected than benzaldehyde. 

. ls inexplicable on Engler and Weissberg’s hypothesis that the 
praary product during autoxidation is formed by the addition of a 
molecule of oxygon to the unsaturated carbonyl group ; it is, however, 
o* expected if Baeyer and Villiger’s supposition is adopted that the 
vii ion o the oxygen molecule is accompanied by dissociation of the 

Mrogen atom, Ph-C<° + 0-0 -> Ph-C<® Q . H (A., 1900, i, 437). 
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If Staudinger’s views as to the asymmetric nature of the 


inter. 


mediate compound are accepted, the hydrogen atom wou],] 
more firmly attached to the strongly unsaturated carbonyl g rou * 
p-dimethylaminobenzaldehyde than to the relatively saturated carbor ^ 
group of benzaldehyde, and therefore less capable of addition 
the oxygen molecule. From this point of view, o-nmthoxvb ° 

aldehyde should be the least readily, and m-methoxy benzaldehyde \ 
most readily, autoxidisable of the three methoxybenzaldehydes Hr ! 
this is shown to be actually the case. 

Anti-auxochrome groups weaken the unsatuvated character of t- 
carbonyl group, and should therefore increase the mobility of • 
hydrogen atom and the tendency of the substance to autoxidutic ^ 
p-Nitrobenzaldehyde, which should thus be readily autoxidbed, ab.v>i , 
little oxygen, since it is speedily resinified. Tbo problem was h r 
ever, investigated by the introduction of acyl groups into amino- ;ui 'l 
hydroxy -groups. Acetoxybenzaldebyde, in contrast with hydroxy- aid 
rnethoxy-benzaldehyde, was found to be almost as readily autoxidbei 
as benzaldehyde. H. \\" 


The Autoxidation of Organic Compounds. II. Relation- 
ships between Autoxidation and Benzoin Formation 
Hermann Staudingeh [with K Hene] (Ber., 1913, 46, 3535 — - 
— If the possibility of formation of intermediate product* bo di>- 
regarded, the formation of benzoin derivatives from nldeli vdo> i- 
comparable with the autoxidation of the latter substances ; in the ow- 
case, addition of the aldehyde to the carbonyl group occurs, in 6* 
other to the oxygen molecule (compare preceding abstract). A heozoii, 
will only be readily produced, therefore, from an aldehyde which cot: 
tains a relatively unsaturated carbonyl group and a relatively iticibiif 
hydrogen atom ; thus, dioietbylaminobenzaldehyde does not yield i 
benzoin, since, although the carbonyl group is strongly unsituratol. 
the hydrogen atom lacks mobility. Favourable conditions for benzoin 
formation are found in benzaldehyde, auisaldeliyde, and p cliloroben;; 
aldehyde (compare Hantzsch and Glover, A., 19U7, i, 538). From thi- 
point of view, mixed benzoin derivatives should be obtainable from \ 
pair of aldehydes if the one pos*esses a sufficiently mobile hydrogen 
atom, the other a sufficiently unsaturated carbonyl group : t be con- 
densation products of yj-dimetbylaminobenzaldehyde and p-chl ri- 
benzaldehyde with benzaldehyde are described. 

p - Dimethylaminvbenzoin, NMe 2 *C 6 H 4 , CH(OH) , COFh, >» [’■ 

163 — 164°, is obtained in 86% yield when a solution of benzaldehyde 
and yj-dimethylaminobenzaldehyde in alcohol is boiled with au aqueous 
solution of potassium cyanide. The constitution of this substance i> 
deduced from the fact that it condenses with dimethylaniline in t he 
presence of phosphoryl chloride to yield benzoyltetraviethyldiaimnMi- 
phenylmelhane t COPh*CH(C G H 4 *lNMe 2 ) 2l pale yellow needles, m- ?■ 
162 — 164°, which are readily oxidised to a blue dye. Oxidation w t- 
Fehling’s solution converts jodimethylaminobenzoin into \>-d iniet <y 
aminobenzil , yellowish-green crystals, m. p. 115 — 116°. 

Under similar conditions, jo-dimethylaminobeozaldehydo cun 
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Vn u-chlorobenzaldehyde to yield p- chloro-p'-dimethylaminobenzoin , 

‘'"B t , U 2 aUl e hyde and anisaldehyde, as also clilorobenzaldehyde and 
appear to yield mixed benzoins. A uniform product 
’* ( ‘jj rJ ot"be isolated. Probably a mixture of benzoins is formed in 
ea<e w hich cannot be separated. 

ci ’^ tien jpts to prepare benzoins from aromatic and aliphatic aldehydes 

unsuccessful H. W. 

The Existence of Mandelaldehyde in Aqueous Solution. 
\\ Lloyd Kvans and Charles Raymond Parkinson ( J . Amer. Ckem. 
v\. 11113,35, 1770 — 1774. Compare this vol., i, 173). — It is already 
toovvii that, whereas Uctaldehyde is incapable of existence in water 
, lt j in)“ (N’ef, A., 1905, i, 3), it is sufficiently stable in water at the 
idinarv temperature to be studied experimentally (Wohl and Lange, 
\ 1903, i, 943). Nef has shown that mandelaldehyde also cannot 
in water at 100°, and the present investigation demonstrates that 
it cannot exist even in the presence of cold aqueous alcohol or of dilute 
,iil|)l,mic arid. 

IhbromoLicetophenone was converted successively into phenylglyoxal 
a^LCHlMOEt)* and mandelaldehyde acetal, CH(OEt) 2 -CHPh*OH. 
Tue last-named substance was found to undergo hydrolysis, yielding 
hd»z )Ylc.U‘binol, CH 2 Bz*OH, when suspended in ilT/20-sulphuric acid at 
t., . when suspended in water at 0 D , or even when exposed to the moisture 
J the atmosphere. D. F. T. 

6-Aminopiperonal. Auguste Rilliet and L. Kreitmann (Cornpt. 
1913, 157, 782 — 784). — "Various unsuccessful attempts have 
i.icon made to prepare the above substance by reduction of 6-nitro- 
pipc-roiial (compare Haber, A., 1891, 704; Friedlhnder and Scbreiber, 
A.. 1895, i, 524). The authors have succeeded by first protecting the 
iil'lehyde group. 

6-S'itropiperonal condenses readily with various amines to give the 
corresponding piperonylidene derivatives, of which the following have 
been prepared : Q-nttropiperonylidene-\i-toluidine, yellow needles, m. p. 
121*5"; b-nilropiperonylidene-p-anisidine , golden-yollow plates, m. p. 
1-5 'ir. and Q-nitropiperonylidene-o-toluidiue, yellow needles, m. p. 128°. 
All of these are readily reduced in boiling alcoholic solution by sodium 
sulphide to the corresponding amino-compounds, having respectively 
nr p.’s 134-5°, 162°, and 106°. The hydrolysis of the two latter 
compounds has not given the desired results, being only brought about 
ffiih difficulty, but 6-aminopiperonylidene-p-toluidine is readily hydro- 
lped by prolonged boiling with dilute aqueous alkali, giving 6-amfno- 
Pjtroml, brilliant yellow prisms, m. p. 107°, dissolving in acids to a 
bright red solution. From it the following derivatives have been 
prepared : the mercurichloride, white needles, decomposing at 135° ; 
pkitihickloride, a red, amorphous powder, decomposing suddenly on 
seating; 6- fonzoylaminopiperonal, pale yellow needles, m. p. 187*5°; 

itijlaminopiperomdf long, white needles, m. p. 161°, yielding a 
pt'iylhydra&me, white needles, m. p. 205°, and Q-aminopiperonal- 
mythydrazone, m. p. 222° (decomp.). W. G. 
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Chemical Action of Light. XXVII. Autoxidation v 
Giacomo Ciamician and Paul Silber ( Ber ., 1913, 46, 3077-30;;; 
Atti It Accad. Lincei , 1913, [v], 22, ii, 339 — 348). — The action f{ 
oxygen and light on acetone, cyclohexanone, the three methylo.,,./ 
hexanones, and methylheptenone has been studied. Except i D 
cases of acetone and methylheptenone (A., 1910, i, 496}, the product 
obtained are due to the combined effect of autoxidation and hydro] v •** 
(compare A., 1908, i, 277). ' 

Acetone yields formaldehyde and acetic acid, whilst cyclohexanone 
gives hexoic and adipic acids. 

l-Methylcyc^ohoxan-2-one yields n-heptoic acid (renanthoic acid 
adipic acid, and acetylvaleric acid, together with traces of aldehyde' 
the main reaction proceeding in accordance with the scheme : 

11 -Ca.K 

CH*CH 3 COCH 3 CO., II 

/\ / / ' 

H 2 <? 90 h 2 ^ ?o 2 h H 2 C co.,n 

h 2 c ch 2 h 2 c ch 2 — H 2 C ch" 

\/ \/ \/ 

ch 2 ch 2 ch 2 

8*A cetyl valeric acid has m. p. 31 — 33°, whilst the semicarbazcme 
melts at 147°. Wallach gives the m. p/s about 50° and 144— 14$ S 
respectively (A., 1904, i, 425). 

l-Methylcycfohexan-3-one is less affected than the 1 : 2-derivative, 
and gives a heptoic acid, b. p. 215 — 216°, which must have the 
constitution CH 2 Me , CH 2 *CHMo*CH 2 *C0 2 II, a dibasic acid, m. p. ‘C ; , 
identical with the corresponding compound from 1 : 4-methylc»/c?o- 
hexanone, and hence having the formula 

C0 2 H-CH 2 -CH 2 *CHMe-CH 2 -C0 2 H, 
and a lactone which could not be prepared in the pure state, 

l-Methylcycfohexan-4-one gives y-methylbexoic acid, the above- 
mentioned dicarboxylic acid and the lactone corresponding with the 
hydroxy-acid. The latter could not be obtained in a pure condition. 

Methylheptenone yields carbon dioxide, acetone, formic acid, acetic 
acid, and Imvulie acid, together with a ketoglycol consisting mainly 
of the compound OH*CMe 2 *CH(OH)*OH 2 , UH 2 , CO , CH 3 , possibly 
mixed with the hydroxydiketone, OH*CMe 2 *CO , CH 2 'OH 2 *CO , CII.. 
Crystalline derivatives could not be obtained, but the identity of the 
product follows from its conversion by boiling dilute sulphuric acid 
into /3-methylheptane-y£-dione, CHMe 2 *CO*CH 2 , CH 2 *CO , CHg, and 
identification of the semiearbazone and dioxime of the latter with the 
similar compounds obtained by the oxidation of methylheptenone with 
potassium permanganate (compare Harries, A., 1902, i, 345), The 
autoxidation of methylheptenone in light proceeds mainly, therefore, 
according to the scheme: CMe^CH'CHg'CHg'CO’CHg — > 
OH*CMe 2 *CH(OH)*CH 2 -CH 2 *CO*CH 3 — > 

OH > CMe 2 , COCH 9 , CH ? , CO , CH 3 — > 

CH 8 -CO'CH s + CO 2 H*CH 2 'CH 2 *C0*CH s , 
the acetic and formic acids, as probably also the carbon dioxide, 
being formed by a partial further oxidation of the acetone. H. ^ < 
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Aiicylation of 3- and 4-Methylcye7ohexan-3- and 4-onea by 
g of Sodamide. Albin Hali.er ( Compt . rend., 1913, 157, 
l'- 11. 'V:.- — Methyleycfohexan-3- and 4-one not only undergo methyla- 
or and nllylation under the influence of sodamide, but also ethylation. 
ih]jin" the latter reaction condensation of the product on itself is 
r ]liaic pronounced than with the methyl and allyl derivatives, 
imtlier. a comparative study of the alkylation of the three methyl- 
■r/okexiinones shows that this condensation is much more pro- 

BCt ,l the more remote the methyl group is from the ketonic 
Jfdin, and attains its maximum with egefohexanone itself. 

" c.Aititiv with l-mothylcyclohexan-S-one, ethyl iodide yields, in 
the««l solution in the presence of sodamide, l-methyl-4 ethylcycfo- 
i yui-tl-oije (compare A., 1905, i, 214, and IVallaeh, this voh, i, 482) 
,,,j 1 i„!lhyl-2 : i dielhylcyc\o!iexan-3 one, b. p. 216 — 219°/760 mm., 
j,"’ ii 1.'06], «S 14577, together with about 22% of the condensation 
iirodurt. Subsequent successive ethylation of this diethyl derivative 
furnishes : 

l-Mvk’ll-2 ■ 2 : l-triethylcycloltexan-3-one, b. p. 242 — 244°/770 mm,, 
Ii- 03077. n? 14609. 

i-Metfoil-2 : 2 : 4 : i-telraethylcyclohixan-S-one, b. p. 266 — 270°/ 

7711 mm., Dj ’0‘9358, «“ 14697, having an odour resembling menthone. 

l >Irtliylcycfi)hexan-4-ol, b. p. 173 — 173'5°/760 mm., D;' 0-9170, 
„ 1 • 1573, obtained by the hydrogenation of pcresol, on oxidation 
with chromic acid yields l-methyl«/cfohexan-4-one, b. p. 170°/760 mm., 
]i, n'91.12, -«/ 14458. This ketone on successive methylation under 
: i ie pieri-uibed conditions with methyl iodide yields : 

1 :oI)imethy]ci/c7ohexan-4-one (compare Wallacb, loc. cit.). 

1 : 9 . ii Trimtthylcyclohexan-2-one, b. p. 184 — -1 85°/7 48 ram., 
It (1-89112, rif, 14458. 

I :] :'.i ■.o-Telramethylcyclohexan-2-one, b. p. 190 — 191°/753 mm., 

It 0 8903, »yV 14459. 

1 ; 1 : 3 : 3 : b-Penlamelhyhyc\chexan-2-one, b. p. 196 — 198°, 

It (.1-8828, >,;? 1-4461. 

Successive introduction of a methyl group produces a regular rise 
it the boiling point of 6° to 7°, and a steady diminution in the 
Jn.-it), whilst the refractive index remains practically constant-. 

The pentamethy! ketone on hydrogenation with sodium in absolute 
alt-cdrol yields 1 : 1 : 3 : 3 : b-pf.nlam&thylcydohexan-'l-ol, b. p. 203°/ 
7i'0 mm,, It," 0-8929, n” 1-4581, a viscous liquid having an odour 
resembling that of eugenol. 

Progressive ethylation of l-methylcjicfohexan-4-one similarly yields : 

1 ■-'/ uib/l- ‘i-ethykydaliexan-i -one, ' b. p. 196—1987761 mm., 
0, 0*8996, ft,, 1-4494, having an odour of menthone. 

I-' h/'-.v-'-ll '■ bii'thylc.y cUdiexan 1 one, b. p. 216 — 2187765 mm., 
It 09023, w/ 14562, its odour being identical with that of 
menthone. 

l-J/«f%7-3 : 3 : 5-trkthylcydohexan-i-om, b. p. 237 — 240°/758 mm., 
0; 0-9047, «“ 1-4615. ' 

. l-llithyl-Z : 3 : 5 : 5-tetraethylcyc\ohexan-i-one, b. p. 258 — 2627 
'tJmm,, 1)]" 0-9301, n™ 1-4675: a viscous liquid with an odour of 

turpentine W P 
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5-Acetylamino-2-hydroxyacetophenone and its Derivativ 
Fiunz Kunckell ( Ber . Deut. pharm. Ges., 1913, 23, 472 — 4flo ,. es 
pare A., 1900, i, 663 ; 1911, i, 990 ; 1912, i, 268).— 2-Hydrox J .5. 1 ^°“' 
ami noacetophenone, NHAc*C 6 H 3 (OH)-COMe (compare Kunckell ' \ 
Hammerschmidt, this vol., i, 1204), is prepared by the o raf i 
addition of aluminium chloride in bright sunlight to a solution rf 
phenacetin in anhydrous carbon disulphide and acetyl bromide (Schn * i 
Dus., 1900) or acetyl chloride (Dirk--, Dus., 1906). It fom s 
clinic crystals, m. p. 165°. Concentrated hydrochloric acid converts % 
into 5-amino-2-hydroxyacetophenone, yellowish-green needles, m. p jq- 
the hydrochloride , white leaflets, m. p. 155° (decomp.), and sulph aV 
ro. p. 150°, of which are also described. The phenylhydmzone 
2-hydroxy-5-acetylaminoacetophenone forms small, yellow needle, 
m. p. 107°, whilst the oxime , white needles, has m. p. 160°; the nitro 
derivative, C^H^O-N^ yellow needles, m. p. 170°, is obtained by the 
gradual addition of concentrated nitric acid to a well-cooled solution ( ,f 
the substance in glacial acetic acid. 

When treated with a solution of sodium ethoxide in absolute alcohol 
2-hydroxy-5-acetylaminoacetophenone yields the corresponding wlium 
derivative, lemon-yellow leaflets, m. p. 225° (decomp.), which, when 
heated with ethyl iodide and ethyl alcohol, is converted into S-acdi/ 1 - 
amino-2-ethox y acetophenone, white needles, m. p. 155° ( phenyl ft ydrazo 
brown needles, in. p. 180°; ?uojiom7ro-derivative, yellowish- red needles 
m. p. 125°). Attempts to prepare the substance directly by the action 
of acetyl chloride and aluminium chloride on phenacetin were unsuc- 
cessful, the ethyl group being invariably eliminated. Boiling hydro- 
chloric acid converts it into b-amino-2-eihoxy acetophenone hydrochloric. 
m. p. 215°. 

to Chloro - 2-hydroxy- 5 • acetylaininoacetophenone , 
CH 2 Cl-CO-C 6 H 3 (OH)-NHAc, 

yellow needles, m. p. 190°, is prepared by the gradual addition of 
aluminium chloride in sunlight to a solution of phenacetin and chloro- 
acetyl chloride in carbon disulphide. The free base, yellowish-green 
needles, has m. p. 135°; hydrochloride , white leaflets, hj. p. i!ln 
(decouip.). The oxime of 2-hydroxy-5-acetylamino-u>-chloroacetopheno!ie 
has m. p. 195°. 

to Chloromononitro-2-hydroxy-D'Ucetylaminoacetophenone, y ellow needles, 
m. p. 160°, is obtained by the gradual addition of concentrated nitric 
acid to a well cooled solution of w-ch!oro-2-hydroxy-5-acetyl;imim> 
acetophenone in glacial acetic acid. The oxime has m. p. 230° (decouip.). 
The free base forms red needles, m.p. 145° (decomp) ; the hydrochloric 
of the latter decomposes, without melting, at 210°. 

w-Chloro-2-hydroxy-5-benzoylaminoa,cetophenone, 

' CH 2 Cl-CO*C r H s (OH)*NHBz, 

m. p. 203°, is prepared by the action of benzyl chloride on an alcoholic 
solution of wchloro-5-amiDo-2-hydroxyacetophenone. The corresponding 
benzoate has m.p. 166 — 167°; the oxime, m. p. 197°. The monouitro- 
derivative, yellow needles, m. p. 190° (decomp.), is obtained by nitrating 
the benzoyl derivative in glacial acetic acid solution. 

aj-Chloro-5-amino-2-hydroxyacetophenone couples with a diazoti^ 1 
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, n 0 f aniline, yielding a diazoamino-compoxLudi, 

?0,aUt CH 2 Cl-CO-C 6 H 3 (OH)*NH*N 2 Ph, 

, f uje, ^olden-yellow crystals, m. p. 127°. Attempts to diazotise 
the base led to the isolation of a compound (annexed 
. , formula), which explodes without melting at 140°. 

This substance is decomposed by boiling water, but 
C 0 ’ tbl 2 Ci a p U re substance could not be isolated from the 
product. 

The phenylurethanes of tu-chloro-2 -hydroxy- 5 -a cetyl - 
aminoacetophenone and of <u-chloro-5-amino-2-bydr- 
, vicetoi hcnone have m. p.’s 139° and 204° respectively. 

The action of phenylbydrazine at a temperature not exceeding 120° 
chl< ro-2-hydroxy-5*ncetylaminoacetophenone leads to the formation 

;:“ t l ie8 „/„, a „ce,NHAc-C 0 H !l (On)-C(:N-NHPh)-CH:sr-NHPh ! needle, 

|t 223 1 . If the reaction is carried out at a higher temperature and 
rtitli a relatively smaller quantity of phenylbydrazine, a substance, 
hj p. 217°, is obtained, which has not been completely investigated 
.»win‘ T to lack of material. Phenylbydrazine reacts with w-chloro- 
i;imiijo- 2 -hydroxyacctophenone in a similar manner, yielding the 
luhrMridt of the osazone, 

lId,NH a -O a H,(OH)-C(:N-NHPh)-CH:N-NHPh; 

,} )P pure osazone, in. p. 205°, is unstable. H. W. 


(-Aminoketones. Karl A. Bottchbr ( Ber 1913, 46, 
315S— 31fi7). — The salts of several benzene-substituted e-amino- 
kttoDes have been prepared. Like the simple phenyl €-aminoamyl 
ketone in contrast to methyl c-aminoamyl ketone (Gabriel, A., 1909, 
i, 4'»2), the new bases do not lose water to form heptacyclic imines, 
hut unlike those simple amines, they yield no definite products under 
the influence of reducing agents, but are usually unaffected. 

Benzoyl-leucine was converted into the chloride, and this condensed 
with toluene in presence of aluminium chloride. The new benzoyl 
derivative could not be purified, but was hydrolysed by means of fuming 
hydrochloric acid in a sealed tube arid converted into tolyl z ammo- 
amyl ketone hydrochloride , C 13 H 20 ONC1. This salt crystallises in 
rhoiubohedra , m. p. 163°, and forms a platinichloride, orange-yellow, 
crystalline powder, m. p. 211°, an aurickloride, sulphur-yellow rhombo- 
bedra, m. p, 114 — 116°, and a picrate, yellow, jagged crystals, 
a. p. 148°. The yield of the base was only 18%, but was raised 
to 4KV‘, ( by employing the phthalyl derivative in the condensation. 
Km- this purpose, benzoyl -leucine was hydrolysed with fuming hydro- 
chloric acid, the resulting c-aminohexoic acid was heated with pkthalic 
anhydiide, and then converted into e-phthaliminohexoyl chloride by 
iceaus of phosphorus pentachloride. On condensation with toluene, 
the pMcdimmo-derivative, C 8 H 4 0 5 lN‘[Cn 2 ] 5 ‘C0‘C 7 H 7 , was obtained in 
well-defined prisms, m. p. 134°. The phthalamino-acid was then pre- 
pared by boiling the imide with potassium hydroxide and precipitating 
with acid, and was finally hydrolysed in a sealed tube. Free tolyl 
£ moaiiiyl ketone , NH 2 *[OH ? ] 5 *CO*G 7 H 7 , was obtained as a colour- 
es.^ oil, b. p. 185 — 189°/15 mm., m. p. 39 — 40°, with a basic odour and 
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stroDgly alkaline reaction. The benzenestilphonamide, 

C 7 H 7 'CO* [CH 2 ] 5 *NH 'S0 2 Ph, 

formed long, rectangular tablets, m. p. 135 — 136°. Like the sulpha i 
derivative of heptylamine (Marckwald, A., 1900, i, 149 ) 

€ - benzoyl amylbenzenesulphonamide [benzenesulphonyl - « . amino}, 

phenone], COPh^CHjg'NH-SOgPh, which was prepared i Q 
tablets, m. p. 84 — 85°, from c-benzoylamylamine [c-aminohexophenon^ 
it did not dissolve in alkalis, but was changed into oily drops on hoii:^ 
with 33% potassium hydroxide. 

c-Phthaliminohexoyl chloride was also condensed with anisole. Xhr. 
phthalimino-d erivative, C 9 H 4 0 2 IN*[CH 2 ] 5 *GT)*C 7 H 7 0, was obtained j n 
leaflets, m. p. 104°, and converted into the hydrochloride of e-p -imthon 
benzoyl amyl amine (e-anisoylamylamvie) [p -anisyl eaminoamyl faton^ 
OMg»G 6 H 4 *CO[CH 3 ] 5 *NH 2 ,HC1, which crystallised in thin leatlets' 
m, p. 166°, and formed a plalinichloride , sparingly soluble, pale oran^ 
hexagonal leaflets, m. p. 212° ; an aurichloride, long, orange-yellow 
rhombohedra, m. p. 118°, and a picrate, yellow leaflets, m. p, 

The oily base yielded a phenylthiocarbamide, 

0 18 H l7 0 2 -NH-CS*NHPh, 

small tablets, m. p. 123°, and a benzenesulphon amide, prisms 
m. p. 142°. 

The following derivatives of c-o-xyloylamylamine [o-xylyl e-amino- 
amyl kelone] were also prepared : the phthalimino derivative, 

c 8 ii 4 o 2 :n-c 14 h 19 o, 

in long needles, m. p. 92° ; the hydrochloride , 

C 6 Il 3 Me 2 -CO*[Cn 2 ] r ;NH 2 ,HCl, 

long leaflets, m. p. 122° ; platinichlorvh, pale orange leaflets, m. p. 
214°; aurichloride, thin, lemon-yellow leaflets, m. p. 129”; jncrafo, 
jagged leaflets, m. p. 142°. The corresponding derivatives of m-xtIvI 
c-aminoamyl ketone are as follows : ^/if/ja/wimo-compound, lanceolate 
crystals, m. p. 71°; hydrochloride , hygroscopic needles, m. p. 8H— i'(F; 
platinichloride, very slender, pale orange needles, m. p. 208- ; auri- 
chloride , yellow, rectangular, thick tablets, ui. p. 99°; picrate, stniill. 
rectangular, yellow tablets, m. p. 136°. The following derivative? of 
2 >-xylyl e-amincamyl ketone were also prepared : phtkalimide. needle.', 
m. p. 82°; hydrochloride , hexahedra, m. p. 86 — 87°; platinidlorkk, 
oraDge-yellow needles, in. p. 206°; aurichloride , thin, yollow lea Sets, 
m. p. 125°; picrate, branched needles, m. p. 122°. 

Derivatives of €-3 : 4-dirnethoxybenzoylamylamiDe [veratryl c amino- 
amyl ketone] are also described : phthalimide, tufted needles, R». p 
147°; hydrochloride, (OMe) 2 C fi IT 3 , CO*[GH 2 ] 5 *fNH 2 ,HCl, small, slender 
needles, m. p. 106°; platinichloride, orange-yellow, slender, branched 
needles, m. p. 205°; aurichloride, ochreous needles, m. p. 165 \ Hie 
following derivatives of 2 : 4-dimethoxyphenyl c-aminoamyl ketone 
were also prepared: phthalimide, long needlos, m. p. 117°; hydro- 
chloride , tufted leaflets, m. p. 151 — 152°; picrate, tufted prisms, m. p 
167°; platinichloride , orange-yellow, flat needles, m. p. 220 ; 
chlorides, C 8 H 9 0 2 -C0-[CH 2 ] 5 *NH 2 ,HC1,2AuC 1 s , from an aqueous solu- 
tion, yellow leaflets, m. p. 96°, or 

0 8 HA-C0-[CH 2 ] 5 .NH nci,Au0i 3 ,H 3 0, 
from warm 50% acetic acid, orange-yellow prisms, m. p. Jo • 



ORGANIC CHEMISTRY'. 


i. 1361 


a fallowing derivatives of 2 : 5-dimethoxyphenyl c-aminoamyl ketone 
^ described : phthalimide, lanceolate crystals, m. p. 108 — 109°, which 
ai . largely resinified on hydrolysis ; hydrochloride, yellowish-green, 
i\'r m-edles, m. p. 109°; picrate, yellow rhombohedra, m. p. 151°; the 
j-Uuiii- aud ami-chlorides are unstable. J. C. W. 

Action of Heat on Ketoximes. Author Kotz and 0. 
WiNSToKf (/• P 1 "' Chem , 1913, [ii], 88, 519 — 530. Compare Angeli 
j Alersaudri, this vol., i, 983). — When heated in the absence of 
' ir ketosimes, which do not distil or sublime without change, undergo 
Worn position in one of two ways: (1) into ketones, nitrogen, and 
•niuionia: 3CR 2 *N*OH — 3COR 2 +■ N 2 + N H 3 ; (2) into nitriles and 
J.Mivdes or alcohols : 

’ OH*N:CPh*CH 2 Ph CNPh + CH 2 Ph*OH 
OH*N:CPh*CHPh*OH CNPh + C 0 H ft -CHO + H 2 0. 
icctoiime and cyc/ohexanoncoxime distil without change under ordinary 
iiwssuw; at 210 — 216°, aCetoxime decomposes into ammonia, methane, 
itjl } a mixture of bases, not identified. 

When heated in an atmosphere of carbon dioxide, benzophenone- 
f-xiitie yields benzophenone, nitrogen, and ammonia. Under diminished 
p'f.'s-aiV, acetophenonooxime may be distilled unchanged, but at ordinary 
pivrVjres is resolved into acetophenone aud ammonia. 

Dcoxybenzoin decomposes explosively at 270°, yielding benzonitrilo, 
lophine, aud benzyl alcohol. At 240°, a-benzoinoxime yields lophine, 
b t iiz.fi Icliyde, and benzonitrile, whilst oximinocamphor gives rise to 
tuinphoiie anhydride and a€-dimethyl-A a -heptenonitrile (Tiemann, A., 
h'Ol, i, Id). 

4-Oxiinino*l-methylcyc^ohexan-3-one (Taken?, Diss. } Gottingen, 
UilUi, in. p. 158 — 159° or 171°, accordingly as it is slowly or 
rapidly heated, undergoes complete decomposition when heated in an 
atmosphere of carbon dioxide above its m. p. F. B. 


Polychromic Salts of Oximino-ketones. Israel Lifschitz 
i7j 1913, 46, 3233 — 3250). — Additional information as to the 
(■••nstitution of chromoisomerides is given by the study of the electrical 
conductivity of polychromic salt solutions. Oximinodimethyldihydro- 

resorvinol, CMeg^Q^.^Q^CIN’OH, has been studied as a more 

>ituple oximinoketone than violuric acid which co a tains nitrogen in 
tiic ling. The name dimethylvioianic acid is suggested for it. in 
addition to rod and blue, it forms deep green alkali salts indicating 
that neither the third CO group nor the ring nitrogen in violuric acid 
are the cause of polychromism. The ring structure is, however, of 
importance, since oximinoacetykcefcone, (CH 3 *CO) 2 CIN’*OH, only forms 
oiauge to red salts and polychromic forms of the same salt do not 
fc-ust, Moreover, these coloured salts are unstable. Ring structure 
atone dues not cause polychromism, as neither fiuorenoneoxime, benzo 
pLfciioneoximc, benziloxime, nor oximinodibenzoylmethane exhibit the 
phenomenon. 


When the 


cornflower-blue plates of sodium dimethylviolanate are 
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dissolved in methyl alcohol, the solution, likewise cornflower-*,], 
changes more or less quickly to bluish-green and then to a deep o rf U *' 
when the crystalline green chromoisomeride may be obtained from?) 1 
solution. At the intermediate stage, it is possible to prepare crv>t T 
line, bluish-green or greenish-blue mixed salts. All the^ soling 
contain uni molecular partly dissociated salt, as proved by ebullio>p V 
measurements. * ,,c 

The green solution is characterised by a new second absorption ban] 
in the visible part of the spectrum, and belongs to a new series t 
chromoisomeric oximino-salts. 

The change is rapid only in dilute solutions which are s\tH1<*ier-tl - 
dissociated, as it is retarded by additions which check the <li«soci.ttior 
The conductivity of the green isomeride is 2 — 3% less than that of o' 
blue form. 

The two forms differ chemically, the green form being very re;ol b- 
decomposed. In the case of oximinoacetylacetone the cie.Mum -j 
decomposes immediately, the rubidium salt can be kept for a time n,] 
the potassium salt is relatively stable. The rate of decomposition 
like the depth of colour, increases with the atomic weight of ti, h 
metal. 

Conductivity measurements indicate that diinethylviolanie 
contains yellow oxime ions, and has the structure 

c ^<ch;'.c> : n -° h > 

whereas the blue sodium salt is derived from a blue acid bavin- 
a higher dissociation constant, and probably the nitrosoenol structure. 

CMe g <^ 2 This result is in agreement with the 

optical behaviour. 

The behaviour of the blue potassium salt and the red lithium salt oi 
diphenylvioluric acid in methyl alcohol and in acetone indicates that 
the red lithium salt in acetone contains an internal alkali complex. >alt, 
whereas in the violet-red solution in methyl alcohol this complex \a< 
decomposed. Probably the yellowish-red and violet salts are not mind 
salts, but their isomerism is not due to differences in partial valency. 
The copper-red magnesium dimethylviolanate forms a violet-red 
solution in water, and a red solution of very low conductivity in 
organic solvents. 

The green sodium dimethylviolanate is considered to have the 
structure CMe 2 <^^ C(o ^>C-NO. 

Dimetbylviolanic acid is prepared as described by Haas (1., KHK 
89, 189). The methyl ester forms a yellow, crystalline crust, m. p. 
92°. The magnesium salt forms lustrous, blight copper-red platelets : 
the copper salt separates in brown platelets with a bronze lustre : tue 
silver salt, 2H.>0, Forms a dark green, microcrystalline powder. 

Phenylviolanic acid, CHFh<^<“>C:N-OH, is a pa!ejel!mvi« 

green, crystalline powder, m. p. 175°. When warmed with want a 
chocolate-brown, lustrous powder is obtained. 

The alkali salts of oximinoacetylacetone are described, h. * ■ 
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3 M»thyl l : 2-diketohydrindene, an Analogue 
Lll - S VON Biial-n and G. Kibschbaum (Her.. 1913, 46. 3 

.i ill . O io ramlil,. 1 


CMe 


C-ONa 


L'O 


ID 


CMe 
| CO 
U'OXa 

(II.) 


of Isatin. 

liras von *»»»"" •'■"“'““■'Uiu yj>er.. lino, id, 3041 — 3050). 

■ y.l/rl/iyi-l ■.I dikttohydrmdene ia readily obtained by the action of 
,] f oiijvO l il ohyle and hydrochloric acid on oximino-3-methyl- 
jvdrindone (compare Perkin, Roberts, and llobinsoD, T., 1912, 101, 
»32). It strongly resembles isatin, having a deep reddish-yellow 
j„i'ur. giving the same indophenine reaction, and dissolving in alkali 
with a very intense bluish-violet 
colour, which is much more stable 
than the corresponding coloration 
from isatin. Of the two possible 
formula? ([. and If.) for the sodium 
salt, the authors are led to prefer (II), 
since the great change in colour from 
lt J id bluish-violet is better explained (especially in view of the fact that 
,i,s salts of 2-methyldiketohydrindene which must have a structure 
vmilar to that of formula I, are red), whilst, also, the free diketone 
tins no coloration with ferric chloride, and does not combine with 
bromine, that is, it has no tendency towards enolisation of the usual 
,v|c. With benzoyl chloride, the sodium salt of 1 : 2-diketo-3-methyl- 
hydrindene yields 1 : Z-diketoA-benzoyl-Amikylhydrin- 
dent, which is readily explained by 1 : 4-addition. In 
this light, the authors are led to propose the annexed 
formula for the bluish-violet salts of isatin prepared by 
('■OXa '^ e " e . r 1907, i, 442), and find confirmation, there- 

fore, in the fact, that all derivatives of isatin, in which, 
the carbonyl group adjacent to the NH group is substituted and 
which themselves are red or brown, yield blue solutions with alkali, 
whilst derivatives in which the /J-carbonyl group is substituted yield 
wllow or brown solutions with alkali. 


X 


CO 


MletfojU-kydrindone, b. p. 118— 119711 mm., is obtained as a pale 
yellow oil which could not be caused to solidly by the action of 
aluminium chloride on a solution of /J-phenyliiutyry] chloride in 
light petroleum. The oily plmiylhydrazone, semicarbazone, m. p. 

2, i'i— 231 J , oxime, m. p. 141'5°, benzylidene derivative, m. p. 88 89°, 

iui'1 saliojlidetie derivative, yellow needles, m. p. 172°, were analysed! 
The regulated action of amyl nitrite and hydrochloric acid on an 
alculiolic solution of 3-methyl-a-hydrindone leads to the formation of 
the somewhat unstable oximinoinethylhydrindone, 

CA<£o— > c:n - 01 *, 

almost colourless crystals, m. p. 130°, which readily yields a benzoyl 
erivative, in. p. 125°. Cold concentrated hydrochloric acid and 
.( rmabiehydo convert the oximiuo-derivative into 1 : 2-diketo-3-methyl- 
IJ1 rmdene, which is obtained as a viscous led oil which could not be 
llk ' d Wlth °' ,t decomposition and did not solidify. Jt yields 

CHMe-OIN, a ' t '' sem > car t ><lzon «, m. p. 267° (decomp.), 

I \/\ an( l condenses with o-phenylenediamine in 

; X warm methyl-alcoholic solution to a 

\/ quinoxidine derivative (annexed formula), 
in. p. 202°. It dissolves instantly in 
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aqueous alkali with the formation of an intensely hlu)-h. v j c | . 
solution, which, in comparison with the similar solutions obtained f rrj 
isatin or 1 : 2-diketohydrindeue, is remarkably stable ; after fo, u . | 10a ® 
the colour commences to disappear, whilst after five hours the soluti 0 , 
is dirty brown. Addition of acid then precipitates an acid wt ' 
softens at 133°, and has in. p. 143° (decomp.). This substance could 
not be obtained pure, but probably has the composition 
C 6 H 4 Et-C0-C0 2 H. 

The rupture of the ring occurs more easily after beuzoylation. Wbt-, 
benzoyl chloride is added to an alkaline solution of the ketone, t i 
benzoyl derivative, C 1 ,H M 0 J ,H 3 0, m. p. 195° (deeomp.), is precipit ate | 
and the alkaline filtrate yields on acidification benzoic acid a J 
a diketo-udd, G 1; H„0„ m. p. 203°, which gives a diplumyl/,,,,1,-,,^ 
C,„H, k O.,N„ m. p. 238°, reaction occurring according to the scheme 


Methyl hydrirtdone differs remarkably from hydrindotie in 'h 
behaviour towards Grignard’s reagents. Whereas the latter reacts 
vigorously with methyl magnesium iodide, yielding l-hydm s - 

1 -melhylhydrindene, b. p. US' ,14 into., 

Df 1-068, which can be distilled under ordinary pressure without 
notable elimination of water, the tertiary alcohol primarily fom.nl 
from 3-methylhydrindone by a similar process loses the elements i.i 
water almost completely at 90°, and forms 1 : &-dimethylmden* : 

c 0 h 4 <^:>ch, 

b, p. 212 214°/ordiuaiy pressure, 86— 8S°/11 mm., D'f O'WJj, 

„» 153444, which, unlike methylindene, is practically stable to air 
It forms a picrale, yellow needles, m. p. 94—95°. 11. M 

1 : 2-Diketo-3-methylbydrmdene. A Correction. Julius vos 
Bkaun (Her., 1913, 46, 3250. Compare preceding abstract). -The 
author has inadvertently overlooked the fact that the views nihuiirel 
by him on the constitution of salts of isatin have been previous!! 
advocated by Kuhemann, T., 1909, 95, 984). H, " . 

Diacetyldi-imino-a-naphthol and its Transformations. IV. 
Oswald Miller (J. Russ. Rhys. Cltem. Soc., 1913, 45, 14SU— U y . 
Compare this vol., i, 877).— Neither Meerson (A., 1888, ilo! »< 
lvehrmann (A., 1895, i, 151) succeeded in obtaining _ diaeetyl.lt- 
imino a-uaphthol by the action of acetic anhydride and sodium acewti 
on di-imino-a-naphtbol hydrochloride. The latter, as the ant™ "i 
already pointed out (A., 1911, i, 308), crystallises with 2H.,0, 
partly decomposes the diacetyl compound at the moment « ■ 

formation ; the inaccuracy of Meerson’ s view that acetic a " J l 1 ‘ 1 ' 
plays a part in this decomposition, is evident from the ac 
diacetyldi imino o-naphthol may be crystallised from this .-oven . ■ 
from any other free from hydroxyl ions, without undergo* j, ■ . 

A6C lZTetyldidmino-a-naphlhol, C lt H 12 O s N 2 , obtained by the action o 


-CHMei; 
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,; c anhydride and sodium acetate on anhydrous di-imino-a-naphthol 
trirovldoiide, forms yellow prisms, m. p. 187°, and dissolves in fuming 
eric acid or acetic acid with production in almost theoretical yields 
. u . e tv!.miino-l : 4-naphthaquinone. The latter (1 mol.) combines 
«i;!i diaretyldi-iminonaphthol (1 mol.) to give the compound, 
f. I !.N .L',»H,|O s N, m. p. 178° (decomp.), described by Meerson 
■ ' Decomposition of diacetyldi-iminonaphthol by heating in 

. ueoue alcoholic solution results in the formation of four parts of 
auvtyinourO'l : 4-naphthaquinone and 1 part of 4-acetylamino-l ; 2- 
' ir i,thaipiinone. 

pi , e action of a glacial acetic acid solution of aniline on a solution 
cf liiwetyldi-iminooaphthol in 95% alcohol yields a mixture of the 
., : v dianilide with a new anilide, 2-aceti/lamin0'&-phenylimino- 
j ■ \-tiitjihthuquinon8, which crystallises in yellowish-red 

needles, or in red plates with marked metallic lustre, m. p. 185°; by 
■H.iling acetic acid it is decomposed quantitatively into aniline and 
iteivlamino-l : 4-naphthaquinone. Its platinichloride , 
(^18®I402^2iHCl) 2 ,PtCl 4 , 

which forms yellowish-brown plates, is accompanied by that of 2-amino- 
4 -pltenylimirio- 1 : 4-naphthaquinone, m. p. 121° (compare Miller and 
Smirnov, A., 1911, i, 121). Thus, this new anilide, like the deriv- 
atives of naphthaquinonos already investigated, shows a marked 
sadencv (o react in two directions. 

The above method of obtaining the new anilide leads also to the 
.-nun of three compounds of this anilide with the dianilide ; 
ill 2 C„H u O.Nj,C M H w OM,, which forms reddish-yellow plates, m. p. 
17" —17 1 " ; (2) 1 , 660 1 s H 14 O 2 N 2 ,C.,. j H 18 ON 2 , which forms red plates, 
m. p. 117—148°; (3) red needles and plates, m. p. 160°. The melting 
prints of these compounds rise on melting and re-solidification. 

T. H. P. 

The Three Isomeric Di-a-naphthoylbenzenes. Christian Seer 

in.! Otto Dischendokfkk ( Moruitsh ., 1913, 34, 1493 1502). The 

f- and w-ili-a-naphthoylbenzenes have been prepared by condensing 
teit-pht halyl chloride and isophthalyl chloride respectively, with 
naphthalonn iu cold caTbon disulphide solution, by means of aluminium 
cfcii.uide. Since phthalyl chloride reacts in the unsymmetrical form, 
£ 1.1 a-uiphthoy i-o- benzoy I chloiide will not react in the cold, such a 
fomitnsiiticm could not be carried out for the ortho-isomeride. Tho 
lat. ei was obtained, however, from a-nnphthoyi-o-benzoic acid by Guyot 
and bulletin's method (A., 1911, i, 652). 

Tlie yield of crude, light brown p-di-a-naphthoylbenzene , 
C 6 H 4 (COC, 0 Hj) 2 , 

,. li ' ■ high, but the compound was obtained crystalline with great 

ainieulty, hy distilling the crude product, dissolving the oily distillate, 

1 | , via— 3^0 /II 20 mm., in boiling glacial acetic acid, andiiltering 
, lu “ ,esm °us matter as soon as crystals appeared. It forms, colour- 
‘ (beoing leaflets, m. p. 233 — 234°, and gives a blood-red solution 
■i. iUpiiuric acid. m-Bi-a-naphlhoylbenzene was also obtained in good 
J.t.c I in colourless, glistening leaflets from dilute pyridine, m. p. 191°. 
a-Aaphthoyl-o-benzoic acid was reduced by zinc and 80% acetic acid, 
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when the lactone of phenyl-a-naphihylcarbinol-o-carboxylic acid i 

crystallised on cooling. It was purified by extraction with boili r , 
dilute hydrochloric acid, and formed faintly yellow spikelets f ro i 
alcohol, m. p. 135—136°. The lactone was treated with magne^ 
a-naphthyl bromide, and the white, flocculent magnesium (Oinpound 
was decomposed with dilute hydrochloric acid, when 2 : S-di-n.-nahUfl) 

3 : i-benzojuran, was obtained in bright yellow 

glistening needles, m. p. 1 6 6°, which give deep yellow solutions with 
brilliant green fluorescence. On oxidation with sodium dichromic, 
and acetic acid, a quantitative yield of o-dia-naplUhoyllenttnt ».i s 
obtained. This isomeride is freely soluble, forms colourless needles 
m. p. 130— 131°, and condenses with hydrazine hydrate to l:hhi a ! 

p/Q JJ \*JV^ 

naphthylphthalazine, C ti H 4 <^£ ! 10 jj 7 ^.jtj, crystallises in rhombic 

plates, m. p. 176°. 

Attempts to prepare condensation products by heating the?e isomeric 
diketones with aluminium chloride were without success. 

J C W. 

Preparation of Bromoarmnoanthraquinones. Baiwhe 
Anilin- &l Soda Fabkjk (D.R.-P. 263395, 265727. Compare this 
vol., i, 1071).— The preparation of 3-bromo-2-amiDoauthraquiricne 
from l-bromo-2-aminoanthraquinone-3-sulphonic acid by elimination of 
the sulphonic group (with sulphuric acid) and migration of the bromine 
atom has been previously described ; and it is now found that this 
reaction is a general cne when a bromine atom, amino- and sulphonyl 
group are all present in the same benzene nucleus. 

3 : 7-Dibromo-2 : 6-diaminoantbraquinone is prepared by boating 
sodium 1 : 5-dibromo-2 : 6-diamino-3 : 7-disulphonate with 20 parts of 
sulphuric acid (60° Be ) at 180 — 100°; it does not react with aniline. 

3 : 6-Dibromo- 2 : 7-diaminoanthraqumone is obtained in a similar 
manner from 1 : 8-dibromo-2 : 7-diaminoanthraquinone-3 : 6-disulphonic 
acid, and does not react with aniline or ;?-toluidine. 

\-Bromo - 1 -aminoanthraquhione-'H-sulphonic acid is obtained by 
sulphonating, and subsequently brominatiDg (in aqueous solutions 

1- aminoanthraquinone \ when it is boiled witli concentrated sulphuric 
acid it gives rise to 2-bromo-l-aminoanthraquinone (loc. c it.). 

The second patent states that if the heating in the reactions 
described previously is carried out for a few moments only in the 
presence of mercury (or its salts) that the sulphonic group is eliminated, 
but the migration of the bromine atom does not occur, thus, wlien 
sodium l-bromo-2-aminoanthraquinone-3 sulphonate (10 parts) is lieate 
with 100 parts of sulphuric acid (66° Be.) and mercury sulphate i t,; > 
part) at 180° during three minutes, it gives rise to l-brouio-2-auimo- 
anthraquinone, which readily furnishes 2-amino-l-^-toluidinoautoa 

quinone with ^r-toluidine, whilst 4-bromo-l-aminoanthraquiiAiie 

2- sulphonic acid gives rise to 4-bromo-l-aminoanthraquinone. ^ 
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Bromohydroxynaphthaquinones. V. Oswald Miller (J. Russ. 
phm. {'Urn. Soc., 1913, 45, 1467 — 1479). — The author finds that the 
jp.ioinidi', id. p. 149-5— 151-6°, described by Diehl and Merz (Her., 
j.jl, 14, 1912) does not exist, and establishes the identity of the 
fiowoliy'h’oxynaphthaquinones prepared from: (1) the dibromide, 
m ,p . 213' (compare Miller, A., 1885, 667); (2) 2-hydroxy a naphtha- 
ouitooe (compare Diehl and Merz, A , 1878, 888); (3) a-naphtha- 
quinoneanilicle (compare Balzer, A., 1882, 204), and (4) bromo-jS-unphtha- 
, [, . ! j e (compare Zincke, A., 1887, 53). In the last ot these methods, 
iliich is nerobic, only one-third of the oxygen absorbed reacts accord- 
ing to the equation C 10 H 15 O 2 Br + O = C ]0 H 5 O 3 Br, the remaining two- 
thirds acting on a second molecule of the biomonaphihaquioone to 
form secondary products. 

i-llrom-i-hydroxy-X : i-naphthaquinone, crystal- 

ihes in monoclinic prisms or hemihedral forms, m. p. 198-5° (corr. 202°). 
The canary-yellow colour of the powdered compounds persists on heating 
;o 170°, at which tempeiature a number of orange-yellow spots make 
their appearance. These spots gradually increase in magnitude as the 
temperature is raised, until at 190° the whole mass exhibits the orange- 
vellow colour, the powder becoming converted at the same time into 
(mall prisms. On cooling, these prisms become somewhat paler and 
undergo disintegration. The golden-yellow liquid obtained on fusion 
solidities only at about 170°, but subsequently melts as before at 
1DS-5 3 . The identity of the products yielded by the different methods 
of preparation was ascertained by investigation of (1) the solubility in 
•A alcohol ; (2) the potassium salt, which is anhydrous ; (3) 
;he barium salt ( + 4H 2 0), and (4) the aniline salt, m. p, 166-5° 
ideconip.). The homogeneity of the compound was established by 
heating it at various temperatures for ten hours, the non-volatilised 
residues in all cases melting at 198'5°. 

ire yields of phthalic acid obtained by oxidising vaiious naphtha- 
qumone derivatives by means of potassium permanganate in sulphuric 
acid solution are; a-naphthaquinone, 95'2%; 2-hydroxy-a-naphtha- 
quinono, 93 4%; bromohydroxynaphthaquinone from Miller’s di- 
tnjiiiide, m. p. 218°, 96‘4% ; bromohydroxynaphthaquinone from 
-bydroxy-a-naphthaquinonc, 97-3%. These results are regarded as a 
eoiilirmation of the ordinary structural formula for naphthalene. 

T. H. P. 

Purpurogallin. I. Maximilian Nierenstein and O. W. Spiers 
1 ' I' 1 ' 46- 3151 — 3157). — The authors have oxidised pyrogallol 
rtv . processes, and have shown that the purpurogallin obtained 
15 ‘“errt'eal in all cases. This substance has the formula C.. Il,(\, 
uiutams our free hydroxyl groups (estimated by Zerevitinov's method, 

''' O’ a modified apparatus) and a carbonvl group, and 
( .Jit'" on distillation with zinc dust. The oxidation was 
iitY j, ,e Mowing “eans: with sodium nitrite and acetic acid 
v j ( Y m Y n ,Y' ve ?’ 197), which is the best method, and 

; , * substance ; with silver nitrate or acid per- 

6 ' lrar d, 1869); with chromic acid or yi-benzoquinone 

4 y 2 
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(Wichelhaus, A., 1872, 172, who called the compound, in the ] Mt(T 
case, pyrogalloquinone, and obtained quiuol as a by-produ-n ■ 1 , 
passing a current of air through a solution of pyrogallol and . niI ' a 
arabic (Struve, A., 1872, 703); with horse-radish peroxyda<e ; 
potassium ferricyanide (Hooker, A., 1888, 292), and by oleetrohq. 
(Perkin and Pei kin, T., 1904, 85, 243). 

Purpurogallin was obtained in deep-red needles from glacial aa . , 
acid. It always melted at 274—275° in a sulphuric acid bath, but j a 
a paraffin bath, or in very long capillary tubes, it sublimed withoj. 
melting. 

Tetra-acetylpurpurogallin was easily prepared in orange-yello* 
needles, in. p. 179 — 180° (Heizig, A., 1910, i, 677, described a colour, 
less product). The molecular-weight determinations with certain 
solvents gave abnormal results, which could be explained in the case 
of acetic acid by partial hydrolysis to monoucelylpurpuroyallin , which 
formed brownish-red needles, m. p. 169 — 170°; these could he 
separated mechanically. The tetra-acetyl derivative was completely 
hydrolysed by 50% acetic acid, and readily formed a phtnyl)itjdrm„>, 
C U H ,0 4 (COM e) < - . N • N H Ph, in brick-red needles, m. p. 254—283°. 

The authors are studying the formation of hydroxy-o-benzoquinou'. 
which Wichelhaus, Perkiu and SteveD, and Perkin (T., 1913, 104, 
661) have assumed to represent an intermediate stage in the oxidation 
of pyrogallol. J. 0. V. 

Preparation of Nitrogenous Condensation Products of the 
Anthraquinone Series. Fakbwebkk vorm. Meister, 1,cci« 4 
BrOnirg (D.U.-P. 265725). — When aminoanthraquinones are healed at 
200 — 220° with naphthols in the presence of zinc chloride they furmsli 
condensation products which are formed from 1 molecule of the 
aminoanthraquinono and 2 molecules of the naphthol, with elimination 
of 3 molecules of water. The following compounds are described 
(1) from 1-aminoanthraquinoue with /3-naphthoi, a ted, crystalline 
powder ; (2) from 2-aminoanthraquinone with /3-naphtho), a yellowish 
red, crystalline powder; (3) from 1-aminoanthraquinone with a-naph- 
thol, a dark violet powder, and (4) from 4-chloro-l-aminoanthraquiuoce 
with /? naphthol, a red, crystalline powder. F. -M. G. 51. 

" Retene. III. Condensation of Retenequinone with Ketonic 
Compounds. Alfred IIeiduscbka and Ch. Khudadad {Arch. Phitm ■, 
1913, 251, 401—437. Compare A., 1912, i, 107).— Betcnequinrae, 
■which resembles benzil and phenantbraquiDone in its behaviour towards 
organomagnesium haloids (Heiduschka and Grimm, loc. c it.), has been 
examined as to its behaviour during condensation with various types o. 
ketones, to ascertain whether its analogy to benzil and pheiwmhra- 
quinone is also evident in such reactions, In the presence of aqitemn 
or, better, alcoholic potassium hydroxide, retenequinone (1 «■» •) 
condenses with only 1 mol. of an aliphatic ketone, CH s, U , 
(where R may bo hydrogen and no negative group, other than ■ 
carbonyl, is present) to form, unlike benzil and phenanthiaquinow- 
only one product. Four formulae are possible for the substance, '• 
the two containing )>01CR' are excluded because the con en - a 
product is rapidly attacked by Baeyer’s reagent, whereby e pi 
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j t l,e group >C:CH- is indicated. 

, 1{ uny have the constitution : Cj 


Tho condensation product, there- 
in x:ch-co-ch„h 
iH ' 6 <co 


Q Q 

C '» C i«<C( 0 H).CHR> C0 ’ 

,v e lif-t, however, is excluded because the substance, except where R ia 
i.vdri'gei;, does not condense with benzaldehyde in alkaline solution, 
iherebT showing that a methyl or methylene group adjacent to a 

.arbonyl groiip is not 

n ~ 1 ~CH 

C ic H i6<^ 0H) . CH >CO, m. p. 206'5°, 

colour)* $s needles, does not react with phenylhydrazine or with 
pheiijlt^bimide in the cold, condenses with benzaldehyde in the 
of alcoholic potassium hydroxide to form a substance 
\,lI., 4 Oo, p* 203 — 204° (decomp.), pale yellow needles, and is 

p. 


i educed "by zinc dust and acetic acid to a substance , C 21 H 20 O, m 
* 2 ti] \ colourless needles. Methylanhy'iroacetoneretenequinone, 


G " ;H i“<C( 0H ).C H .Me> C0 , 

p. 205°, colourless needles, obtained together with a small quantity 
isomeride from methyl ethyl ketone, forms a dibromide, 


l' I! Ojir,, m. p. about 195 J (decomp.), and is reduced to a substance, 

-C — CH, 


probably t! 16 H ]6 <2j. 


2 >CO, m. p. 153—155°, by zinc dust and 


acetic arid, or by boiling hydriodic acid, D 1 '96, and to a substance, 
m. p. 192 — 193° (decomp.), by zinc and alcoholic hydro- 
ci,i vie acid. Retenequinone and methyl propyl ketone yield ethyl- 
v„l,iJrr>aatoneretentquinone, C' 28 H 24 0 2 , m, p. 186—187°, colourless 
Retenequinone condenses with methyl hexyl ketone and 


with methyl hoxenyl ketone to form corresponding substances, 

" ,O s , m. p. 213 -214°, both 


181—182°, and 


C 28 H, 


(Vt*ifA> P- ^ , 

coloui less needles, and with mesityl oxide (only in the presence of 
alcoholic potassium hydroxide) to form isopropylidencanhydroacetone- 
rtttuequinone , C 24 H 24 0 2 , m. p. 219°. 

Retenequinone and benzyl methyl ketone in the presence of aqueous 
potassium hydroxide yield two substances, one, probably 
p „ XiCPh-COMe 
10 lo^cX'Ph-COMe’ 

ni. p. 200-202° (decomp.), faintly red crystals, the other, C 45 H 40 O 2 , 
in. p. 214 215°, deep red crystals ; the residue from the mother liquor, 
ly boiling with glacial acetic acid, yields a substance, C 2!i H m O : ,, m. p. 
- l! — 212 , colourless needles, which is phenylanhydroacctonerctene- 
quiiione acetate , since it is also obtained by heating phenylacetone- 
i etenecjninoi.e with glacial acetic acid. PhenylacetonereteTuquinone. 

Kobablv pr /V( 0H ) ,C1IPh '^ M e , n 

I ‘ , m. p. 190 — 192 (decomp.), 

elluw crystals, is obtained from retenequinone and beDzyl methyl 
« one in the presence of alcoholic potassium hydroxide. 
ie enequioone and ethyl acetonedicarboxylabe in the presence of 
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alcoholic potassium hydroxide condense to form a substance, C r H,.f) 
m. p, 185 — 187° (decomp.), yellow needles or leaflets, which '' " 


the constitution c i8 H i6<q OH ).0H(cO 2 Et.)^ > ' 

Eetenequinone and ethyl benzoylacetate, by treatment with acetic 
anhydride and a little concentrated sulphuric acid at 45—50° yield a 
substance, C-aH-A),,, m - P- 335°, faiDtly yellow needles, which L 
ClCBz-CO.Et 


— C(C0 2 Et)^ 


receives 


.VihtUi 

probably C 16 H 18 <c;cBz-CO,Et' 


C. S 


Action of Zinc on a Mixture of Fenchone and Ally! 
Iodide. Michael Zajcev ( J . Russ. Phys. Chem. Soc., 1913, 45 
1578 — 1580). — The action of zinc on a mixture of fenchone ant 
allvl iodide in presence of ether yields allylfenchyl, C,,H„0, b n 
107-109°, D; 0-9747, D» 0 96144, D? 0-9597, 
n u 1-49143. Attempts to prepare tbe corresponding chloride, C l 3 II sl Cl’ 
by saturating allylfenchyl with dry hydrogen chloride in the cold, yielded 
an impure product, b. p. 122 — 124°. The investigation is being 
continued. T. H. 1 J . 


Synthesis of 3-Ethylpulegol. Michael Zajcev (J. R„ SIi 
Phys. Chem. Soc., 1913, 45, 1571— 1577).— The preparation of 
3-methylpulegol by the action of magnesium and methyl bromide on 
pulegone was unsuccessfully attempted by Grignard (A., 1901, i, 679, 
and by Itupo and Emmerich (A,, 1608, i, 556), and this compound 
has only recently been prepared (compare Rupe, Schobel and Abe««. 
A., 1912, i, 573). The corresponding ethyl compound is, however, 
readily obtainable. 

3 - F.lhylpulegol, CH M has b. p, 

105 110°/9 mm., DU 0-9379, d| 0-9239, D? 0-9223, [u]'J +43-22-, 

and exhibits normal cryoscopic behaviour in benzene. When oxidised 
by means of permanganate, it yields (1) tbe trihydric alcohol, 
CHMe<^^^(«H)> C (OH)-CMe 2 -OH, 

which is a viscous, cinnamon-coloured liquid ; (2) /3-methyladipic acid ; 
(3) formic acid, and other products, T - F - 


Chemistry of Caoutchouc. VII. Theory of Vulcanisa- 
tion V David Spence and J. Yovsa (Kolloid. 2ntsch., 1914, 10. 
265—271 Compare A., 1912, i, 706).— Further experiments have 
shown that there is no lower limiting temperature, as prenoueij 
suggested, below which vulcanisation does Dot take place. }' ex b 
ing the period of observation it has been found that vulcamsati 
occurs at 50°, and from experiments made at intervals of o 
50° and 75°, the velocity of the vulcanisation process increases on r 
average in the ratio of 2-84 : 1 for a rise of temperature of jU . ^ 

value of the temperature-coefficient lends support to the v 
vulcanisation process is a chemical chaDge. vulcanisation 

From comparative experiments on the speed o 
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t ewmtchouc, gutta-percha, and balata at 135°, it appears that the 
0 , e 0 f ttie change is practically the same in all three cases. In each 
n 1 a | s0 , the vulcanisation reaches a limit when the quantity of 

non-extractable with acetone, amounts to 32%. This pro- 
’irtion’ of sulphur corresponds with the formula (C ]0 H 19 S 2 )„, and it 
r . uppjseJ that this compound is formed from each of the three 
„ubstance>. 

The difference caoutchouc, gutta-percha, and balata is con- 

jereJ to have its origin in differences in the colloidal condition of the 
hydrocarbon, the close similarity ia the behaviour on vulcanisation 
, *■ „ entirely opposed to the view that the differences are chemical in 
nature. H. M. D. 

Formation of the Anthooyan Pigments of Plants. VI. 
KrKDERICK KeEBLE, B. FRANKLAND ARMSTRONG, and W. NeILSON 

f.iN'KS {Pro*- R' V J' Soe. t 1913, B, 87, 113 — 131. Compire A, 1912, 
ii 673 ; this vol., i» 325, 803). — The pale yellow sip colour of the petals 
,if the wallflower is a mixture of hydroxyflavone glucosides (compare 
\ Perkin, T., 1896, 1566; Perkin and Pilgrim, T., 1898, 267). 
The mixture is hydrolysed by heating with acids and more slowly 
l,v emuhin. The hydrolysed pigment if reduced and subsequently 
oxidised yields a red pigment. A red pigment is obtained from most 
limver* containing similar soluble yellow pigments, suggesting that red 
mutations should be of possible occurrence in such species. 

Oxidation by oxydase of the hydrolysed products of glucosides in 
presence of amino-acids yields pigments. Arbutin, for example, yields 
a red pigment probably produced by the interaction of quinhydrone 
with ammonia. It is suggested that many of the pigments and 
odorous substances formed during the ripening of fruits arise as results 
of reactions of this type. 

A competition for oxydase ensues when a mixture of phenols is 
treated with a plant oxydase. 

Quinol monomethyl ether gives no colour reaction with oxydase, bub 
when a little benzidine solution is added, a deep and persistent carmine 
colour is obtained. The benzidine acts catalytically, playing the part of 
an organic peroxide, and bringing about the oxidation of a substance 
which resists the action of oxydase and hydrogen peroxide. It is 
Miggested that the higher members of a flower colour series owe their 
origin to the presence of specific substances which, acting as 
receivers of oxygen, reduce the pigments characteristic of the lower 
members of the colour series, accept oxygen therefrom, and become 
oxidised to pigments of specific colour. E. F.‘ A. 

Anthocyanins. I. Pigment of Cornflowers. Richard Will- 
matter and Arthur E. Everest (Annalen, 1913, 401, 189—232).— 
^ince Morot in 1849, and Fremy and Cloez in 1854, isolated in 
mi impure state the blue pigment of the cornflower, very little work 
:l * re «>rded, probably on account of the instability of the ankho- 
cyanin. An important observation by Molisch (Bat. Zeit.> 1905, 63, 
■ } )i that in the flowers and red leaves of many plants the anthocyanin 
occurs, not merely in solution in the cell juice, but also in the crystal- 
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line or amorphous state, revived interest in the Bubject, ami nt, 5ert 
tions, many of which are erroneous, have been recorded by 
by Gian, by Griffiths (A., 1904, i, 179), and by Combes (a.. | 5; 'j 
ii, 1125). 

Anthocyanins are the blue, violet, and red pigments which are 
extracted from flowers, fruits, and many leaves by water or u f | WWK 
alcohol, and are insoluble in ether ; they are roughly classified by 
their colour reactions in acid and in albaline solution and with lea) 
acetate. For the sake of completeness, it may be recalled that red and 
blue flowers also contain yellow pigments, anthoxanthine, which ate 
soluble in water or dilute alcohol, and are quite different from the 
chemically indifferent carotins. The blue pigment of the cornfiowet 
is unstable and very difficult to isolate, and has not yet been obtained 
crystalline. The various shades of colour in different parts of the 
flower are due to various derivatives of one substance. Thus the blue 
pigment is the potassium salt of an acid (cyanin), the violet pigcneDt 
is the free acid, and the red pigments are oxonium salts of cyanin and 
plant-acids. In addition, a colourless substance can be isolated from 
the flowers, which is an isomeride of cyanin and is acid and ioras 


colourless alkali salts. 

All anthocyanins are present in flowers as glucosides and not, as 
previously stated by Grafe, partly in combination with dextrose and 
partly not. They all exhibit a characteristic reaction, the SDtho- 
cyanidin reaction; an anthocyanin dissolved in N- or 2A -sulphuric 
acid is quite unaffected by shaking with amyl alcohol, but after 
hydrolysis on the water-bath, the coloured fission product (amho 
cyanidin) is quantitatively extracted by the alcohol, forming a reddish- 
violet solution, which is charged to bluish-violet by washing, or 
more rapidly by sodium acetate. (In this connexion, Erdmann's 
test for new, or comparatively new, red wine is discussed.) 

In order to isolate the colouring matter, dried cornflower meat, 
mixed with six part9 of sand to facilitate filtration , is rapidly 
extracted with water or 20% alcohol, preferably in the presence of 
sodium nitrate or chloride to retard the change of the anthocyanin to 
the colourless modification. The deep blue solution is treated with 
alcohol and the potassium cyaniD, after repeated fractional pre- 
cipitation with water and alcohol, is obtained mixed with at least 
twice the weight of carbohydrates, albumins, and pentosans. In it- 
further purification, the blue pigment is treated with alcohol and 
hydrochloric acid, whereby the pentosans (one of which is probably 
xylan) are precipitated, and the pigment is converted m 
chloride, C 2S H, S 0 17 C1,3H 2 0, m. p. 203-204° (corr.) (anhydrous), dart 
blue, rhombic leaflets with golden refiex. The chloride is extreme? 
hygroscopic, and forms stable red solutions in acids, its a( l ue 
solution rapidly becomes colourless, but recovers its red colour by ■ 
addition ol an acid. A solution of the chloride becomes viole .in t 
presence of calcium carbonate, and changes from red thioug 
to cornflower blue by treatment with sodium carbonate. 

By hydrolysis with boiling 20% hydrochloric acid for th: r ee 
three and a half-minutes, cyanin chloride yields dextrose (.mw 
and cyanidin cklor'ide, C 1? H 13 OjC1, loDg, brownish-re , me a 
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„t*h decomposes by slow heating, but has m. p. 220° (decomp.) 
ffhen placed directly in a bath at this temperature. Like cyanin 
(blcride, eyanidin chloride is converted by aqueous sodium carbonate, 
.■[stir, into a violet solution of the acid, eyanidin, and then into a 
bine solution of sodium eyanidin. Moreover, eyanidin chloride in 
itlnte alcohol at 85° is slowly converted into an isomeride , colourless 

vMa k, which is reconverted into red eyanidin salts by boiling dilute 
mineral acids; by prolonged keeping of its aqueous alcoholic or 
ethereal solution, the colourless isomeride changes to another sub- 
itonc'i colourless needles, from which the red eyanidin salts cannot be 

regenerated. 

Little can be stated at present with regard to the constitutions of 
cyanin and eyanidin. The fact, that the two substances form very 
Stable salts with hydrochloric acid, indicates that cyanin and eyanidin 
are related to benzopyronium (Decker and Fellenberg, A., 1909, i, 116) 
rather than to the flavones. 0. S. 

Hydrogenation of a Secondary Alcohol derived from Furfur- 
sldehyde in the Presence of Nickel. Roues Douris { Compt . rend., 
1913, 157, 722— 724).— During the catalytic hydrogenation of certain 
secondary n-ethyleoic alcohols, dehydration occurs, followed by hydro- 
genation of the ethyleuic hydrocarbon produced. The author is oxtend- 
ing this study to heterocyclic alcohols derived from furfuraldehyde. 
Furfuraldehyde itself gives a-methylfuran, a-methyltetrahydrofuran, 
methyl propyl ketone, and pentan-/3-ol (compare Padoa and Ponti, A., 
1907 , i, 146). Purylethylcarbinol on hydrogenation in the presence 
of reduced nickel at 175° yields propyltetrahydrofuran, dipropyl 
ketone, etliyltetrahydro/urylcarbinol, C 4 H-OCHEt-OH, a colourless, 
syrupy liquid, b. p. 87 — 90°/15 mm., DS 10051, D; 0 0-9869, and 
i small quantity of a liquid, b. p. 110—120715 mm., which contains 
a glycol. 

Whilst furylethylcarbinol, unlike its propyl and isoamyl homologues, 
Kill not yield an acetic ester, yet its tetrahydro-derivative readily 
yields an ester, a colourless liquid, b. p. 90— 91712 mm,, D5 1-0334 
Dj' 1 10149. iff (j ’ 


Action of Fermenting Yeast on Furfuraldehyde. Formation 
of Furyltrimethylene Glycol. II. Cahl J. Lintner and H. J. von 
Limb (Zeilsch. physiol. Ckem., 1913, 88, 109 — 121. Compare A., 
1611, ii, 816). — Furfuraldehyde in presence of yeast which is actively 
fermenting sucrose is converted into furyltrimethylene glycol [ay-c li~ 
kdroxy s-furylpropane], C 4 H 3 0-CH(0H)-CH 2 -CH 2 -0H. This crystal- 
liees in very tiny needles, m. p. 50 5°, [a] u - 10’5° ; with concentrated 
sulphuric acid it gives a gentian-blue coloration. 

-J 16 ^ orms a P a * e yellow oil with an aromatic odour, b. p. 

mm ’ ’ t * 16 ^benzoyl derivative is likewise a pale yellow 
on. oth compounds have a normal molecular weight and give a 
Wue coloration with sulphuric acid. 

nrn-T '' A b'- J dlrohmzoate forms an almost colourless, crystalline 
P . * . er ’ P- ^ 161°. The diphenylurcthane, which is a colour- 
ie.v, light powder, has m. p. 195°, 



i. 1374 


ABSTRACTS OF CHEMICAL PAPERS. 


It is assumed that the acetaldehyde formed as the first prod act r ., 
the fermentation of dextrose undergoes an aldol condensation »j t i 
furfuraldehyde and that this aldol is immediately reduced to tk , 
glycol by the yeast. K F. \ 


Thioflavones [2-Phenyl-l : 4-benzothiopyronee]. S;F liFK ..., 
RuHEMANN(Ber„ 1913, 46, 3384— 3395).— The sodium salts of the thio- 
phenols, like the ordinary phenols (this vol., i, 891), can undergo cocdem 
sation with ethyl phenylpropiolate with formation of the ethyl esters 
of the corresponding /3-arylthiolcincamic acids. The free acids on h ei p 
ing lose carbon dioxide with formation of arylthiolstyrenes, and bv 
successive treatment with phosphorus pentachloride and alumiciui 
chloride they are almost quantitatively converted into thioflavones 
(2-phenyl-l : 4-benzothiopyroues). The last-named substances are 
more resistant than the davones towards alkali, but by prolonged 
boiling with concentrated potassium hydroxide solution two con- 
current decompositions are effected, one yielding (with thioiUv ( , tt 
itself) benzoic acid and o-thiolacetophenone, and the other acetophenone 
and o-thiolbenzoic acid. 

r, TT /CO'CIl 

The corresponding 1 : 4-benzothiopyrone, C,li 4 <_g could not 

he produced in a similar manner on account of the impossibility ot 
hydrolysing ethyl phenylthiofumarate (obtainable from the sodium 
compound of the thiophenol and ethyl chlorofumarate) without 
complete decomposition. 

Ethyl fi-o-tolyllhiolcinnamate , t' 11 Me'bv t'Ph.C H'CO.K: , a viscous, 
yellow oil, b. p. 230712 mm., which slowly crystallises, is obtain- 
able by the gradual addition of ethyl phenylpropiolate to a hot solution 
of sodium in excess of o-tolyl mercaptan diluted with toluene ; ft-ts-tohjl- 
thiolcinnamic acid, produced by hydrolysis with alcoholic potassium 
hydroxide, forms colourless needles, m. p. 160 — 161" (decomp.), and on 
heating passes into o -lolylthiolstyrene, U 6 H 4 Me*S CPh.CH.,, a yellow 
oil, b. p. 183— 184712 mm., with loss of carbon dioxide. When 
powdered aluminium chloride is gradually introduced into a mixture 
of phosphorus pentachloride and /J-o-t-olylthiolcinnamic acid in benzene, 
intramolecular condensation to 2-phenyl S-methyl-\ : i-henMlhioyymi 

COCII 

(I i-methylthiojlavo m»), C 6 H 3 Me< g _n ph , pale yellow needles, m. 


124 — 125°, is effected. . , , 

n-Tnlyl mercaptan, obtained by reduction of p-toluenesulplionjl 
chloride, condenses in a similar manner to the ortho-isomcride, wi 
ethyl phenylpropiolate, producing the ethyl ester yellowish pro- 
m p 77-78°, b. p. 240— 242°/12 mm., of p-p-tolylthiolcinnavM ten, 
colourless needles, m. p. 167° (decomp.). By 3^ccssive treatment 
with phosphorus pentachloride and aluminium chlonde . .. 
converted into 2-phenyl-G-methyl-l : h-benzothiopyrone ( -»< . 

flavone), colourless needles, m. p. 153—154°. «„ondini! 

Thiol-p-xylene, b. p. 211-212°, obtained from th y 0 ™;£ S e d 
sulphinic acid, which was prepared by the diazo-reactio , ^ 

with ethyl phenylpropiolate, giving the viscous, ) 
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o^o'. l '2 mm., of fi-p-xylyltkiolcinnamic acid , colourless prisms, 
k ]g6— 187° (decomp.). Treatment with phosphoric and aluminium 
* 1 ", ® converts this into 2-phenyl-^ : S- dimethyl-1 : ^benzothiopyrone 

c'-,n>nut. COCH 

. < { un ^]iylthiojlavom) i C a H 2 Me 2 <^ colourless needles, m. p. 

^Thiol- />i-xylene, b. p. 212 — 214°, in a similar manner, condenses 
>h etlijl phenylpropiolate, giving the ethyl ester, yellow prisms, 
9 | l_92 c , b. p. 242 — 244°/l2 mm., of /3-m -xylylthiolcinnamic acid, 
ivllotf m * P’ (decomp.). This acid, when heated, loses 

'•irbon dioxide with formation of 3 ’A-dimethylphenylthiolstyrene, a 
'llow oil, b. p. 187 — 198°/14 mm., and under the usual treatment 
with phosphoric and aluminium chlorides gives rise to 2 -phenyl- 
. i lunethi/!A '■ i-benzotkiopp'one (6 : S-dimelhylthiojlavone), yellow 

352 — 158° 

n-Anisyl mercaptan, in the form of its sodium compound, reacts 
vkh ethvl phenylpropiolate in the general manner, giving the ethyl 
e4 , eri colourless needles, m. p. 67—68°, b. p. 246- — 248°/l 2 mm., of 
jo-u/i isyffk iolcinnamic acid , colourless needles, m. p. 148° (decomp.), 
i’ne uciil is readily converted into 8-methoxy-2-phenyl-\ : i-benzothio - 

COCH 

,,t ir( mt IG-mthoxythioJlavone), 0>lo , C (1 H 3 <^__Mpk> colourless needles, 

in p, 1211—130°, This compound, like the oxygen analogue ( loc . cit.), 
i,e demethylftt°d by hydriodie acid, producing S-hydroxy-2-phenyl- 
'. ■[■hmuliiopijro'ie, yellow prisms, m. p, 292° (decomp.). 

The sodium compound of p-anisylmercaptan with ethyl plienyl- 
[.ropiolate produces the ethyl ester, b. p, 255 — 256°/14 mm., of /3-p- 
MisyUhiokinnamio acid, colourless prisms, m, p. 217 — 218° (decomp.), 
This was transformed in the usual manner into G-melhoxy-2-phenyl- 
\ Abenzotliiopyrone(G-methoxythio/lavone), colourless needles, m. p. 
ir, 5-156°. 

The behaviour of the benzothiopyrone compounds with alkali, 
towards which they are very stable, was especially investigated with 
2 phenyl- 1 : 4 -benzothiopyrone (that is, thiodavone itself). It is 
completely changed by boiling with concentrated alcoholic sodium 
liplroxide for five to six hours ; acetophenone, o-thiolscetophenone, as 
an oil oxidisable to dithiodiacetophenone (C 6 H ( Ac) 2 S„ needles, m. p. 
107—168° (compare Farbwerke Meister, Lucius, & Briining, A., 
IDOS, i, 687), benzoic acid, o-thiolbeuzoic acid, and ditbiodisalicylic 
soil could he recognised among the reaction products. D. F. T. 

Aconitine Alkaloids. Pyraconitine. HuiN&icn Sciiulze and 
A. I.idisek ( Arch. Pharm., 1913, 251, 453 — 467, Compare Schulze 
ami Binding, this vol., i, 287). — Pyraconitine, C 32 H 48 ur<ll O a N‘ (Dun- 
s.an and Carr give C 31 H 41 O 10 N ; T., 1894,65, 176), prepared byhoating 
aconitine at 192°, has in. p. 171°, |ag -112-2°, in 95% alcohol 
ail( l Crystallises from etber in colourless needles containing 
- an ° from alcohol in crystals containing 2^EtOH. Dunstan 
ar > icad ,s pyrojupaconifcin ( l\, 1900, 77, 60), obtained by heating 
japaconitmo at 192°, is identical with pyraconitine. The following 
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salts, prepared in all cases from both pyraconifcine and l < • 
aconitine/’ are described: hydrochloride, m. p. 167° (decompV- 
chloride, m. p. 157 — 158° (decomp.) ; hydrobromide, m, p. 94// ^ 
(decornp.) (hydrated) or 243 — 244° (decomp.) (anhydrous), 1 a > _ VT.' 
in water (c = 4’5339); hydriodide, m, p. 157 — 158° {decomp, )jvdr tM* 
and perchlorate, m. p. about 190°. The preceding constants a# 
from those recorded by Dunstan and Garr ( loc . c it.). 


isoapo Caffeine. Heinrich Biltz [with Paul Krebs and v 

Strtjfb] (Ber., 1913, 46, 3407— 3410').— 1 The substance isoapoc^ 
which is obtained together with apocaffeine in the oxidation of mt? 0 ’ 
and 1 : 3 : 7-trimethyluric acid (Biltz and Krebs, A., 1910, j 50-3^* 
3 : 7-dimethylcaffolide ; this has been demonstrated by a cours ' 1 
degradation detailed in this paper. The formation of isoapoe aff e i° 
from caffeine or trimethyluric acid must evidently be a fairly j e 
process which is partly synthetic ; it is suggested that in addition * 
the direct oxidation to ajpocaffeine, some dimethylalloxan and rr4 eth \ 
carbamide are produced, the latter substances then condens|n« to 
tsoa^ocaffeine and apocaffeine. In support of this view it is mentioned 
that only when the oxidation is so moderated as to proceed slowly i 
any isoapochfieine formed. 

When an aqueous solution of isoapocaffeine is evaporated to a syrup 
mcaffuric acid , ^^^>C(OH)*CO*NHMe, is obtained, which 


gradually crystallises in prisms, m. p. 191° (decomp.). 

When heated on a water-bath with hydriodic acid (D 1'9G), 
caffeine undergoes reduction to S-melhylhydantoin-S-carbotn/hidhil 

amide, ^^^^CH'CO-NHMe, prisms, m. p. 240°. This sunstance 

is hydrolysed by barium hydroxide solution with formation of methyl- 

NMe*CO 

amine and 3~methylhydantoin-5-carboxylic acid, \ N(JH'C0,H. 

CO is 11 


tablets, m. p. 130° (decomp.); the latter, on gradually heating to 
190°, eliminates carbon dioxide with production of 3-methylhydaiitoiD, 
NMe-CO 

c > CHa - 

„ _ . , , NMe-CO. „ .O-CO 

woapoCaiieine consequently has the structure o— N 

D. F T. 


Some New Salts of Quinine, Euquinine, Aristoquinine, 
Saloquinine, and Quinaphenine. Decio Angeloni (Boll. dm. 
farm., 1913, 52, 675— 685).— A bade salicylate of qmmfhmm, 
C 20 H 2 .O s N 2 -CO-NH-C 6 H t -OEt,OH-C # H t -CO s H, has m. p. 125— 196-. 
and is obtained by addiDg an ethereal solution of the acid to an 
ethereal solution of an equimolecular quantity of the base, "w" 
2 mols. of acid are taken and the base is poured into the acid, a i 
ni. p. 112°, is obtained, which is, however, a mixture oF the com 
and basic salts. 
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When an 


ethereal solution of euquiDine (1 mol.) is added to an 


1 solution of novaspirin (\ mol.), the normal salty m. p. 95°, is 
ethers working in alcoholic solution, the basic salt may be 

p. 178°. 

v'vi-iii'> n aD< ^ aristoquinine yield the normal salt, m. p. 89 — 90°, 
hirh the aristoquinine behaves as a tetracidic base. Novaspirin 
13 w iuine in ethereal solution yield the normal salt , m. p. 


ut s*. 


\ova>pirin and quinaphenine also yield the normal salt, ra. p, 

salt. 


11s— ISO'*. 

* n'-xDhin and quinine in ethereal solution yield the basic 
1 i-Ji crvst all ises in needles, m. p. 125°. By taking an excess of 
n orn)al salt may also be prepared. Diaspirin and quina- 
& r inc in ethereal solution yield the normal salt , m. p. 116°. 
i»i Job'll and quinine in ethereal solution yield the basic salt , m. p. 
r : crystallises in needles. Diplosal and quioaphenine in 

•Med solution also form the basic salt, m. p. 86°. 
e The compositions of the salts obtained were established by nitrogen 
Millions Information is also given as to the solubilities of the 
bates ami acids employed in ether. R. V. S. 

Tbe Apparent Colloidal Character and the Molecular 
Weight of Colchicine. Simon Zeisel and K. von Stockert 
i tfdtrtfih 1913, 34, 1327 — 1338). — In aqueous solution, colchicine 
h,s many of the physical and physiological properties of a colloid. 
Iifcion experiments with a 20% solution show, however, that it is a 
crystalloid. The amyloid of the diffusion thimble has a great 
adsorptive power for the alkaloid, and until this is satisfied, the 
diffusion does not reach a normal value. Cryoscopic and ebullioscopic 
d, -terminations of the molecular weight of colchicine, colehiceine, and 
triuktlivholehicinic acid in various solvents have also been made. In 
acetic arid or boiling ethylene dibromide, the results for colchicine 


.need with the formula C 20 H 2 , 


In cold ethylene dibromide and 


especially in water, which is most unusual, bi- or even ter-molecular 
values were obtained. Colehiceine gave high values in freezing 
ethvlene dibromide, and trimethylcolchicinic acid in boiling acetic acid. 

J. C. W. 


Bromine Derivatives of Colchicine. Simon Zeisel and K. von 
Srof kekt {Monatsh., 1913, 34, 1339—1347). — When an excess of 
liydrobromic acid is added to a dilute solution of colchicine, sulphur- 
ytilow dibromocolchicine, C 22 H 23 0 6 NBr 2 , is precipitated, m. p. 146 — 150° 
(open tube), 125° (sealed capillary). One molecular proportion of the 
acid precipitates the monobromide, which crystallises in various forms 
bom methyl alcohol, but with constant properties, 
C 22 H 24 0 6 NBr, M e0H, 

m - l 1 - hd’5' (corr., open tube), 133 — - 135 y (sealed tube). It is some- 
what soluble in water, and the addition of excess of hydrobromio acid 
to the aqueous mother liquors causes the precipitation of the above 
mbromide. In methyl alcohol solution, colchicine gives with excess of 
ji omine in the cold, a tribromide, C 18 H 10 (OMe) 4 O 2 NBr 3 , m. p. 131° 
(open), 115 — 122° (sealed). The behaviour of these derivatives 
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towards alkali hydroxides, in open vessels or in sealed tubes, sh 0vs 
two bromine atoms are firmly combined, whilst the third i$ f ■ f 
labile. Tribromocolchiceine, C 21 H 20 O 0 NBr 3 ,H 2 O, and (ribroiuotri„^J ^ 
colchicinic acid , C 13 H 18 0 5 NBr 3 , were also prepared. j C. V " 


Synthesis of Hygrine. I. Kubt Hess {Ber., ] 9 j 3 4. 
3113 — 3125). — Hygrine should have either the constitution I or H 

an CH<r CHa '? Me 

( ) c ^-CH.j-CH-COEt ( ) 2< CH 2 -CH-CH,.('0M e ' 

Willstatter (A., 1900, i, 405) suggested that the second fo,, llU >. 
was probable, assuming, therefore, that hygrine and tropinone 
somewhat similarly constituted, but the fact that the oxidaticr* 
product, hygric acid (Liebermann and Cybulski, A., 1895, j gp,. 
Willstatter, loc. cit and A., 1903, i, 362), is not an acetic acid 
derivative akin to tropic acid supports foraiuli I. The author } u 
attempted to synthesise the above isomerides, and has so far succeeded 
in preparing the corresponding hydroxy- compounds : 

am ph / CH s -1 F e uv'ich 

(III) CH 2 < ch ^ ( \ H . CH Et . 0H (! ) 2< ^ C H 2 'CH-CII,'CHMe-0H 

The former compound was obtained by ti-eating magnesium pj r , T ] 
bromide with propionyl chloride, reducing the 2-propionylpyirole 
obtained by sodium and alcohol, and methylating the product, 'll* 
other compound was prepared by the addition of propylene oxide w 
magnesium pyiryl bromide, reduction of the Isopropyl alcolwl 
derivative by means of hydrogen in presence of spongy platinum, at! 
methylation cf the pyrrolidyl-2-isopropyl alcohol. 

a-i-Pyrrylpropan-iiol, C 4 H 4 N , I.T-r,,’0HMe'01I, is a colourless, 
odourless, viscous oil, b. p. 94 — §Q°/0'25 mm., which changes into a 
thick, red syrup in the air, and is soluble in water. No picrate nor 
oxidation product could bo isolated, bub it yielded 2-propyl prink 
(Dennstedt and ZimmermanD, A., 1893, i, 226) on reduction with red 
phosphorus and hydriodic acid. It was accompanied by an isomeiide, 

pu-NH 

probably, CH< CH:( y cnMe . 0 H 2 - OII - which had b. ,, 09-107 


0’25 mm. 

For the methylation, it was found necessary to prepare the 
potassium compound and then lo add methyl iodide. a-l-JA'/M- 
jtyrryl propan- ft ■ ol, C s H 13 ON, is a pleasant smelling oil, b. p. 
11 6 — 1 1 7°/ 1 8 mm. The reduction of pyrrylpropan fio\ with 
hydrogen in presence of platinum was successful when the neccssiu 
of excluding all traces of oxygen was realised. For this purpose nn 
apparatus is described which consists essentially of a cylinder an 
bulb connected by a tap, the cylinder being also fitted with an ir rt 
tube and a ground-on cap. The suspension of platinum in g*^ 1J 
acetic acid was saturated with hydrogen in the bulb, the solution o 
the alcohol was then washed with hydrogen in the cy lin< ei, anc 
finally the two liquids were shaken together under a slightly increase 
pressure. The platinum was not added all at once^ but fie.-h poi 10U 
were occasionally saturated with hydrogen in the cyliudei an tit 
allowed to flow into the bulb. The process required a few ays. 
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[JUS 

ettiwiy 


rtqui 


. the formation of pyrrole dyes by catalytic oxidation was 
' lie vented, and only a small quantity of platinum was 
X quantitative reduction of pyrrole itself, without the 
of a coloured solution, was also effected (compare 


ired. 


P 


, e of a coloured solution, was aiso enectea (compare 
u- IM itter and Hatt, A., 1912, i, 845). a-2 -Pyrrolidylpropan-fi-ol, 

’'.[Xolb'CHMe-OH, is aviscousoil, b. p.l 1 5 — 120715 mm., with the 
'■ ■ ..roperties of a base and an unsaturated compound. On 
"^t'hvhtion with methyl iodide and potassium hydroxide, a moderate 
a \.mlhylpyrrolidylpropan-fS-ol (IV) was obtained as an 
■'![ b p , [18— 103°/ 16 mm. 

., pvn vlpropane-/3y-diol (future communication) was also reduced 

»hoVe ’vielding a-2-pyrrolidylpropane-Pydiol 
a ' a C 4 II s N-CH 2 -OH(OH)-CH 2 -OH, 

b 145—I507I8 mm., which formed a very hygroscopic potassium 

■alt. 

The reduction of the isomeric alcohols was first studied in the case 
,f J.acety I pyrrole. Sodium was added to the boiling alcoholic 
-elution of the substance and a-2-pyrrolidylelhan-a-ol (pyrrolidyl-2- 
wi ithilcarbinol), C 4 H 8 N*CHMe*OH. was extracted from the product 
as aVolourless oil, b. p. 187 — 192°/759 mm. It smells like acetamide 
and absorbs moisture and carbon dioxide with avidity, a -2-Pyrrol- 
Uyljtropan -a-ol {pyrrolxdyl - 2 - elhylcarbinol), C 4 H s N-CHEt‘OH, 
was prepared in this way from 2-propionylpyrrole. It is a well- 
detned, crystalline base, m. p. 50°, b. p. 95 — 98°/17 mm., 195—200°/ 
(j6 mm., with a narcotic odour, is hygroscopic, and gives the 
Lie her man n reaction. a.-\-Methylpyrrolidylpropan-a.-ol (1 -methylpyrrol- 
i dd-'l-Hhylcarbinol) (III.) is also a very hygroscopic base, m. p. 45°, 
b. p. 92 — 95°/17 nira., 190— 195°/757 mm. J. C. W. 


Origin of the Cyclic Bases of Coal-tar. Louis C. Maillard 
d'mpL rend., 1913, 157, 850—852). — The humic substances obtained 
!y the condensation of sugars with different amino-acids (compare A., 
1912, i, 169) readily yield cyclic bases when heated. The author 
applies this to the formation of coal from the constituents of cellulose 
anl proteins and to its distillation, yielding coal-tar containing pyridine 
aud other cyclic bases. W. G. 


Ahy 1 pyrroles. Kurt Hess ( Ber 1913,46, 3125— 3129). — When 
magnesium pyrryl bromide is treated with allyl bromide, a mixture of 
approximately equal quantities of 2-allyl- and 2 : 5-diallyl-pyrroles is 
obtained. Tho formation of the latter compound is explained by 
a*-nming that some magnesium pyrryl bromide reacts with 2-allyl- 
pjri ole, forming pyrrole and d-magnesium-2-allylpyrryl bromide, which 
*‘ en with more allyl bromide. This view is supported by the 
act that carbon dioxide converts the reaction product of 2-allylpyrrole 
•ud magnesium pyrryl bromide into 2-ailylpyrryl-5-carboxylic acid, 
ci , from which it follows that allylpyrrole is more acidic than 

Ibe reaction between allyl bromide and magnesium pyrryl bromide 



i. 1380 


ABSTRACTS OP CHEMICAL PAPERS. 


was vigorous but was not moderated by cooling. After steam di^ji 
lation and extraction with ether, 2-aUylpyrrole, 

CH-NH 

ch ^ch:<>ch 2 -ch:ch 2 ’ 

was obtained as a colourless, mobile liquid, b. p. 82 — 83' 24 llln) 
D;‘ 0’9376. It has an unpleasant odour, rapidly becomes yellow ; n t j ( ' 
air, finally forming a red, amorphous mass, and is extremely sensing 
towards reagents. 2 : 5-Diallylpyrrole, G 4 H 3 N(CFI 2 ‘GH.Cir,y i( 
similar liquid, b. p. 110 — 115°yL7 mm., D) U 9321. The addition of 
allylpyrrole to magnesium pyrryl bromide caused a change in co ] 0lJt 
from grey to dark green. After treatment with dry carbon dioxide 
h . ^C(C0 2 R)-NH 

2-allylpyrrylcmboxylic acid , CH<^, g.___ y •CH'C'H ’ o!) - 

tained in indefinite crystals, m. p. 117 — 118°. it is unstable, and 
partly decomposes into violet-pink dyes even when boiled with light 
petroleum. T C, W. 


Equilibrium in the System Cobalt Chloride and Pyridine, 
J. Newton Pearce and T. E. Mooke (Amer. Client. 11)13, 50, 

218 231). In order to investigate the formation of compounds 

of cobalt chloride with pyridine of crystallisation, a study has been 
made of this system by tho solubility method at temperatures between 
- 50'3 Q and 100°. The results show the existence of three distinct cry- 
stalline compounds, CoC1 2 ,2C 3 H 3 N ; CoG 1 2 ,4U 5 H 3 N, and Cot h/ii'-H it 
The first two of these have been isolated previously by Keitzenstein 
(A., 1895, i, 121). The compound CoCI,,2C 5 HjN has m. p. 195 — 20»', 
but the m. p.'s of the other two compounds cannot be ascertained, 
as they rapidly lose pyridine when heated under the ordinary pressure. 

The compound CoCI.,,6C 5 H 2 N exists as the solid phase between 
-50'3° and 15“, CoCljACjHjN between 15“ and 70°, CoCl s ,2C s H,X 
between 70° and 90°, whilst between 90° and the b. p. of tho saturated 
solution CoClj is the stable, solid phase. 

The usual methods of estimating cobalt aro not satisfactory in 
presence of pyridine, and the following method was therefore devised. 
The weighed sample of solution was heated at 120° until all the 
pyridine had been removed. It was then dissolved in 50% alcohol, and 
an excess of oxalic acid was added to the solution. The precipitated 
cobalt oxalate was washed with 50% alcohol, dried at 100 ', and 
dissolved in sulphuric acid (1 :3). The solution was diluted to oOOc.e., 
heated nearly to boiling, and titrated with potassium pemangmte. 
This method was found to bs very accurate. 


Cyclic Iminea. VIII. Ring Opening in Substituted Indoles 
and Quinolines. Julius von Braun, Alfreu Grabowsm. , »»■ 
Margabete Raw.cz (Be,, 1913, 46, 3169-3182).-A numted 

cyclic imines (substituted quinoline and indole derivative-) ■ 

converted into compounds of the phenylpropane serle f P r ‘“" 
determine with what yield the chlorinated amides could ’ 
on treating the A T -benzoyl compounds of the imines with p -1 
pentachloride, and to study the hydrolysis of these amides to 
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■ ■,,.-u.ved buses. It appears that the substituted anilides are formed 
vn mao readily thao the unsubstituted compounds previously 

wriiwt. a,,,i th «y are '. eadil y P“ rili «d from unchanged imine. They 
.... livJrolysed with difficulty as the temperatures necessary to 
!u-ure hydrolysis and at which decomposition begins lie very near 

i'" i'' C I J... ‘0 1 f, 

tyCblorolelrahydroquinohne, i obtained by re- 

I H-tiou of 6-chloroquiiioline and isolated by means of the benzoyl 

■ impound, has b. p. 160°/11 mm., m. p. 43°. The hydrochloride cry- 

, p-;.,., jo lustrous needles, m. p. 190°; the platinicfdoride is yellow, 
„ 183 5 . The benzoyl derivative has m. p. 84°. The picrale, m. p. 

13 ] J ;U) J the nitroeo- compound, m. p. 65°, are also described. 

On heating the benzoyl derivative with phosphorus pentachloride at 
iii|i ■a-y-dichloro-o-propylanilidt, 

’ ' CHjCl'CH„-OH 2 'C 8 H 3 Cl-NH‘COPh, 

. obtained in a mass of snow-white crystals, m. p. 108°. On prolonged 
Heating with concentrated hydrochloric acid at 125°, p-y-dichloro- 
rprepylimtline hydrochloride is obtained, m. p. 170°. The free base, 
.'.UjLVCjHjCl'NHj, is a slightly coloured, almost odourless oil. The 
fellow platinkhloride, has m. p. 181 — 182°, and the picrate has m. p. 143°. 

On diazotisation and treatment with cuprous chloride, 2 : 5-y -tri- 
: Vi/ropropylbenzene , 0 8 H a C] 2 *C a H 8 Cl, is obtained as a colourless oil of 
agreeable odour, b. p. 152716 mm, 

CH *CH 

1 XittoMrahydroquinoline, N 0 . 2 , C 6 H 3 <^ xtlj 2 i prepared by nitrat- 

-N H* Vy H.2 

in;; tetruhydroquinoline in concentrated sulphuric acid, forms a 
yellowish-red, crystalline mass, m. p. 90°. The hydrochloride separates 
in colourless needles, m. p. 203°; the colourless benzoyl derivative has 
ui. p. 141’’, whereas the miroso-compound has in. p. 1 18 — 120°, 

Un opening the ring with phosphorus pentachloride, benzo-y-chloro- 
5-« ilro-'2-propylanilide, C 3 H q CI*C r H 3 (N0 2 )*NHBz, is obtained in well 
firmed, colourless needles, which are converted on hydrolysis at 120° 
into y-chloro-5 nitro-'2-propylaniline % a red compound, m. p. 76°. The 
hit Irochlonde has m. p. 217°, the platinichloride forming a yellow, 
cry diUhne precipitate. 

Herding with dimethylamiQe converts the benzonitroanilide into 
lcuzo-y-diinelhylamino-5-ntiro-2-propylanilide , 

NMe 2 -C 3 H 6 -C 0 H 3 (NO 2 )-NHBz, 

I'rystallisiDgin well formed, colourless needles, m. p. 157°. The hydro- 
chloride and piorate are oily. 

y-Dimeihylamino-5-nilro- 2 -propyla?iiline, obtained on hydrolysis, 
separates ^in yellow crystals, in. p. 65 — 66°. The dihydrochloride has 
w. p. HU-', and the dipicrate, m. p. 146°. 

8- Chloro-l-rtitroletrahydroquinolirie forms red crystals, m. p. 84°. 
he hydrochloride, m. p. 184°, becomes red in presence of moisture, 
ine yellow ^roso-derivative has m. p. 124°, and the benzoul derivative 
in* m. p. 126°. 

_^ u 'ddoroben z o-i-y-dichloro-5-nitro-2-propylanilide is colourless, m. p. 

| ^ ■ Hydrolysed at 120 — 125° it forms 4:-y-dichloro-5-nitro-2- 

V °h CIV. i. A 2 
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propylaniline : this is yellow, m. p. 90°, and forms a colourless h 
chloride, m. p. 150 — 15 1°, which becomes bright yellow when wet^ ** 

7 - Benzoylaminotetrahydroquinoline, m. p. 189°, forms a ii ( r ■ 
chloride , m. p. 280-282°. ' i, ‘'- 

7-Arninoteirahydroquinoline, obtained either on hydrolysis of t' 
above or by reducing the corresponding nitro-compouiid, form-; - 
colourless oil, b. p. 195°/15 men., m. p. 60°. The hydrochloric 
m. p. 240°, and the dibenzoyl derivative, m. p. 233°, are d.:seril J 
The 2 : 3<libenzoylamino-y-chloropropylbenzene , 

C 3 H 6 C1*C 6 11 3 (NHBz) 2 , 

obtained from this has m. p. 198—200°, forming a colourless riow.W 

qjj Qy 1 e1 ' 

The acetyl derivative, NHAc-C 0 H 3 <^^ ch!’ of 7-aminokair.,. 

line, m. p. 114°, when treated with cyanogen bromide forms l -cya, ^ 
acetylaminotetrahydroquinoline, m. p. 152°, which is hvdiolysed i fJ 
7 -aminotelrahydroquinoline, m. p. 60°. 

6 -Nilrodihydroscatole, N0 2 , C , (5 H 3 < C^^^^>C11 2 , from dihydroscuicle, 

has m. p. 75°; the hydrochloride has m. p. 192°, the yellow uilm;. 
compound has in. p. 100°, and the benzoyl derivative, which crystallises 
in lustrous platelets, has m. p. 148°. Benzo-h-nitro-2-(3-cMoruhoprop,i!. 
anilide , NHBz*C f ,H 3 (N0 2 )*CHMe , CH 2 Cl, crystallises in colourleU 
matted needles, in. p. 110°. Hydrolysis at 125° converts it into 
nitrodikydro8calole hydrochloride , m. p. 192°. 

Q-A T ilrodihydromethylindole, N0 2 *C 6 H 3 <^^>CHMe, has m, p. 50°, 

and forms a benzoyl compound, m. p. 137 c , a hydrochloride , in. p. 2u0 ; 
after sintering previously, and a nitroso-compound, m. p. 103 — 1(J4 : . 
Benzo-b-nitrO‘2-ft-chloropropylanilide, 

PhC0-NH*C 6 H 8 (N0 2 )‘ClI 2 -CHMeCl, 
is colourless, m. p. 150°, and is converted on hydrolysis into 5-ni/ro- 
V-p-chloropropylaniline , a yellowish-red, crystalline mass, m. p. 840 
Treatment with dimethylamine converts it into 2-(3-benzo-d-hitra- 
%dimethylaminopropylanilide, N0 2 , C 3 H 3 (NHBz)*CH 2 , CH]\le , NMe i) 
crystallising in colourless needles, in. p. 122°. The analogous 
piperidino-c om pound, KO 2 'C c H 8 (NHBz)*CH 2 , CHMe , NC ;) ll ]0l m 

m. p. 117°. h. F, A, 

Action of Phosphoric Oxide on Benzylideneacetoneoxime. 
H. Buhstin {Monatsh., 1913, 34, 1443 — 1448). — Goldschmidt (A.. 
1895, i, 392) by warming benzylideneacetoneoxime with phosphoric 
oxide could only isolate isoquinoline, whereas 2 -methy Iquinoline or 
1-methyltsoqninoline would represent a normal course for the con- 
densation. The author has obtained a similar product, b. p. 240— 
which gave a platinichloride, and corresponded with a mixture of t » 
homologous quinolines. By the formation of quinopbthalooe (Jacobsen 
and Reimer, A., 1883, i, 812) and quinoline-2 -car boxy lie at iJ (lvoerng?, 
A., 1899, i, 390), the presence of 2-methylquinoline was proved, win W 
the formation of isoquinoline-red (Vongerichten and Hornann, this ' 0 
i, 99) indicated the presence of a mixture of 2 -methy lquiuoDe^ai 
woqu incline. 
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Condensation of Phenylwooxazolone with Ethyl Mesosalate 
V M )B£ Meyer (Bull. Soe. chim., 1913, [iv], 13, 903— 909).— By the 
[■oedensitiou of these two products it was expected that coloured 

^stances of the general formula ^L C0 >C:C(C0-R)-C0 2 R' would 

produced, but instead it was found that two molecules of phenyl- 
wooazolone t° ok P art , in the reaction with the formation of 

ce ju pounds of the type ^ gQ^>CH-C(C0 2 R) 2 'CH<^^^ or their 

enolic forms. 

gihjf mfsomlate bisplienylisaoxazolone [Bis-Z phenylisooxazolont-i- 
fialomUt], m. p. 187° (decomp.), forms large octahedra by slow 
evaporation of its solutions or small, prismatic crystals from acetic 
acid or boiling alcohol ; it is soluble in alkalis and can be titrated, 
1 mol. requiring 2 mols. of alkali to produce neutrality in presence of 
phruidphtlialeio. The sodium salt is crystalline and hygroscopic; 
t],ose of the heavy metals are colourless and amorphous ; ferric 
chloride gives a violet precipitate. 

The sodium salt with ethyl iodide furnishes the diethyl ether, 
in. p. 200—201°, crystallising in silky, slender needles. The diacetyl 
derivative, m. p. 165—166°, forms small, prismatic crystals, and the 
i HUiicoyl derivative, m. p. 194°, colourless leaflets or stellate groups 
of prismatic needles. Cryoscopic determinations of the molecular 
weight of the latter gave abnormal results. With benzenediazonium 
chloride, ethyl bis-3-pheDyli«ooxazolone-4-malonato gave benzoneazo- 

piicuylisooxazolone. ’f. A. II. 


The Constitution of Dinitrothiodiphenylamme [Dinitro- 
phenthiazine]. Friedrich Kehrmann and Feud. Rimgee (Her., 
1M3, 46, 3014—3020. Compare Alohlau, Beyschlag, and Retires, 

1M2, i, 212).— The authors believe that the dinitiophentliiaziue 
obtained by Mohlau and his collaborators (lac. cit.) by the condensation 
J picryl chloride with o-benzoylaminophenyl mercaptan and subsequent 
Tieatmcnt with sodium hydroxide solution is actually identical with 
;md not an isomeride of the 3 : 5-dinitrophenthiazine described by 
Ktlmnaimand Schild (A., 1900, i, 61). In spite of tbe presence of the 
bcntnyl radicle, the picryl chloride must therefore have made the 
ammo-group and not the mercaptan group its main point of attack, 
■i the action of picryl chloride on free aminophcDyl mercaptan as well 
“* °“ l ! s beDzo f 1 derivative, however, by-products are obtained which 
probably represent the isomerides of the main products and have the 
piciyl radicle attached at the sulphur atom. 

ihe compound, golden-yellow prisms, m. p. 169°, which is the main 
p oouci of the interaction of picryl chloride and o-benzoylaminophenyl 
mercaptan, is therefore considered to have the structure 
that o SH-C 6 H 4 - N Bz-C 6 H,(N0 2 ) 3 , 

''^ lnmLTU '^' ihMi V^uylamidt, whilst the substance, 
fmu'tilv ,!"n cr {“ tal3 ’ m - P-. 142 °> which results in smaller 
sulphide’ Vf P ^i° a ( ^ i™ 6 tr ‘ n ’ tr °pbenyl o-benzoylaminophenyl 

P We. If the former substance, m. p. 169°, dissolved in alcohol is 

4 * 2 
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treated with dilute sodium hydroxide solution and left at the or.ii, urf 
temperature, there slowly separates 3 : 5-dinitro-Q-bemoylpfm 

straw-yellow leaflets, m. p. 209’, which on 

hydrolysis by alcoholic sodium hydroxide undergoes conversion 
3 : 5-dinitrophenthiazine, m. p. 188— 190°, identical with the prod mol 
Kebrmann and Steinberg (A.., 1911, i, 1034) ; the m. p. 218°, oh^erved 
by Mohlau and his collaborators, must be due either to the occui-rene« 
of dimorphism or to the presence of impurities. 

The substance described by Mohlau as 2 : 4-diaminophetnzihiooiiiijj 
ferrichloride ( loc . cit.) is in reality the ferrichloride of 3 : 5-dbunmo. 
phenazthionium, the experimental conditions deciding whether the 
ferrichloride or merely the chloride (Kehrmann and Sohild, loc, c'u j 
shall separate. 

When a suspension of 3 : 5-dinitrophenthiazine in cold acetie acid ij 
gradually treated with powdered sodium 

NH NO, nitrite (compare this vol., i, 1231), the sub- 
/ /\ / /\ / /\ stance passes into solution and there separ 
| | | | Nrn ates 3:5:9 -trinitropkentkiazvie (anutxed 

^ ^ Us formula), brownish-red, lustrous prisms m. p, 

S 214°. This substance by reduction in alcoholic 

solution by staunous chloride and hydrocbloric 
acid, followed by oxidation of the separated, colourless zincocklundt 
with ferric chloride, passes into 3:5: %-tTinitrophenazthioriiuin chloric, 
long needles with a metallic green lustre ; nitrate, sparingly soluble, 
platinichloride, violet-black, crystalline powder. 

The identity of the dinitrophenthiazine resulting from the methods 
of the two above-mentioned groups of investigators was further cod- 
firmed by energetic nitration, when 3 : 3 : 7 : 9 
N0 2 NH N0 2 tetranitrodiphenylaminesulphoxide (annexed 
formula) was obtained in each case as well as 
| | | |._ n in the nitration of 3 : 9-dinitio and of 

3 : 5 : 9-trinitro-phenthiazine. 

SO A closer examination of the reaction pro- 

duct from o-aminophenyl mercaptan and 
picryl chloride reveals the presence of a small quantity of a substance, 
straw-yellow tablets, in addition to the 2:4: 6-trioitro-2 -thioldipLeLYi- 
amine which was described earlier. It is believed that the foimei i> 
possibly trinitrophcnyl aminophenyl sulphide. Ib h. ^ 

Preparation of W-Alkyl-^-phenylenediaminesulphonic Acids 
Chemischr Fabriken vorm. We[ler-teu Meer (D.lt.-F. 26492 <)• 
iV-Alkyl- 7 >-pbonylenediamiDesulphoDic acids are obtained by the action 
of neutral alkali sulphites on ^-Ditro.so-compounds of secondary or 
tertiary amines of general formula NO , R.*NR 1 R 2 > w ^ ere ^ 1S ^ 
or a homolog ie of the same, Kj hydrogen, alkyl or alkylary , am > 
alkyl or alkyl aryl. 

p-Phenylenv-ia-dimetkyldiaminesidphonic 

the sulphonic group is probably ortho- to 
is obtained when an aqueous solution 
(10 parts) is slowly treated at the ordinary 


acid , C s H ls 0 3 X 2 S (in which 
the primary auaiuo-group), 

of p-nitrosodimethylanilme 

temperature with a solution 
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dium sulphite (30 parts), and when the nitroso compound has 
° 9 °letely dissolved the mixture boiled with concentrates! hydri chloric 
co ^/qO parts); the acid is extremely soluble in water, but can be 
*iirifi©d and finally isolated by means of its crystalline benzylidene 

^ nV pfo f i>/Iene-&8-dicthyldiamine8ulphonic acid (prepared from nitroso- 
. thvUniline) is more readily isolated in crystalline form, whilst 
ylene-fis-benzylethyldiaminebulphonic acid furnishes a sparingly 
loSuble sodium salt. 

o- Tuhjlene- 2ethyldiaminesulphonic acid is obtained in a similar 
nner from p-nitrosoethyl-o-toluidine, and is isolated through its 
htlzylidene derivative. F. M. G. M. 


Leuco-bases and Colouring Matters Derived from Diphenyl- 
ethylene. VI. The First Stage in the Oxidation of the 
/oEexylidene Leuco-base, C 6 tL 10 IC[C fl H 4 *NMe 2 ] 2 . Tetrahydro- 
malachite-green. Paul Lemoult ( Compt . rend., 1913, 157, 

Compare A., 1912, i, 791). — Tetramethyldiaminodiphenyl- 
J v ,./ 0 hexjlidenemethaDe (formula I), when acted on by lead peroxide, 
Jive* ft bluish-coloured substance, which spontaneously decomposes in 
an neons solution, giving the compound (formula III) having two 
atoms of hydrogen less than the initial leuco base (compare he. cit.) : 

(I.) CH 2 <Q^Q^> C:C (C 6 H,-N M e 2 ) 2 

(II.) C,H p -C(OH)(C„H 4 'NMe 2 ), 2 _ (III.) 0 6 H 8 :C(C c H 1 -NMe 2 ) 2 . 
The author lias now succeeded in isolating the unstable substance 
r formula 31) by precipitatiug it from acid solution with ammonia, 
drying it in a vacuum over sulphuric acid, followed by crystallisation 
hom benzene. Heated slowly, it has m. p. 130 — 135°, heated rapidly, 
in, p. 160°, whilst the instantaneous m. p, is 145°. If the liquid is 
allowed to cool and re-melted it has m. p. 165°, which is in accord 
with elimination of water, giving substance III, m. p. 169° (loc. cit.). 
This transformation is also brought about by simple crystallisation 
from hot alcohol. 

The oxygenated compound on solution in cold alcohol to which one 
drop of acetic acid has been added, gives a persistent, deep blue 
solution, thus differing from substances I and II, and in slightly acid 
solution it dyes cotton, mordanted with tannin, a tint comparable to 
thii* given by malachite-green, but appreciably bluer. The absorption 
sfivtra of these two compounds, however, show marked differences. 

W. G. 


Leuco-bases and Colouring Matters of Diphenylethylene. 
VII. Action of Magnesium Methyl and Ethyl Iodides on 
Michler’s Ketone. Paul Lemoult (Compt. rend., 1913, 157, 
i-4— 726).— A repetition of Fecht’s experiments on the action of 
magnesium methyl and ethyl iodides on Michler’s ketone (compare 
190*, i, 926). Contrary to Fecht’s statements, but in agreement 
with the results of Freund and Mayer (compare A., 1906, i, 384), the 
author obtained no carbinols of the type OH-CMe(C fl H 4 -NMe 2 )„ but 
ft. mixture of substances from which he separated unchanged ketone, 
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an ethylenic derivative of the type CH 2 IO(C fl H 4 , NMe 2 ) 2 , and i n n 
case of magnesium methyl iodide, small quantities of a mku, 9 
crystallising in yellow needles, m. p. 157 — 158°, having the t 
position 0 18 H 22 N 2 , but a molecular weight corresponding to 
this, together with two other basic substances, crystallising i a i ? 
yellow plates, m. p. 227°, and (6) in yellow crystals, m. p. 074 - ^j 111 
constitutions of which have not yet been determined. In the case 
magnesium ethyl iodide, no substances corresponding with the [-,» 
three were found, but a 90% yield of the ethylenic comonund 
CnMe^C(C 0 H 4 , NMe 2 ) 2# was obtained. \y q 

Ditertiary Hydrazines. XVI. Mechanism of the Blue 
Colour Reaction of Diphenylamine. IIeinricii Wieu.vd [ w j,i 
Carl MOller] ( Ber. t 1913, 46, 3296—3303). — The blue coloration 
formed in sulphuric acid solutions of diphenylamine bv oxidising 
agents was considered to be an acid sulphate of diphenyl dihvdro- 
phenazonium. Kohrmann and Micewicz (A., 1912, i, logii) 
have shown that it is more probably a quinonoid derivative of 
diphenylbenzidine, PhN!C R H 4 tC 6 H 4 ;NHPh*0'S0 3 H. This explain, 
tion is now accepted, although it is not applicable to the colour 
reactions obtained with diphenylhydrazine, diphenylhydroxykmin* 
and p-dianisyl amine. 

Diphenylamine in dilute sulphuric acid and acetic acid solution is 
readily oxidised to the blue dye, which is easily reduced without 
the formation of by-products to diphenylbenzidine. Tetramethyl* 
hydrazine give3 only small quantities of diphenylbenzidine as welfas 
amorphous products ; its formation cannot, therefore, be regarded as 
an intermediate stage in the colour reaction. 

Triphenylamine shows a similar blue coloration on oxidation, 
when quinonoid salts of tetraphenylbenzidine are formed. Telrapkuijl 
benzidine crystallises in pale yellow needles, m. p. 226°, to a brownish- 
yellow liquid. 

s-Diphenyl-o-phenylencdiamine, C c H 4 (NHPh) 2 , obtained by the action 
of iodobenzene and copper powder on oaminodiphenylamine. 
crystallises as colourless double pyramids, m. p. 152'5 V , On 
attempting to combine it with o-dibromobenzene to diphewyldiliylro- 
phenazine, only amorphous products were obtained. E. F. A. 

Ditertiary Hydrazines. XVII. Diphenylhydroxylamice 
and Some Colour Reactions Related to the Blue Diphenyl- 
amine Reaction. Heinrich Wibland and Caul Muller {/>*., 
1913, 46, 3304 — 3314). — Dipheoylhydroxylamine reacts with 75'- 
sulphuric acid to form 70% of diphenylbenzidine, together with a 
little diphenylamine and a green dye of high molecular complexity 
The quinonoid-blue salt is formed in this instance by direct elimination 
of water from diphenylhydroxylamine. When the sulphuric aci< 
diluted with acetic acid instead of water, the anhydro-producb obtains 
is carbazole together with considerable quantities of ^-hydroxyuip eoy 
amine. _ . . , 

Even ice-cold sulphuric acid converts diphenylhydrazine 1 
diphenylhydroxylamine, which is converted into diphen) beD..un 
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v-rri riel- Much ammonia is also formed, also traces of o-amino- 
85 Jj fll yl a mine and some p-hydroxydiphenylamine. 

'^-Tnlylhj'drazine and concentrated sulphuric acid give at first a 
, '- j, M.-een and green coloration due to bydroxylamine, and ammonia 
’ y ;1 formed. Further decomposition yields a yellowish-brown, 
" ( ,iious substance and much ditolylamine. 

1 Tetrapbenyl- and p-tetratolyl-hydrazine dissolve in sulphuric acid 
th a reddish-violet coloration which changes to blue. Diphenylamine 
I ,!i( 0 h-lamine are also formed respectively. 

On oxidation of p-dianisylamine with persulphate and sulphuric acid, 
,l, f .-alt, 0 Med' 8 Ht'NX' s H 4 !OMc‘O-SO 3 ll, is first formed, but could not 
l, c isolated. A hiue sulphate of tho character of an indopheuol which 
is red in solution was obtained ; it very readily yields p-benzoquinorie 
on treatment with dilute acids, and is considered to be the acid sulphate 
f i nolvmcrised bimolecular amsylquinone monoimine, 

1 ' H0 , C 6 H 4 , N(C 3 H 4 - OMe) , O a IT 3 (OMe)-N:C 6 H 4 O. 

E. F. A. 

The Action of Organomagnesium Compounds on Diazo- 
methane and Ethyl Diazoacetate. II. Ernst Zrrner (Monatih., 
1913 , 34, 1031—1638. Compare this vo)., i, 1312). — The author 
mikes some observations on the paper by Forster aDd Cardwell 
IT ji)!.",. 103, 86) on the constitution of aliphatic diazo-compounds, 
ami describes the preparation of benzaldehydephenylhydrazone by the 
action of diazomethane on magnesium phenyl bromide. The formation 
of this compound is assumed to follow the course : 

CH.jlS’N + PbMgBr CH s :N-NPh-MgBr + PhMgBr -> 
CH'PirNMgBrNPh-MgBr -VoH,Ph-NH'NH-CH,Ph 
CHPblN-NHPh, 

The ring formula for the fatty diazo-eompound would require that at 
least one nitrogen atom would be involved in the addition of two 
molecules of the magnesium compound, which is contrary to experience. 

J. C. \V. 

The Condensation of Ethyl Oxalate with Pyrazolones. 
Vilhelm Wislicenus, Heinrich Elvert, and Paur Kurtz {Her., 1913, 
46. 3395 — 3407). — On the addition of a benzene solution of phenyl- 
nrethy Ipyrazolone (prepared from ethyl acetoacetate) to a mixture of 
ethyl oxalate and potassium ethoxide dissolved in ether, there separates 
slowly the potassium derivative, yellowish- white crystals, decomp, 
between 138° and 145°, of ethyl l-phenyl-3-methyl-5-pyrazolonc-4-gly - 

mjatt, C 0 2 EtX 0 -CH<^*^ j|^, y e l!owish-white needles, m. p. 

■' 1 which can be liberated by addition to cold dilute hydrochloric 

acid ; the ester gives a deep red coloration with ferric chloride and 
aho witii common benzene and sulphuric acid ; its tendency to enolisa- 
twn is further evidenced by the formation of a green copper derivative, 
m. t 220 223°, and of an ammonium derivative, m. p. 120 — 123° 
1 scamp.). Treatment of the ester with phenylcarbimide caused the 
urination of the carhanilate of ethyl l-phenyl-'i-melhyl-b-pyrazolol-i-gly- 
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, , T ,NPh-C-0-CO'NHPh , , 

oxyMe, ^< C ^. Q0 . C0 ^ . colourless needles, m.p. 97=, which 

like the corresponding additive compound from phenylcarbiruide • 
phenylmethylpyrazolone, namely, \-phenylZ-methyl-5-pyrazohjl c ' ar ^ 
anilate, colourless needles, m. p. 92 — 93°, is unstable, and 
heated gives an odour of phenylcarbimide. 

Ethyl phenyimethylpyrazoloneglyoxylate gives a phenylkydr m 0 r 
almost colourless needles, m. p. 182 — 183°, in the formation ot which* * 
difficultly isolabie isomerv/e , yellow leaflets, is also produced ; p 
phenylhydrazone, yellowish-white needles, ra. p. 213 — 214°. 

1 -Phenyl-Z-metkyl-^-pyrazolone-i^glyoxylic acid , yellowish-white 
needles, ru. p. 236 — 238°, is obtainable by hydrolysis of the ester 
With sulphuric acid it gives on warming a green coloration changinJ 
successively to red and brown, and at 200° it is converted with loes of 
carbon dioxide into the already known phenylmethylpyrazulom- 
sulphonic acid (Mollenhoff, A., 1892, 1245). Heated with aui'ine 
at 150°, the acid gives rife to the anil of l-phenyl-3-metkyl-5-pyrazolone. 
A-aldehyde, greenish-yellow needles, m. p. 151 — 152°. The acid react* 
slowly with phenylhydrazme in alcoholic solution at the ordinary tem- 
perature, giving rise to a phenylhydrazone, almost colourless needles 
m. p. 205 — 206°, which can be esterified by alcohol and hydrogen 
chloride to the previously mentioned phenylhydrazone of the ester. ' If 
phenylmethylpyrazoloneglyoxylic acid is heated with methyl or ethvl 
alcohol for an hour in a sealed tube at 160 — 180°, orange-yellow 
needles of l-phenyl-3-methyl-4-methylene-5-pyrazolone, 


NPh-CO 

N=CMe 


>c:ch„, 


separate (compare Pellizzari, A., 1889, 517), a small amount of n 
colourless substance, m. p. above 280°, which in alcoholic solution gives 
a violet precipitate with ferric chloride being present in the mother 
liquor. 

1 : 3-Diphenyl-5-pyrazolone condenses with ethyl oxalate under the 
same conditions as the above methylpyrazolone, giving the sodium or 
potassium derivatives of ethyl 1 : S-diphenyl-S-pyrazotoneA -glyoxylatt, 
which after acidifying is obtainable in yellowish-white, prismatic needles, 
m. p. 108 — 109°, The ester, which gives similar colour reactions to the 
analogous l-phenyl-3-methyl compound, is, however, not hydrolysed on 
boiling with .alcoholic potassium hydroxide ; it gives a deep green 
copper derivative, m. p. 245 — 246° (decomp.); the phenylhydrazoi' s as 
first obtained from reaction in chloroform or alcohol forms colourless 


needles, m. p. 208 — 209°, but on recrystallisation from alcohol passes 
into yellow, prismatic needles of an isomeride, m. p. 204—205°, which 
is directly produced in benzene solution. 

l-p-Tolyl-3-methylpyrazolone, prepared from p-tolylbydrazine and 
ethyl acetoacetate, undergoes condensation with ethyl oxalate under 
the previous conditions, yielding yellow needles of the pofnssum 
derivative of ethyl l-^-tolyl-^m ethyls -pyrazoloneA-glyo'xy/ ale ; t lin- 
es ter, which forms yellow needles, m. p. 87 — 88°, gives a deep red 
coloration with alcoholic ferric chloride, and a red changing to violet 
with common benzene and sulphuric acid. 
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rdyn^v^^-i-giyo^yii, aM for[08 coloiirlesa 
needies, ">■ P- 218 21 ^ • Treatment of the ester with the calculated 
fwnn.y of pheny hydrazine gives a mixture of almost colonrfZ 
, ppdlcs and yellow leaflets. The former, purified by recrvstallriation 
from alcohol, have m. p. 195—196°, whilst the latter, m. p 209_2 i7 
are obtained pure by crystallisation from warm chloroform • these 
two phtnylhydrazoneB are isomeric, the structures • ’ 

VPh'OO. ___ 


XPh’CO. 
X— CMe' 


>CH-C(:N-NHPh)-C0 2 Et and 


NPh-CO. 

X=;CMe^ >C ' C ^ NH ’ NIiPll )' C0 2 E< ' 


being suggested for the colourless and yellow forms respectively A 
similar explanation is proposed for the occurrence of the other isomeric 
ibenvlhydrazones described above. 

Toiyluiethylpyrazoloneglyoxylicacid with pheny! hydrazine in benzene 
solution first gives colourless needles, m. p 201 0 ()‘)° 0 f , . 

Sa ! t -,' V , biCh ] T S 8 ™° Iecu! ? of ™ter on recrystallisatlon 
from hot alcohol, producing the phenylhydracm, yellow leaflets 

“■ I’,, 2 ' • * # ,s ““ er,Sra W f 1 °'’T V , ed with thia Phenylbydrazone 

t y tolylmethylpyrazolonegJyoxyUte, 

Preparation of A’-Halogenalkyl 5 : 5-dialkvlbarbitnrir. AoiA 
* Jl “« < D ' R1P - 265726). ^^alogeual^hfl • 5*dUlkylbarWtui^! 
acids of general formula CRR,<J^*>CO (where R and R, aro 

Ilkyl, X halogenalkyl, and Y hydrogen or halogenalkyl groups) are 
obtained, when Y-alkyIen-5 : S dialkylharbituric acids are treated with 
die mimred halogen, or when dialkylmaloDyl haloids are combined 
With halogenated aikylcarbamides. mbmed 

-flyllxirbiturio mid forms colourless needles mn77°- 
n when reared (in coded acetic acid solution) with brogue gives 
5 ' 5 1 -fty-<hhrrmopropylbarbituric add , ’ g 

H-CO^ > ^’CH 2 , CHBr-CH 2 Br, 

rrl™eThvT dl : S ’ («»*•) ; th « compound can also be 

pi et area by heating frdibromopropylcarbatnide, 

, CH 2 BrCHBrCH { /NH*CO*'N T IT 
^ 5^'-‘/)twi n3,l S Chl0ride dU ' inS “ teeU t0 tweD ^ hour8 at 120° 

UP, if ^ X -rir°no r0p y barbituric acid, small, hard prisms, m. p. 
barb t ic add "“ ,Ur nwDD «' fro “ 5 iS-dibentyl-l-allyl- 


I’ti’eil from allylcarbamido A t " m. p. 68—69° (pie- 

with bromine ^it J phenyletbylmalonyl ester) is trealed 

b'irtiluric acid C^lToWR ^/‘^^hUPrdibromopwp^ 

64 . is obtained by brominatirnJV, colourless prisma, m. p. 

g . 5-diethyl-l : l-diallylbarbituric acid 
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or by brommating jr-diallylcarbamide and heating the tetrabrom r 
propylcarbamide with diethyl malonyl chloride at 120 — . l 3 qj 
uventy-five hours in a vacuum, F. M, G ° P 

Products of Decomposition of Indigo in the Vat. Herpf 
Ehrhardt (/. Soc. Dyers, 1913, 29, 321— 322).— The loss of 
which is often experienced when indigo vats are reduced, not by r,, * * 
solutions of sodium hyposulphite, but by metallic reducing a«entV •! 
traced to the formation of anthranilic acid. A vat containing oaj 
grams of pure 20% indigo-paste, 120 grams of lime slaked* 5 with 
600 c.c. of water, 200 c.c. of sodium hydrogen sulphite solution of 
57° Tw., and 30 grams of zinc was left for a few days. The sediment 
was then filtered and extracted with boiling water, whilst the solution 
was oxidised by a current of air and the precipitated indigo extracted 
with dilute hydrochloric acid. The combined solutions were then cooled 
roughly titrated with sodium nitrite, and treated with the requisite 
amount of /J-naphthol, when 2 grams of the azo-dye of anthranilic acid 
were obtained. J, Q \y 


Formation of Pyrazine Compounds from ' Quinoxaline 
Derivatives. K. A. Bottciier (Ber., 1913, 46, 3081—3087. (; 0ln ; 
pare Gabriel and Sonn, A., 1908, i, 60). — 2-Methylquinoxaline 
nTT JSHCMe 
o t.< N t ;ch . 

b. p, 245 — 247°, is formed by the condensation of o-phenylenediamine 
with oximinoacetone in aqueous acetic acid solution. It solidifies in a 
freezing mixture of ice and salt, and is rapidly discoloured on exposure 
to sunlight. The plalinichloride , unstable, yellow needles, darkens at 
130°, and is not melted at 250°, whilst the gold salt softens at i j‘2 
and has m. p. 135° (decomp.). The piwate blackens below 200° and 
has m. p. 215°. Oxidation with alkaline permanganate converts 
2-methylquinoxaline into 2-methyl pyrazine-5 : Q -dicar boxylic acid , 
CMe*N:C-C0 2 H 

ch-n:c-co 2 r’ 

which, after purification through the calcium, and barium ?alts, has 
m. p. 196°. The copper salt, C 7 H 4 0 4 N 2 Cu,H 2 Q, pale blue needles 
which decompose below the in. p., and the silver salt, (VH 4 0 4 X>Ag«. 
were analysed. 

2 : o-Dimethylquinoxaline (compare Gabriel and Sonn, he. cit.) 
crystallises with 2H 2 0. 2 : 3-Dimethylpyrazine-5 : 6 -dicarboxyl ic acid, 

after purification by means of the barium salt, has m. p. 190°, instead 
of 200° as previously recorded. When treated with methyl alcohol 
and hydrogen chloride, it yields an oily methyl, ester, which is also 
prepared by the action of methyl iodide on the silver salt. The 
diamide , needles, m. p. 227°, is obtained by the action of methyl 
alcoholic ammonia on the estor. ^ ^ - 


Indigoid Derivatives of Phenyltsooxazolone. Andre Meter 
(Bull. Soc. ckim ., 1913, [iv], 13, 992— 1000).— The author has 
prepared a number of indigoid derivatives from phenylisooxazolone or 
its substituted derivatives as follows. Phenyh'sooxazole-2-indo e, 
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I }jY heating iDdoxylic acid with dibroraophenylasooxazolone in 
in the presence of sodium acetate, crystallises from glacial 
still in red needles (compare Wahl, A., 1909, i, 261). In order 
aCC ^i«l v the effect of substitution on the colour and properties of this 
s -oifi live, the author has prepared the following derivatives by the 
' condensation of substituted isatin chlorides 

with phenyltsooxazolone, which gives sub- 
/\ /x stances with the general constitution 
Pii'f”" ^9^ * ! s ( aDEGX ®d formula). 

^ qQ 4 / Phenylisooxazole-b-hromo-’l-indoh crystal- 

* / lises from acetic acid in deep, reddish-brown 

q needles, its properties being closely allied to 

those of the non-halogenated indigoid dye. 
yhenylisooxazolt-fi • 1-(libromo-2-indole crystallises in red plates, its 
lour being brighter and its solubility in organic solvents much 
l etter than that of the two preceding compounds. 
pj ll!)V ii\iQo:>‘azole-2-nilroindole y scarlet-red needles, m. p. 220°, gives 
eosm-ml solution in concentrated sulphuric acid. 

3 Nnphthisatin chloride reacts similarly with phenylisooxazolone, 
( ,j r j nir j)ftt roj!i^oxazole-2 - fi-naphthindole, crystallising from ethylene 
bromide in brown needles. 

Oxvtlnonaphthen reacts with dibromophenylisooxazolone in acetic 
v .jj 'idution, yielding pkmylibooxazole-2-thionapktken, crystallising in 
litlot red needles, giving a greenish coloration with sulphuric acid 
uni i deep red precipitate from benzene solution with stannic 

chloride. 

PhenyKsooxazolone, unlike other heterocyclic 
IV C — C— CPh compounds, such as indoxyl and oxythio- 

v Q() CO’Ph naphthen, does not condeuse with cyclic ketones 
\ / to give any well-defined products, but with 

( [ benzil in alcoholic solution in the presence of 

piperidine the author has succeeded in pre- 
iisrit," plenaUsooxazoledibenzil (annexed [formula), yellow needles, 
in. n. 208b “ ’ W. G. 

3 : 6-Diaminoacridine. Relationships between Acridine 
Derivatives and Analogous Phenazine Compounds. Eugene 
OhaniiMolgjn and K. Smikous (Per., 1913, 46, 34-5 — 3434). — In 
view (if the similarity in the structure of 3 : 6-diaminoacridine 
1 Benda, A., 1912, i, 651) and 3 : 6-diaminophenazine, the authors 
have undertaken, a comparison of the behaviour of these two com- 
pound and their derivatives, the present paper dealing particularly 
with the salt-formation and diazotisation of the first-mentioned 
compound. The salts of 3 : 6-diaminoacridine with one equivalent of 
acid are quite stable, whilst those with two or three equivalents are 
readily hydrolysed by water. 

Addition of alkali to a concentrated solution of 3 : 6-diamino- 
10-metbylaoridiniurn chloride (trypaflavine of Ehrlich and Benda 
t.us 904) precipitates the orange-yellow (mine base , 

nh 2 .c 6 h 3 < n ™>c 6 h 3 :nh, 
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ethereal solutions of which, when shaken with water, yj e ] f j 


ammonium 


base, NH 2 *C 6 H 3 <^ MM x^^Hg’NIT, 


the 


'NMe(OHr u *"> i,,r «’ the [ »Wer 

converted by heating with water into the carbinol base, 


On diazotisation, 3 : 6-diaminoacridine yields a violet rnotiodia 
compound, which on account of its colour is considered to have 

p-quinonoid structure: NHIC B H 3 <^^>C 6 H S 'N 2 C1. 

The diazo -com pound combines with resorcinol, /3-naphthol ard 
R-salt to form reddish-brown to reddish-violot azo-dyes , and is ledu^ 
by alcohol to 3-aminoacridine, m. p. 170°, which is orange-yellow j (1 
colour, yields yellow aqueous solution having a green fluorescence 
and can be further diazotised and reduced to acridine. 

On treatment with potassium iodide, the monodiazo-compound yields 
3-iodo-Q aminoacridine, orange crystals, m. p. 230° (decomp.), 

Diazotisation with excess of sodium nitrite in concentrated 
sulphuric acid solution yields a bisdiazo-com pound, which, with 
potassium iodide, gives rise to 3 : 6 -di-iodoacridirte. This forms dark 
brown crystals of a metallic lustre, m. p. 270° (decomp.), and, when 
methylated by means of methyl sulphate in nitrobenzene solution 
and subsequently treated with potassium iodide, is converted into an 
orange-yellow, crystalline 3 : Q-di-iodo- 1 0-methylacridiniwm iodide. 

The dihydrochloride of 3 : 6-diaminoacridine, prepared by the 
addition of concentrated hydrochloric acid to an alcoholic solution of 
the monobydrochloridej crystallises in orange-yellow needles. 

The trihydrobromide, obtained from the free base and alcoholic 
hydrogen bromide, forms orange crystals. The monohydrochloride of 
3 : 6-diacetylaminoacridine forms slender, yellow crystals. 

3 : S-Diamino-lO-methylacridiniwn dihydrochloride , prepared by the 
action of methyl sulphate on 3 : 6-diacetylaminoacridine in nitrobenzene 
solution, and subsequent hydrolysis of the resulting brownish-yellow 
methosulpkate by means of hydrochloric acid, forms dark brownish-red 
crystals of a metallic lustre, and when warmed readily loses hydrogen 
chloride with the formation of the monohydrochloride. 

3 : 6-Diamino-\0-melhylacridinium bromide forms Bordeaux-red 
leaflets of a metallic lustre, the iodide, orange needles, and the nitrate, 
reddish-brown needles. * 

The diazotisation of safraniDe has also been studied. According to 
Kehrmann, Havas, and Giandmougin (this vol., i, 1241), the grwn 
safranine salts formed by the combination of one molecule of the ba=e 
with three equivalents of acid, consist of a mixture of the yellow 
o-quinonoid salt I and the blue ynquinonoid salt II : 

(I.) NH^’CgHg^^pk^^CgHg’NHgX 

(ii.) nh 3 x-c 6 h 3 <~^>c # h s :sii > hx. 

Of these two salts only the o-quinonoid form should be capable of 
complete diazotisation. 
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Tl . fjcW has been confirmed by the behaviour of phenosafrauiue, 
■ll'on treatment with solid sodium nitrite in concentrated sulphuric 
* ; ' is partly converted into a bisdiazo-compound. If the 

j . j ie pt> J the p-quinonoid salt II is slowly transformed into the 
e0iU ' 1C "ioiil form and then undergoes complete diazotisation. 

" n'.T'etion of the resulting solution by means of alcohol yields the 
itcylplienazouium of Kehrmann (A.., 1897, i, 107). F. B. 

The Degradation of Allantoin to Hydroxonic Acid, and 
New Synthesis of Allantoin. Heinrich Biltz and Erhard 
a t <LE# ^Ssr.. 1913, 46. 3410 — 3425). — Allantoin, prepared from uric 
' j tv oxidation with alkaline potassium permanganate solution, was 
further oxidised to potassium allantoxanate ; by treating this in aqueous 
‘ t i on with slightly less than the calculated amount of .V-sulphuric 
f ° J more than 90% of the theoretical quantity of allantoxaidin (from 
de '(imposition of the unisolable allantoxanic acid, 

K£>-co 2 H), 

obtainable (compare Ponomarev, A., 1879, 226, 228, 461); 
NH’CiNH. 

the allantoxaidin, c0< C NH •CO , was obtained in short prisms con- 
tainin'* 1H,0, and of m. p. 282° (decomp.) ; its aqueous solution on 
heating yields biuret and formic acid, and a similar decomposition 
ensues on heating the substance with acetic anhydride, the product 
bein ^Jonnylacetylbiurel, probably CHO’NH'CO’NH’OO'NH Ac, leaflets, 
m. p. 184 — lbi>°. 

The reduction of potassium allantoxanate by sodium amalgam and 
witter (compare Ponomarev, loc. cit.) gave rise to the product described 
be Ponomarev as hydroxonic acid, C 8 H 10 O 7 N fit but when this was 
purified by means of the ester, it was found to be of the composition 
(’ U.0 4 N 3 , that is, dihydroaUantoncinic acid, 

[pol^sium salt, rectangular prisms, rapid decomp, near 333° ; ammonium 
mlt, colourless needles, unfused even at 340; silver salt with 1H 2 0 ; 
vitihul ester, leaflets, m. p. 275° (decomp.) ; ethyl ester, rectangular 
tables, m. p. 277° (decomp.). 

The above results indicate that allantoin is the amide of dihydro- 
all mtoxanic acid, but it was not found possible to convert the esters of 
the latter substance into allantoin, nor was it possible to obtain 
allantoxaoic acid directly from allantoin, but the existence of the 
rel&uonship could be demonstrated in the following manner. 

W hen hydroxonic acid is boiled with acetic anhydride for eight 
tours, it undergoes loss of carbon dioxide with formation of 1 : 3 : 6-iri- 


ecelyl-d-aminohydantoin, tablets from acetone 

or prisms from benzene, m. p. 184 — 185°; this substance when boiled 
Jim alcohol gives leaflets, m. p. 240—241°, of 1 : §-diacetyl-h-amino- 
iftfoiH, which on evaporation with concentrated hydrochloric acid is 
; tveited into omminohydantoin hydrochloride , m. p. 218 — 222° 
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(decomp.) j the free base, of which the platinichloride was aU 
pared, could not be isolated \ the action of silver oxide on the H f * 
chloride produced insoluble 3sUver-5-aminohydanloin. Ah<J • 
itself was obtainable from the hydrochloride of the aminohydi^jr*^ 0115 
treatment with potassium cyanate in aqueous solution. jy 


Ring Formation between the Nitro- and Amino-o ro 
with Production of Triazines. Fritz Arndt (Ber., 19J3 ^ 
3522 — 3530). — The preparation and properties of a number of t, il ■ 
are described which are obtained from o-nitrophenylguanidine undo 1 ■ ** 
phenyl carbamide by loss of water under the influence of sodiu ^ 
potassium hydroxide. Since neither sodium carbonate, ammonia ^ 
acids bring about this change, it seems probable that ring formation ^ 
preceded by formation of the alkali salt of the xp- nitro-form. Tm- % 
the more likely, since the originally orange-yellow solution becon ■ 
red when warmed with alkali, and then yields a yellow preeipita? 
After ring formation, the reverse change immediately occur- since 
the product obtained does nob possess the properties of an o-quino oe 
If Angelas formula for the azoxy-group (this vol., i, 658) is adopted 
the compounds obtained by the author may be regarded as coniaiuii» 
this group in the triazine ring, and it therefore seems to be produced 
with remarkable ease by loss of water from an amino- and nitro- oroun 
when ring formation can simultaneously occur. 

o-Nitropfwnylguanidine nitrate, pale yellow prisms, m. y, nj/). ,, 
obtained by the addition of 2A-nitric acid to the product of the 
action of concentrated hydrochloric acid on a mixture of o-nitroaiiilioe 
and cyanauiide. Should the latter contain dicyauamide, the white 
amorphous nitrate of a condensation product of cyanauiide mi 
dicyanamide is also formed. o-Nitrophenylguanidine, 

no ? ‘C 6 h 4 -nh-o(:nh)-nh s , 

separates as a viscous oil when the finely powdered nitrate is treated 
with cold 2A r -sodium hydroxide. It separates from its aqueou.- solution 
in orange-yellow needles which contain 1H, 2 0, m. p. 53°. 

Aminophenotriazoxine [3»am£no-l :2 •A-benzotriazine \-oxule\ (annexed 

formula), shining leaflets, 111. p. 

NIO NX) 269°, is obtained in nhixut 


/\/\> 


\/\^' c ' NHa 

N 


quantitative yield by tie 
action of boiling sodium 
hydroxide solution on o-nitro- 
phenylguanidine or on the 
crude reaction mixture obtained 


from o-nitroaniline, cyanamide and hydrochloric acid. The hydro- 
chloride, sulphate, and nitrate were examined. The silver salt, C-Hj0\.lg, 
was analysed. 

Sodium nitrite and hydrochloric acid convert 3-amino- 1 : 2 : 4- beuzo- 
triazine oxide directly into 3-hydroxy-l: ‘2 A-benzotriazine \-oxi>h, yeilow 
leaflets, m. p. 219° (decomp.). 

Ammobenzofcriazine oxide is readily reduced by tin and hydrochloric 
acid \ when 2A r -nitric acid is added to the reaction product, S-amino- 
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b'll 

' \;SH 

C'N'Ho 

\/ 

> 


diltydro-1 ;Z:i-benzotriazine nitrate, m. p. 195 — 197° 
(decomp.), is obtained. When an aqueous solution 
of this salt is treated with sodium carbonate, the 
free base (annexed formula) separates in white 
leaflets which rapidly become oxidised with forma- 
tion of 3-amino-l :2:i-benzotriazine, yellow needles, 
m. p. 207°. The latter substance is best obtained 
action of potassium ferrieyanide and sodium hydroxide on a 
l a of dibydroaminophentriazine nitrate, 
tv'tlie preparation of o-nitrophenylcyanamide, NO^OjH^NH'CN, 

' ium'6 mixture of o-nitroaniliue bydrochloride and lead tliio- 
SU '' . U allowed to remain at the ordinary temperature until a 
t '.' an .‘ 1 | 0(l5 uo t m elt when placed in boiling water ; the mixture is 
l^t'heated for six to seven hours on the water-bath, and subsequently 
, u , with 2iV-sodium hydroxide; after removal of lead sulphide, 
d "'elution is cooled, filtered from unchanged o-nitroaniline, and 
utio’wly acidified with hydrochloric acid, when o-nitrophenyl- 
wHMtuhie. pale yellow needles, m. p. 152°, separates in poor yield. 
l .; ■ dilute hydrochloric acid transforms it into o-uitrophenyl- 
ubiuiih 1 , yellow needles, in. p. 183—184° (Schwartz (A., 1897, i, 
pH] , , ins' 181°), which is converted by boiling potassium hydroxide 
iu ‘0 hvdroxybenzotriazine oxide, identical with the product obtained 
(r in nminobenzotriazine oxide. 

Attempts to prepare o-nitrophenylthiocarbamide were unsuccessful. 


A Mode of Decomposition of Halogenated Alkyl Deriv- 
atives of Hexamethylenetetramine. Marcec Sosimelet (Compt. 
V)|1 ; i til;!, 157, 852 — 854. Compare Hock, A., 1903, i, 465).— 
iMivatives of hexamethylenetetramine of the type C«H, 2 N 4 RX, 
■.vliL-re 11 is an alkyl group and X one of the halogens, are decomposed 
!,v hulling with water. This is particularly true of the derivative 
i,i, mint'd from benzyl chloride, tiro products of the decomposition being 
Uthjde (70—80% yield) and a mixture of bases of which the 
following were characterised : ammonia, methylamine, dimethyiamiue, 
triinetliylnmine, and benzylamina Beuzaldebyde is similarly obtained 
in boiling benzyl chloride and hexamethylenetetramine together in 
Li'jitaiius alcoholic solution. 

The three xylyl bromides combine directly with hexamethylene- 
tetramine in chloroform solution to give the additive compounds , 
(’ b H ]; ,N 4 Hr • CH C 6 tf 4 Me, having meltiDg points respectively, 
ortho. 198°; meta, 215°; para, 216°. Each of these are similarly 
decomposed by boiling with water, giving the corresponding 
tylualdehydcs. 

The course of this decomposition reaction is not yet clear, but the 
“relatively abundant production of methylamine points to the possible 
primary production of benzylmethyleneamine, which undergoes 
isomerisation, to benzylidenemethylamine : 

CH 2 Ph-N:CH 2 — > CHPhINMe. 


W. G. 
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Anilinoquinones and their Azine Derivatives. Fki ed 
Kehrhann and Marcelibn Cordone ( Ber 1913, 46, 3009— 3()l4 ^ 
The authors have convinced themselves of the correctness of 
statter’s view as to the holoquinonoid nature of both modifications [ 
o-benzoquinone, but believe that these merely represent diroor^ 
forms oi the Bame substance. o-Benzoquinone is said to present ^ 
example of dicbroism, on account of which the different cry^*])^ 
forms appear to be of different colours , the less stable form is 
to be not colourless but green. Both forms of the substance are 
therefore, of diketonic structure. 

If catechol is oxidised in the presence of aniline by silver acetate j D 
solution in cold acetic acid, a brown mixture of 4 : 5-dianiliuo-Q.fa^ 
quinone (annexed formula), brownish-red needle 
NHPh m. p. 193°, with a little of the trianili no -coin pound 

K TTPh/ - Vo ae P arates i the former is o» 3il y extracted by sodmm 
JNHrh. y,\J hydroxide, in which it is soluble. » 

~q When equimolecular quantities of the above 

dianilinobenzoquinone and o - pheuylenediawine 
hydrochloride are heated together in concentrated solution in alcohol, 
condensation occurs to 2 : 3-dianilinoph6nctzin6 t 

C 6 H 2 (NHPh) 2 <£>C 6 H,, 

orange-yellow, apparently rhombohodral crystals, m. p. 21S— 2i^. 
which separate from alcohol with one C^H^O ; the hydrochloride, which 
is the primary product, forms long, deep red needles. 

A similar condensation could be effected between the dknilino- 
o-benzoquinone and phenyl-o-phenylenediamine hydrochloride, the 
product being 2 : 3 -dianilino-lO-phenylphenazonium chloride, 

C 6 H 2 (NI I Pb) 2 ^^ phCK > ^^ 4 ’ 

violet tablets, m. p. 235—237° (compare Pischer and Hepp, A., lift, 
i, 50). 

Under similar conditions to the above, 3-amlino4-hydroxy-o-benzo- 
quinone (Ziocke, A., 1885, 787) condenses with o-phenylenediaraine 
hydrochloride ; producing long, deep red needles of the hydrochloride of 
2-anilino-Z-kydroxyphcnazine ; the free base forms brownish-red needle, 
decomp, above 200°. Condensation with phenyl-o-diphenylenediamioe 
gave rise to two products which are probably 3-anilino-2-hydroxy-!0- 
phenyl phenazonium chloride and 2-anilinoa/>osafranone, 

c e H.<S)WHPh)a 

The constitution of the above dianilino-o-benzoquinone is demon- 
strated by hydrolysis with dilute solutions of alkali, which fP ves 
to the s-dihydroxyquinone of Nietzki and Schmidt (A., 1888, lit )• 
Of the three possible isomerides having the composition of a dianilino 
quinone, two are already known, so that to this third isomeride is o 
be ascribed the remaining structure, 4 : 5 -dianilino-o-benzoquinone. 

D. r- 
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purines. 


XII. Carl 0. Johns and Emil J. Baumann (,/. Biol. 


jll 3 15, 515 — 521. Conpare this vol, i, 774, 1000). — 
.thyl»mino-2-hydroxy-4-methyIpyrimidine reacts smoothly 
r,a"OUts commonly used for the preparation of purines. 


I'flftlb' 

j irni no-6 e 

1,1111 '^ )iiU ^,6 formyl derivative is heated, 2-oxy-6-mathyl-9-clhyl- 
ri,u "’ V:cMe-c— N 


n >GH, is formed. This crystallises in a net 
co-NH'C’NEr 

, 0 f silky needles, which begin to melt at 256°, m. p. 275° 

the corresponding acetyl derivative yields 2 oxy- 
■ <' JiM’ti'yl- %-tlhylpurine, which also forms a network of silky 
6 HlV/ OT . p, 265° (decomp.) to a dark oil. 

*’ l io-i)-oitthyl- i jtlkylpuri'r\A is formed when the diamino- 
”” liiiine is heated with thiocarhamide ; it crystallises in colourless 
P- r decomp. 295 — 300°. When the components are mixed in 
f ’ ' r a thiocarhamide additive product of the pyrimidine is 

obtained this has in. p. 204—206° (decomp.), and gives the 
ihiopurino when heated. . . . 

The tbiopurine reacts with monochloroacetic acid, forming 2-oxy- 
i 1 . m dlojl-Uthyl)>nnnf,-i-thiolacetiis acid, 

£^H.&E N t> CS - CH ^ 0 ^ 


This separates as a bulky mass of needles, which darken at 270°. It 
is Stable in hot water, but boiling with concentrated hydrochloric 
srii] hydrolyses it to 2 : 8-dioxy-6-methyl-9-ethylpurine. 

The' action of thiophosphoryl chloride on 4 : 5-diamino-6-hydroxy-2- 
met h vl th i ol pyrimidine converts it into 6-oxy S tliio-2-mMyltKiolpurine, 

XII o0 C This separates in small globules, which 

sMe'C — X C'NH 

bi«iu to decompose at 275°, and give the murexide test. E. F. A. 


Purines. XIII. 2 : 8-Dioxy-l : 6-dimethyl-I : 2 : 8 : 9 tetra- 
hydropurine and 5-Nitro-3 : 4-dimethyl 1 : 2 : 3 : 6-tetrahydro- 
pyrimid-2 : 6 dione (a-Nitrodimethyluracil). Carl O. Johns and 
Ksil J. Baumann (/. Biol. C/iem., 1913, 16, 135 — 142). — Methyl 
sal ph rte and an aqueous solution of the sodium salt of 5-nitro-6 -amino- 
i-ruCftliy 1-2 : 3-dihydro-2-pyrimidone react at the ordinary temperature 
lu furm, in 80% yield, 5-nitro-6-amino-3 : \-dimethyl-2 : 3 -dihydro-2- 

I’lirimidom, C0<^^™s]>C-NO 2 , decomp. 170-195°, prisms con- 

taiuing JHjO The position of the new methyl group is established 
as follows. By heating with 25% sulphuric acid at 160°, the substance 
is converted into 5-nitro 3 : 4- dimethyl -1 : 2 : 3 : Q-ietrahyd ropyrimid- 2 : 6- 

dim, m - P- 191°, slender prisms (the only 

other possible 5-nitrodimethyl-l : 2 : 3 : 6-tetrahydropyrimid-2 : 6-dione 
is Lehmann's 5-nitro-l : 4-dimethyl*l : 2 : 3 : 6-tetrahydropyrimid-2 : 6- 
dione, m. p. 149°), which is oxidised by nitric acid, D 1*5, and concen- 
trated sulphuric acid on the water-bath to 5-mtro-3-metbyl-l :2:3:6- 
tetrahydropyriin.id-2 : 6-dione-4 -carboxylic acid, which cannot be 
y 0L. Civ, i. 5 a 
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isolated, since it loses carbon dioxide and changes to Behrend’s o. n ; t|(j _ 
3-methylT : 2 : 3 : 6-tetrahydropyrimid-2 : 6-dione, m. p. 255 a . 

The reduction of 5-nitro-6-amino-3 : 4-dimethyl- 2 : 3-dihydro-2-pvT; 
midone by aqueous ammonia and ferrous sulphate produces 5 : 
amino-3 : l-dimethyl-2 : 3-dihydro-2-pyrimidone, C 6 H 10 ON 4 , d tculI ,' 
about 230°, colourless plates, in 40% yield ; the latter and an C (J; 
weight of carbamide at 170—180° produce 2 : Hdioxyt : 

NMe-CHelC-NH — , , J 

1:2:8: 9-tetrahydropurine, ^ j;— -(j.jqjj^ >LU,decom P-'- ( ’ , )~25o-, 

prisms containing H 2 0 ; by evaporating the latter with nitric aeidanl 
treating the yellow residue with an alkali, a rose coloration is 
developed. C, 3. 


N=C— C=N 


HN N 

\s 

N 


N NH 

V 

N 


Bistetrazole and Isomeric Derivatives of Tetrazole. ]•; 
Oliyehi-Manpala and T. Passalacqua (Gazzelta, 1913, 43, 
465—474. Compare A., 1912, i, 144).— When cyanotetrazole (/«’ 
ei(.) is further acted on with azoimide, or when cyanogen is passed into 
an aqueous solution of 'azoimide as in the experiment formerly 
described, but using a more concentrated solution, bistetrazole and the 
amide of tetrazolecarboxylic acid are produced in addition to cyano- 
tetrazole, which still forms the chief product of the reaction. Saponi- 
fication of the cyanotetrazole yields (by way of the unstable carboxylic 
acid) tetrazole, and this is the best way of preparing this substance. 
The preparation is conveniently carried out by heating the sodium silt 
described below with hydrochloric acid, evaporating to dryness, aid 
extracting the tetrazole with warm acetous. 
Bistetrazole (annexed formula) forms prismatic 
crystals, m. p. 254 — 255° (decomp.). Diet tra- 
zole and especially its silver salt are explosive. 
The substance has about the calculated molecular 
weight in freezing water. The barium sab, 
C 2 N 8 Ba,3H„0, was prepared. Bistetrazole is 
decomposed by warm’ concentrated sulphuric acid according to 
equation: C 2 H 2 N 8 + 2H 2 0 + U 2 = 3N 2 + 2C0 2 + 2NH 3 , so that the 
sulphuric acid acts as an oxidiser. 

The above-mentioned lelrazole-5-carboxylamide, C 2 H 3 ON 5 , has m. p. 
234° (decomp.). Sodium 2-soiiotelrazole-h-carboxylale , C 2 0jVm., 
is obtained by saponification of the amide or of the cyat.otctiazole. 
The barium salt has the composition C 2 N 4 0 2 Ba,3JH 2 0. 

5 -Cyano-2-methylMrazole, C 5 H,N 2 , b. p. 100-1 027 16 mm., 
obtained by boiling the silver salt of 5-cyanotetrazole with an ethereal 
solution of methyl iodido. When it is saponified with alcoholic sodium 
hydroxide, the sodium salt of the corresponding acid, C s UjU,-y * 
produced, and from this the free 2 -rmthyltetrazole^u-hxyht au, 

C.IT 4 0 2 N 4 (prisms, m. p. 204— 205°, losing OO,), can be pep, ' 
When this acid is heated at its m, p., 2 -metkyltelrazole, L 2 *V ,, 

145 — 147°/759 mm., is obtained. 

When the silver salt of tetrazole and ethyl iodide are ^ 
benzene solution for some hours, 2-ethyltetrazole and or 

are produced. 2 -JUtkyltelrazole, il 8 H 6 N 4 , has b. p. i 1 / 
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*0 ,.*■ ordinary pressure. l-Ethyltstrazole, C»H (5 N 4 , has b. p. 

TTvdrolyfcic Constants of Some Derivatives of Tetra- 
p; 0 liver 1 - M and a la ( Gazzetta , 1913, 43, ii, 487 — 493. 
liuir abstract). — Measurements of the catalysis of methyl 


zole. 


ar8 preceding 

m Jive the following values for the constants of hydrolysis : 
ai-etate e jo q.qo026 ; 1-methyltetrazole, 0‘000047 ; 2-ethyl- 
”' !U<?t iy 0-OU049; 1-ethyltetrazole, 0 00014. K. V. S. 


razoie, 


Action 


of Nitrogen Peroxide on Aliphatic Diazo-compounds 
7 n Tetrazens. Heinrich Wxeland and Curi Reisenegger 
ftD °/ 1 1913, 401, 244 — 251). — Ethyl diazoacetate and nitrogeD 
' iv ds * react in cold benzeD© to form ethyl dinitroacetate and 
ethyl fuvoxan dicar boxy late being obtained as a by-product. 
l ; 1!n ! r i’ At ordinary temperature, nitrogen peroxide and diazo- 
‘ m ? ^nzoin yield uxa-dinitrotoluene, probably by the decomposition of 
Stull Y formed benzoyl derivative. 

> T itro< f en peroxide and diphenyleneazomethylene (Staudinger and 
u*rt'p» C \ 1911, h 751) react in cold benzene in the absence of 

Mipiei, - •> £ 

moisture to form nitrogen and 9 : S-dinitroJIuorene, ( l, c H < >C(N0 2 ) 2 , 
y, p 12i>° (decomp.), colourless needle?, which yields fluoienone 

above it? m. p. . 

Nitrogen peroxide and tetraphenyltetrazen in cold benzene yield a 
dtep gnen solution of an additive compound, which decomposes at 
tie ordinary temperature with the formation of yjf -dinitrotetrapkenyl- 
Ulrnv.n, NO,-C 0 II 4 *NPh*N:N«NPh-C 6 H 4 -NO 2 , decomp. 160°, orange- 
fellow crystals. 

’ The substance is proved to be a tetrazen by the liberation of 
idtrogeu and the production of an intensely blue solution by treat- 
ment with concentrated sulphuric acid ; the positions of the nitro- 
gioups are proved by reduction, whereby ammonia and p-amino- 
dipliHjjlaiuine (2 rnols.) are produced. In a similar reaction, 
LUiogtii peroxide and diphcnyldietbyltetrazen yield di-'p-nitropfanyl- 
didhjlHrazen, C lfi H 18 0 4 N 6 , orange-red needles, which is converted 
into p-phfciiylene-ethyldiamme by reduction. C. S. 


The Real Nature of the So-called Artificial Globulin. 
Hi kkkt W. Bywatehs and P. G. C. Tasker (J. Physiol., 1913, 47, 
1-Ul— 15b) — Several observers have stated that on keeping, the 
ffcium albumin in blood and urine is converted into globulin. The 
artificial product when analysed is found not to be identical with the 
tatural globulin, but it is really alkaline meta-protein. W. D. H. 

Colloidal Properties of Haemoglobin. Modifications of the 
\ iscotrity and Surface Tension of Suspensions of Metheemo- 
globin by the Action of Hydrochloric Acid or Sodium 
[Hydroxide. II. Filippo Bottazzi ( Atti B. Accad. Lincei, 1913, 
1 Y . 22, ii, 263 — 270). — The viscos-ity and surface tension of aqueous 
P^ptUfions of mtth&moglobin (compare this vol., i, 1249), previously 

5 a 2 
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purified by dialysis for four months or longer, differ little from t j, 
of distilled water. When the metbsemoglobin is brought into solm,^ 
by means of hydrochloric acid or sodium hydroxide, increased ris coslt ' 
and diminished surface tension are shown by the liquid, which is s ' 
first a suspension solution and finally yields a perfect solution. (^, 
tinued addition of acid or alkali does not lower the surface tension 
beyond a certain value, which seems to be independent of the cone*,, 
tration of the dissolved inethiemoglobm so long as this ]i 6 , 
certain limits ; neutralisation of the acid (alkali) with an e „a,| 
volume of alkali (acid) causes precipitation of the methsemoglobin Ini 
increase of the surface tension. 

The increased velocity caused by hydrochloric acid diminishes 
considerably when excess of acid is added, and tends to return to itj 
original value, although no precipitation occurs. This seems to be 
due to the influence of the acid in lowering the dissociation of the 
methtemoglobin chloride, and hence the concentration of the moth*®), 
globin ions, on which the increased viscosity depends. 

Addition of sodium chloride to solution of sodium methtemoglobinrig 
produces a further small, constant diminution in the surface tension, 
although the salt has no appreciable effect on a solution of puie 
inethamioglobin (compare Bottazti and d’Agostino, this vol., li, 115), 

T. H, P. 


Action of Quinones on Wool and Other Protein 
Substances. Louis Meunieh { Zeitsch . angew. Client., 1913, 26, 
6 16). —The results described by Scharvin (this vol., i, 661) h«e 
already been published by Meunier and incorporated in certain 
patents (compare A., 1908, i, 586, and D.K.-P. 240512). J. C, \\. 


Products of Hydrolysis of Thynnine and Percine. Aibkicbi 
Kossel and F. Edlbacuer (Zeitsch. physiol. Client., 1913, 88, 

lg6 189). Thynnine yields an aminovaleric acid, proline, mi 

tyrosine on hydrolysis. The same acids were obtained from percine. 
Acids of the C 4 -series play the chief part in the constitution ot tilt 
protamines, C # -acids being only occasionally present. The latter play 
the more important part in the higher proteins. L. r. A, 


The Stability of Invertase. Caul Neubeku (Biochem. Utd, 
1913 56 495— 497).— The invertase was found to be still mud 
in an expressed yeast juice which had been allowed to autolyse for 
470 days. 


Amylases. VI. A Comparison of Amyloclaetic 
Saccharogenic Powers. Henky C. Shebman and M. ■ . f 

(J. Ante,, Che,,,. Soc., 1913, 35, 1 784-1 790).-In the 
the action of amylase on starch, the amount of reducing sag P 
duced is not always proportional to the amount o s an 1 


1] The^authors find that with specimens of pancreatic amylase^' 
amount of starch apparently digested (amyloclantm pc ' ) wblU 
twice the amouut of maltose produced (sacchaioge P 
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]t amylase the ratio of maltose formed to starch apparently 
nl j ^ lulK *h higher ; indeed, with some specimens of the latter, 
' te * mnt of maltose exceeds the quantity of starch apparently 
, The application of the starch-iodine coloration is therefore 
ih£ e not wW adapted for the measurement of the starch-digesting 


dig*?: 

the &&<■' 


rer of malt amylase. 


D. F. T. 


noff. 

vlaaes VII. The Forma of Nitrogen in Amylase 
* smons from the Pancreas and from Malt, as Shown 
Van Slyke Method. Henry C. Sherman and A. O. 
by eh (J- .'l>««r. Chew.. S-K., 1913, 35, 1790 -1794).— Analysis 

' kT [veii made of various specimens of pancreatic and malt amylase by 
l‘, lS „ jiyiie method, ai.d the results as to the nature and relative 
1-1 ' ( ' u [ t ( ie hydrolytic products indicate that the amylase pre- 
■ us6 y| were essentially protein substances. All the eight 
i 8rii 0 f nitrogen recognisable by the Van Slyke method were present, 

n^.rnnoi lions being within the range of variation shown by typical 

ItiO f ,ru | ,v T\ 1? T 

protein substances. ■ u * -*-• 


The Partial Purification of the Esterase from Pig’s Liver. 
Gkorge Peirce (/. Biol. Chum., 1913, 16, 1—3).— Pig’s liver was 
ground up, strained, and water added, incubated at 37° for one day, 
Ltl after remaining several weeks at room temperature, was filtered. 
This crude enzyme solution was dialysed and filtered ; dialysis removed 
about 90°o ^ the solids, and the solution lost about 20% of its activity. 
Vmuioniiim s-ulphate was then added nearly to half saturation and the 
liquid filtered. The precipitate was inactive. The filtrate was then 
{ul I v saturated with the same salt, and filtered ; the filtrate was inactive. 
The pied pitate was then dissolved in water and dialysed until free 
from sulphate. This represents the most highly purified solution 
obtained; it was very active; no attempt was made to obtain a solid 
from it. W- D. H. 


The Compound Formed between Esterase and Sodium 
Fluoride. George Peirce («/. Biol. Churn ., 1913, 16, 5—18). — The 
compound formed between esterase (from pig’s liver) and sodium 
fluoride has little if any action on ethyl butyrate. The formation of 
this compound is reversible. When the concentration of the fluoride 
is varied from 0 009 to 0'27 mg. per litre, the inhibition increases 
from 20 to 88%. The inhibiting effect hardly varies at all with the 
concentration of the enzyme. The conclusion is drawn that one mole- 
cule of the inactive compound contains 1 molecule of enzyme and 
1 molecule of sodium fluoride. W. D. H. 

The Stability of Carboxylase. Carl Neuberq ( Biockem . Zeitsch ., 
1913, 56, 497 — 498). — In a maceration juice prepared from an old 
3iii*d yeast obtained by Lebedev’s method, the carboxylase was found 
10 be awive when the zymase was do longer existent. The former 
ferment appears, therefore, to be the more stable. S. B. S. 

Mercury Naphthalene Derivatives. Johannes Gadamrr [with 
LBhikger and Werner Schulemann] {Zeitsch. angew. Chem ., 1913, 
.<>./ 631). — A lecture delivered before the Verein deut. Chemiker 
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at Breslau, Some mercury compounds of substituted naphlhal Ent , 
are discussed, and it is shown how their unusual behaviour 
inconstant composition may be explained by considering the residue! 

affinities of the atoms and groups involved. 

When the sodium salt of 8-amino-l-naphthol-3 : J-disulphooic ^ 
(IT-acid) is digested with mercuric acetate, a bright red mereuriay 
substance is obtained. From its method of formation and its colour 
it might be expected that the mercury is attached to a carbon at*,' 
but the fact that ammonium sulphide causes precipitation of raercwi, 
sulphide suggests that the meta! is linked with nitrogen, 
colour waR destroyed by the addition of alkali or sodium chloride, hut 
was reproduced on acidifying with a mineral acid. Tho wu-vitj 
mercury-content of the product suggested that not a chemical, but rather 
an adsorption, compound was present, but the fact that suit or strong 
acetic acid decolorised solutions of the substance is not in harmony with 

this view. ... 

The influence of various substituents in the naphthalene nucleus 
was studied, and the following conclusions are drawn; the presence o! 
-Oil or -Nil, in the 0-position hinders the fixation of mercury, only 
one atom of which enters the ortho-position ; the presence of -OH w 
-NH, in tho a-position permits of the entry of two mercury atoms in 
the ortho- and para-positions, giving compounds which are stable 
towards ammonium sulphide, but tend to form unstable, coloured 
quinonoid compounds in the presence of reagents which reduce the 
acidity of their solutions ; when attempts are made to introduce more 
mercury into naphthol derivatives, alkali is found to remove the excess 
of mercury as the hydrosol of the hydroxide, but the liaphthylaainte 
cau loosely fix more mercury, giving substances which are turned deep 
red by alkalis and decomposed by ammonium sulphide ; sulplionie acid 
groups tender the mercury compounds more unstable, 

Tn JT-acid, the various effects indicated above are cumiihtitt. 
Theso effects are discussed on theoretical grounds, and it is upland 
why these naphthalene derivatives can form compounds with indefinite 
quantities of mercury, in which there is no distinction between tiw 
chemical combination and adsorption. ■ I • 


Physiological Chemistry 


Water in Expired Air. William Osborne (Free, ■*’ 

1913, xii ; J. Plr^ol., 47).— Galeotti states that ex ^ ^ 
not fully saturated with aqueous vapour, but only al ;§ 

quarters saturated. Loewy and Gerharts point out tM t ^ 
incorrect, for the temperature of expired an » ^ tlie 

between 32-5° and 33-5°. The present expermie'ite ie 

latter view, and the correct theoretical figures were obtau 
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(OTperatnre is assumed to be 33'9°. The ex™™,, t 

men ill whom loss of water by the shin L,® were mario 
4ber suit Such experiments L Zh safoiiT^f * 3 
: w , em s fever may arise if the external air is too warn.’ ** ‘ 

w. i>. h. 

Acidosis. Krnest L. Kennawav, Marcus S p EJfn „„ , , ., 
jU'craos (Pne. physiol. See., 1913 x — xi • / .*”> »nd Bdwabd 
healthy mm the value cf the alveolar' carbon dioxide^’ 47) '~ In 
fall below the normal (40 mm.) if carbohydrate food "Jj 7 

in diabetes it may be normal; the determining f 4 . Is y^bheldj 
of acidosis. It falls suddenly one or two days hrf”* f, tbe extei,t 
fatal coma; a value of 25 is grave; onZ of 20 mein ' r w ° nset of 
imminent. Estimation of the acetone substance V*m "“l 18 
good guide, and suggestions are put forward to exDlain 4 4 

in the ratio between these substances. Their eauifih ■ var,atlon3 

an 

sssr of acetone from th » «** 

W. D. H. 

The Carbon Dioxide and Oxygen Content 
Clamping the Abdominal Aorta and InLin^N^ 00 * 3 
Below the Diaphragm. John R. Menus r,„ rZ Cava 
B K »amer (/ Bid. fW, 191.1, 18 79—1011 V? R ? 8tSU!iH> 
ire consistent with the mechanical explanation tf {ST 
respiratory quotient after clamping the vessels When te 4lt 5 ed 
rere. the carbon dioxide of the' blood fell - wl quot . lent 

st.uion.iry. the carbon dioxide did not el ’ lb rema,n ed 

-nrhon dioxide rose. Clamping off the T 1 wh “ «>• 

'■reans therefore does not alter Ue character of the 

W. D. H. 

Tne Dissociation of Carbon Dioxide f,™ n 
h'UAXxE Christiansen, Claude G Donor .« nr Human B| ood. 

See., 1913, ii ; Ph , u 4 7) 'Zh J ° H! ' ®' H * t0A "* 
.'nefly reievred to show that the effort Jt T experiments here 
dioxide-carrying power of the Mm! ' ^ ox y? ea on the carbon 

•be well-known effect of cart™ din m ° re im P ortant tba » 
i'mrtiriRs. 0t Carbon d,M 'de on its oxygen-carrying 

W. D. H. 

*WSa.* f ^PTE! -*=-»<• “• «toi. 

tV.huh. Her., 1913, 13 281—3001’ * T( ‘ °7 _ ' 06 : from ZtiUch - 
'its various constituents of blond t ' J "® ftbsor P tlon capacity of 
Rerkleben and Lockemann’. method A n® W3S «*>»« by 
llere shaken for the same nerin*^ viM sclutlons °r suspensions 
,r *'»v compound. The various^ K “ Same amount of the 
md chloroform solution hive r » m s " s P fins i™ or in ether 
["amities in which they occur P fo id n °i comWnill S capacity in 
romhme with no morA^w H b - ?° d ' Even the train can 
ore hydrogen arsenide than can physiological 
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saline in which it is suspended. Of the other constituents, hacmatin 
possesses a marked combining capacity, and blood contain^ 
carbon monoxide is less liable to hamolysis by the arsenic compound 
than normal blood. The combining capacity of the iroii-i r: * 
haematoporphvrin is much smaller than that of hsematin. It. 
that the iron plays some part in the combination of the various i trJI | 
compounds investigated; only sodium nitroprusside evinced am- 
marked combining capacity, for it yielded with hydrogen arsenide 
a solid substance containing both iron and arsenic. The antaoonji 
tic action of various substances to hydrogen arsenide poisoning 
also investigated. Cholesterol and iodipin were without e3e<-; 
Various colloidal silver and mercury preparations were also tried 
but, although they combine with the arsenic compound, they were- 
too toxic to the kidneys for 'ultra vitam use. Of the other sub- 
stances investigated, only cadmium chloride exhibited a high 
combining capacity. The in vitro action of the hydrogen arsenide 
on blood gives a product with a spectrum similar to tnimnethaano. 
globin. S. B, > 


The Fermentative Properties of Blood. II. The Peptolytic 
Ferments of Normal Animals, Ludwig P’Nl'Ussoun mid Hi.i.icnc 
Petow ( Bior.hr, m. Zeitsch , 1913, 56, 319 -329), — In continuation ot 
the work of Pincussohn (this vol., i, 788), many examples arc given 
to illustrate the fact that the sera of animals are capable of 
degrading the peptones prepared (by sulphuric acid method) from 
the proteins of their own organs, but not from the organs of other 
animals and foreign proteins. An exception was found in the 
case of guinea-pig serum, and attention is called to the fact that 
this serum is used generally for supplying the complement in 
various hsmolytie systems. Guinea-pig’s serum also degrades silk 
peptone. The serum also degrades peptones prepared from the 
organ proteins of closely allied species. Thus the serum from the 
fox also degrades peptones prepared from the organs of dogs, ami 
dog’s serum degrades peptones derived from fox tissues, but not 
from those of any other animals. The method may therefore be 
applied for determining the relationship of various species. 


Phosphatides of the Stromata of the Red Blood Corpuscles 
of Sheep and Man. M. F.ubger and H. Beumkr (Biochem. 7AhA. 
1913, 56 , 446 — 456). — The stromata of sheep were precipitated by 
carbon dioxide from the lysed blood and dried. They vielded »n 
ethereal extract, which consisted, to the extent of 70 c. M 
cholesterol The residue, after extraction with ether, was part} 
soluble in alcohol at 37°. Of the alcoholic extract, part remains 
insoluble after treatment with ether. This was obtained in u 
form of a white powder of stearin-like consistency, which sue ■ e 
on treatment with water, and had m. p. 180—185°. ts ^ 
indicated a diaminomonophosphatide, similar in its P r 0 P e 1 
the myelins. Of the ether-soluble portion of the alcoholic ex ■ 
the greater part was precipitable by acetone, and ol tne a 
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rt was insoluble in hot alcohol, although soluble in 
Drers pitate, P rofornL This was a monophosphatide with the 
tiber an' ‘ j^ephalin. The stromata of sheep’s corpuscles contain 
-ropert' 05 0 , cholesterol and 12% phosphatides, of which 

'herefore a gom y e ]in, and kephalin is a constituent of the 

shout Mil p blood of normal individuals and of carcinomatous 
remainder. 1 j n the latter case from the cadaver) was 

i„,lividua s (. ;lar manner to that employed in the case of 
crammed ^ eggential differ ences in the chemical composi- 
te® j b oo • f norma i a nd cancerous individuals could 

""V'nd the ethereal extract containing 716 and 74% of 
'1 , trcl and the alcoholic extracts 35 and 31% of sphingomyelin, 
cholestero , d - n add ; fc ion to kephalin, from the acetone pre- 

Th 'Hte' from human blood small quantities of a phosphatide with 
',!"p rhosphorus and 4’33% nitrogen which yielded a clear solution 
water, but was insoluble in hot alcohol and ether. S. B. 8. 

n'otri'bution of Ions in the Blood Serum. Petrb Bona and 
„£(»*'• **•«».. 56 41 6 -438).- According to 

L : ' j Hamburger, part of the sodium of the serum is non- 
Hffm lie d as it is in combination with the proteins. On treatment 
’ f ‘ serum with carbon dioxide, part of this sodium should be 
ranv“rlible into sodium hydrogen carbonate. I therefore serum 
;“ e " ted with carbon dioxide is submitted to dialysis (by the com- 
* neat inn method repeatedly used by Bona), the outer . liquid 
should contain more sodium hydrogen carbonate than the dialysate 
nf a serum which has not been so treated. This was actually found 
to be the case, and the results confirm the statements of Zuntz. 
The carbon dioxide should, however, convert the serum proteins 
into a carbamic acid derivative. There would therefore exist in the 
dialvsor sodium salt of a non-diffusible acid. Attention is called 
to the fact that, according to Donnan s theory (A., 1911, n, op), 
prrived at by thermodynamic considerations, the amount of sodium 
hydrogen carbonate on both sides of the dialysing membrane will 
not be the same when equilibrium is established, for on one side 
there is an electrolytically dissociated substance, with a non- 
dial vsable ion. The sodium hydrogen carbonate in the dialysor 
could not be estimated in a satisfactory manner by incineration. 
The contents were therefore submitted to ultra-filtration in a 
Bechhold apparatus, and the filtrate was analysed. The distribution 
of the chlorine was also investigated, when the [H ] concentration 
of the serum was altered by the addition of acetic acid.. In con- 
centration above H* = 10~ 5 , equilibrium exists with a higher con- 
centration of chlorine inside than outside the membrane, whereas 
in lower [H*] concentrations the reverse is the case. The critical 
point of change is the isoelectric point, through which the protein 
changes from the anionic to the cationic state. The Donnan theory 
is also applicable in this case to the determination of the distribu- 
tion of the chlorine. 


Salts in the Coagulation of Blood. C. Gessaud ( Compt . rend., 
1913, 157, 799 — 802). — A study of the influence of various salts 
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on the blood of a horse. The amount of salt necessary to n r 
coagulation varied with the salt employed, and the plasma obta'r ' 
could he made to coagulate according to the kind and amo^f 
salt used either by dilution or by addition of a calcium salt or v 1 
addition of serum. Magnesium chloride and sulphate are the !' 
appropriate for the study of these phenomena, since they f ] 0 ^ 
precipitate calcium salts, give no apparent reaction with the s^ij ' 
constituents of blood, and for small differences in weight 
different types of plasma. ^ ' e 

The Inactivation of Complement by Mechanical Ae tar 
Hans Schmidt («/. Hygiene, 1913, 13, 291— 313).— The comp! eill ^' 
serum is inactivated by shaking. This does not seem to T 
associated with the precipitation of protein, which also occurs. \- 
explanation of the inactivation is at present forthcoming 

W. D. H. 

Complement Action in Regard to Surface Tension. Hax» 
Schmidt (J. Hygiene^ 1913, 13, 314 — 334), — No relationship beu^ 
the surface tension and complement action of serum was found 

W. D. H. 

The Rate of Elimination of Nitrogen as Influenced by Diet 
Factors. I. The Influence of the Texture of the Diet. 
Lafayette B. Mendel and Robert 0. Lewis (. J.Biol . Chem., 1913, 16 
19 — 36). — A standard diet was arbitrarily selected for doers, and a 
constant curve of nitrogen elimination was obtained. This shows 
a rise reaching a maximum in the second three hours, and then a 
fall to the initial level early the next day. Delay in elimination 
is caused by adding indigestible materials, such as mineral oil, 
vaselin, bone ash, paraffin, filter paper, cork, agar-agar ; the effect, 
increases in the order these are enumerated. The last four cause 
a higher ra te of elimination in the later periods. This is attributed 
to a slower rate of absorption, which in its turn may be produced 
by (1) rapid emptying of the stomach, and a consequent early 
exclusion of gastric digestion; (2) the indigestible material may 
make the digestible material less readily accessible to digestive 
enzymes; or (3) the final digestion products may be adsorbed by 
the indigestible substances. Sand gives exceptional results; it 
causes more rapid elimination cf nitrogen during the first six hours. 
This is not due to increased excretion and reabsorption of digestive 
juices, for in starvation it has no effect. W. D. H. 

The Rate of Elimination of Nitrogen as Influenced by Diet 
Factors. II. The Influence of Fats and Carbohydrates in 
the Diet. Lafayette B Mendel and Robert 0. Lewis {/. IbtjlCum., 
1913, 16, 37 — 53). — Carbohydrates delay the elimination of nitrogen 
when added to a protein meal; their effect increases in the order, 
starch, soluble starch, sucrose, dextrose. This may be explain? 1 
by the tentative suggestion that it is due to the protein-span^ 
action of carbohydrates. In reference to fats, cottonseed oil 
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:• elimination of nitrogen, hut lard and “oleo-stearin ” w 
tie early periods. The Iastnamed effect! Tw™ 1 f A * 
removal of sucrose from the diet. -n T^ Ue 

W. Jj. H. 


The Rate of Elimination of Nitrogen as Influenced bv Diet 
Fa tors HI. The Influence of the Character of th* r„ 7 . ? 
Protein. 1.afateite B. Mendel and Robert C. LwwIJ ^ llTr ! d 
SIS, 16. 55 77). Extracted meat lowers the rail ’ 

dimination; the explanation advanced is that exacted S 
jvely more connective tissue, and : “ eat 


iduuu, auvanced is that , 

contains relatively more connective tissue, and therefore 
lJi?t ,nble The curves following the ingestion of caLnogen o T “ 
ntellin, edestra, glidine, and gelatin show no more dffeenLs 
than those noted in the two meat products. Evv.white or ?fk!" ■ 
»J “Z give different curves due to ig rf 5£tfaS"S3 
absorption, or in the case of soy bean, to the presence of “crose 
Proteins do not differ materially ,n their rate of metabolism The 
opposite findings of others are discussed. W H ” 6 

The Metabolism of Infanta During Starvation, Arthur 
miilossmasn ami Hass JIunscHHAusERrand in oart K.., m i 
IM*». **«*, 1918, 56, 3fl5-41 5) .-Th’ aiuhnrs 
, f their previous investigations, show that tile me4hnr° nfir j lat -° n 
ilarvation depends on the diet consumed in the periodTecedinf 
toe fast and that the more nitrogen consumed duri„» the Ter 
the greater is the amount of body protein decomposed during he 
rrd two or three days of starvation. Similar results ™ " i?. , 

in the case of infants. The breast fed nhtuJ ” w ? r ? ^^med 
nitrogen than the artificially fed. There is ' TT!! T? 
iiffcrence between the metabodsm of t-ho’ t eT , er ’ a mar k ed 
starvation, for whereas ttTS By fed chfldren Z 
nitrogen during the period of fa°t than VI,™ 1' dren excrete less 

the reverse is the case with the breast fed inf 8 T n l! tntl ? n Period, 

however, the breast fed V P,t6 th, ' S 

during the starvation period than the hand-fed rhtldT “‘Tf? 11 
anthers draw the conclusion ffoaf f children, and the 

the effectaTf aeprivation of ? 

acetone substances during starvation * ? • exc j r . etl0u of the 

amount excreted rapidly increZd te 7b! 80 ' nv f tl g a ‘ ed - The 
running nearly pa-alle/w!TbA • the . s nd da 5’ of hunger, 
‘he case of the WwJrfdM ,ncr f sed ° ut P«t of nitrogen in 

Sr ftrssrr Sr? 

*1*° made by the author! 6LfS ° f th ° res P irator 7 “changes were 

s. B. S. 

<51rcuronat t as° d i n a 7hB P n° eS ° f Formation of Conjugated 
iT 9 isao r T n,s T ■! uho H-xar 

195—19$) Titfl it • ’ * rom '^kanrl. Arch. Physio f 191 S QA 

•fcriiShg ^™Teriu!d St Th ?• 3 r ! bit - d “ ettenarcosS 
:'! w f to the port! lei! *1 ? S V fl “ ldfroni the mesenteric 
‘"IWed i Ilf0 the intcstuie A ^nol and dextrose were then 

intcst.ne. Atter six hours’ perfusion, the per- 
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fusion fluid and intestinal contents were examined, and a nr, 
crystalline substance with the properties of a-santanolglucoside T ”’ 
isolated. Glucoside formation appears to take place therefore '* 
the intestinal wall. S. B. S 


Pat Absorption by the Gastric Mucosa. Charles V. 
and William P. Skaek (A mr.r. J. Physiol., 1913, 32, 358. — 3t-8) L. 
Evidence is adduced that absorption of fats occurs in the stomach 
of mammals (cats, dogs, rats). The gastric epithelium contains fat 
even in fasting; this is increased by feeding on fats. The fat in 
the gland cells, especially in the pyloric region, may be increased 
by fasting. This has no relation to absorption fat, but is 
to mobilisation of the body fat. The observations throughout are 
histological. W. D, H. 


The Processes of Absorption in the Intestine. X, ^ 

Dobrowolskaja (Biochem. Zeilsch., 1913, 56, 267 — 290 l -The 

author discusses the various views as to the method of utilisation 
of the proteins in the organism, including those of Heidenhain 
Hoffmeister, Abderhalden, etc., and attempts by various experi- 
mental methods to throw some light on the mechanism. In the 
first series of experiments, he analyses the serum of portal blood 
of dogs, estimating the changes of total non-protein nitrogen, and 
the amino- and peptide-nitrogen produced by the introduction oi 
the chymus obtained from intestinal fistulas of other animals into 
the small intestines. No definite results were obtainable by this 
method, as it was shown that the operative procedure alone, without 
introduction of digestion products, produced changes in the com- 
position of the serum of the experimental animals. In a second 
series of experiments, the in vitro changes on the amino-nitrogen 
produced by serum, intestinal extracts, pancreas, etc., on amino- 
acids and digestion product of proteins, were investigated. The 
results again lead to no definite conclusions, in some cases indicating 
synthesis, and in others peptide degradation. In the third series 
of experiments, ail anastomosis was made between the portal vein 
and the kidneys by the junction of the central end of the vena 
lienalis with the peripheral end of the renal artery. It was assumed 
that, in the event of introduction of digestion products in the 
intestine, and a consequent resorption of amino-acids into the portal 
vein, the excess would be eliminated by the kidneys. To increase 
the pressure iu the kidneys, the portal vein was partly constricted 
above the junction with the vena lienalis. In the majority of cases, 
the kidney not connected with the portal vein was extirpated. In 
all of these cases, the animals died. In two cases, when the second 
kidney was left intact, a certain number of experiments were per- 
formed, and the nitrogen of the amino-groups, the hippuric acid, 
and ammonia nitrogen of the urine excreted were estimated. The 
introduction of nitrogen into the alimentary tract (by feeding) 
lead in many cases, especially that of alanine, to an increase 
amino-nitrogen in the urine. Owing to the fact that the aecon 
kidney was intact, these experiments could hardly he considere 
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-itidactory. In the fourtb series of experiments, a portal vein 
i st ula was made according to the method of London and the 
author, and blood wa9 removed by way of the fistula at various 
periods after feeding. The results showed a periodic fluctuation in 
boili the P orUl bl . ood and b!ood of tb 6 general circulation 
.removed from the jugular vein). The general result of the experi- 
inputs is to indicate the difficulty of artificially increasing the 

iino-nitrogen of the portal vein under conditions approaching the 
normal physiological. g. B. S. 

The Indispensability of Lipoids for Life. The Relation of 
the Necessary Substances to the Lipoid Extracting Agents. 
Wimielm Stepp ( Znt»f.h. Biol., 1913, 62, 405—407 Compare A., 
1911, ii, 1002).— This is a continuation of the author’s previous 
work on mice. A mixture of . lecithin, cholesterol, kephalin, 
cerebron, and phytin added to a diet freed from lipoids by alcohol- 
ether extraction, does not supply the missing necessary material. 
If the primary acetone extract of egg-yolk is added to lipoid-free 
food, the result is that the necessary material is still lacking; the 
same is true for the secondary alcoholic extract. But the primary 
alcoholic extract restores the value of the lipoid-free food. The 
materials necessary for life are therefore soluble in alcohol, but not 
in acetone. If the material is extracted with acetone first, part 
only of the indispensable material goes into solution; the acetone- 
soluble substances are soluble also in alcohol. Extraction with 
ether does not remove the indispensable material; fat is therefore 
for the mouse not indispensable. Extraction of the food with 
alcohol entirely removes its power to support life. W. D. H. 


Are there Substances at Present Unknown in Food-stuffa 
which are of Importance for the Maintenance of Life? Esnc 
Aboehiialden and Anno E. Lampe (C 'hem. Zentr., 1913, ij, 

522—523 ; from Ztitseh, gesanle. txpt. Me,d„ 1913, 1, 296 354).— As 

a result of a critical experimental investigation on a broad basis 
of the work of Suzuki, Shimamura and Odake, and of Funk and 
others, the authors draw the conclusion that up to the present time 
there has been no absolute proof of the existence of unknown sub- 
stances m foods, of general significance, which are essential to the 
maintenance of life. They do not consider that the action of the 
so-called oryzanm of the Japanese authors, or of Funk’s vitamine, 
has as yet been definitely established. g b S. 


The Biological Significance of the Fat-content of Fish 
With Special Reference to their Habitat. Osw. Pousumi 
ft,'”; i niKL ' 56 ’ *59 — 445). — Attention is called to the 
act that during the development of fish embryos, the amount of 
If. t d ™ Imsbes > during which time the habitat gradually 
eis rom that of an organism living on the surface of the water 
deeper in the sea. It seemed therefore possible that 
neefonic fish, which move rapidly about the surface, should 

f tllan ttle ' ess active > more slowly moving, 

me s l. Numerous analyses of various species were carried 
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out, which tend to confirm the above theory, the fat varying f roir 
1115 to 20‘447% of the solid substance. S. B. g ' 

Proteins of Fish Sperm. Albrecht Kossel (Zeitsch. physiol. Cl,«„, 
1913, 88, 163— 185).— The protamines from the sperm of a numb, 
of species of fish have been isolated and investigated. (The fibres 
given are % of total nitrogen.) 

Percine from the yellow perch {Perea flavescens) contains 85 3% 
of diamino-acid nitrogen, and 9'8% of mouoamino-acid nitrogen' 
the former being mainly arginine (78T%) with some histidine 
(5'6%). No lysine was present. The protamine from the pike 
perch ( Stizostedion vitreum) proved to be identical with this. 

That from the tunny ( Thynnus thynnus) (compare Ulpiani, A, 
1903, i, 215), which is termed thynnine, contains 80% of arginine 
nitrogen, no lysine or histidine, and 10% of monoamino-acid nitre- 
gen. The sulphate, like that of other protamines, separates from 
aqueous solution as an oil. Thynnine also_ contains tyrosine, 
Pelamys sarda contains a very similar protamine. 

The protamine of the sword fish contained 81’5% of arginine 
nitrogen, and 14% of monoamino-acid nitrogen. Neither histidine 
nor lysine were present. 

The protamine of Oncorhynchus tschawyUcha, the Chinook salmon 
(compare A. E. Taylor, A., 1909, i, 344), is identical with the 
salmine from Rhine salmon (Kossel and Dakin, A., 1904, i, 355, 
702). 

In the white fish ( C Oregon us albas) the proportions of arginine 
and monoamino-acid nitrogen are 87’3 and 9'4. In the lake trout 
(Salve.Urms) they are 88'9 and 71, whilst in Esocine, the protamine 
of the pike {Esox lucius), they are 86’3 and 11'3. 

In general, these protamines contain two molecules of arginine 
to one molecule of monoamino-acid — in a few protamines the pro- 
portion of monoammo-acids is larger. The protamines are thus 
to he expressed by the- formula a t m, where a is arginine, or (alh),m, 
when all three diamino-acids are present, the proportion of diamino- 
acid being again as 2 to 1. 

A table is oiven of the known protamines and their formula:. 

E. F. A. 

The Lipoids of Nervous Tissue. Cesare Seko.va ami 
Anotoinette Palozzi {Chew. Zentr ., 1913, ii, 1064 — 1065 ; from -fid. 
Farm, sperim., 1913, 15, 375— 3S4).— The composition of the brain 
(white and grey matter) of ox and calf was as follows: 
14-25 — 16T3°/oo cholesterol and the esters of cholesterinolic and 
palmitic acids, 39'8— 44T °/ (K) oleic acid and palmitic acid lecithins, 
146— H-SO/o, cerebrin, and 3‘76— 5'8 tl /oo homocercbrin or cerasm. 
To separate the constituents, the following process was employed. 
The brain was extracted with 5 — 6 times its weight of a mixture 
of equal parts of alcohol and ether. From the residue a suodaiw 
could he extracted with hot alcohol with m. p. 164 
had the properties of homocerebrin or cerasin. The alcohol-e « 
extract yielded, after evaporation of the ether, a flocculent mas 
A, and "the alcoholic residue on evaporation, a waxy mixture 
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... jj 0 f these fractions was treated successively with cold acetone, 
■old ether, and hot alcohol. The acetone extract was fabfree, and 
contained, besides some phosphatic lipoids and cerebrin, which 
wame insoluhie on solution and reprecipitation with acetone, 
t L liiellv cholesterol and its fatty esters. The ethereal extract could 
separated into two fractions, one, insoluble in cold alcohol, 
viehlinv a substance corresponding with Thudichum’s and Koch’s 
ifpljalfn, which appears, on further investigation, to be an impure 
lecithin mixed with cerebrin, and a soluble fraction, consisting also 
chiefly of impure lecithin mixed with cerebrin. The alcoholic 
extract was also separated into fractions soluble and insoluhie in 
cold alcohol. The former consisted of cerebrin, m. p. 190 — 192°, 
which on hydrolysis yielded a fatty acid, m. p. 74 — 75°, presumably 
cerebrotinic acid, and a reducing sugar with [o]f +27 ’5°, and a 
substance which is possibly galactosamine. The part soluble in 
cold alcohol, m. p. 160 — 165°, is apparently impure homocerebrin 
or cerasin. S. B. S. 

Influence of Activity on Automatic Rhythm m Heart 
Muscle. Geokoe R. Mines (Proc. physiol. Hoc., 1912, xiii ; J. Physiol., 
47). — If a frog’s or mammal’s heart is made to beat faster, the 
subsequent automatic rhythm is slowed ; in the octopus the reverse 
occurs. In both cases, forced activity leads to formation of acid, 
but in different hearts, and different parts of the same heart, the 
optimum hydrogen ion concentration is different. In some cases 
(lie increase will be towards this value, in others away from it. 

W. D. H. 

Hydrogen Ion Concentrations Limiting Automaticity in 
Different Regions of the Frog’s Heart. (Miss) Dorothy Dale 
ai 'l C. K. A. Thacker (Pros, physiol. Hoc., 1913, i— ii ; J. Physiol., 
47).— The different heart chambers develop rhythm with varying 
ih grees of hydrogen ion concentration. The sinus will beat in solu- 
tions which are too acid for the auricle, and the same holds between 
auricle and ventricle. Similar differences appear on the alkaline 
side. The actual figures are given iu the paper. W. D. H. 

Synthetic Sugar Formation in the Artificially Perfused 
Liver, Gustav f.M bde.n, Ernst Schmitz and Mama Wittenberg 
{’/.titsch. physiol. Chem., 1913, 88, 210 — 245). — 1 The perfusion fluid 
employed was Ringer’s solution, containing in it dog’s blood- 
corpuscles washed by centrifugalising. If the liver (dog) is freed 
iron glycogen by phloridzin poisoning, the perfusion leads to a 
’ 1 t’bi but constant formation of sugar. If tlieu dihydroxyacetone 
I) added, the amount of sugar formed (dextrose) is increased. 
Die addition of df-glyceraldehyde to the perfusing fluid increases 
Ml PT !° r:na H°n greatly; this sugar is in part (f-sorbose. The 
-i delude appears to be directly transformed into the sugar with 
pieuoim rupture into short carbon chains. Glycerol forms dextrose 
less than the two trioees. ' W. D. H. 

Formation of Acetoacetic Acid from Acetic Acid [in the 
HIM oo ir TAT Embd ™ a >Rl Adam I.oer (Zeitsch. physiol. Chtm.. 
j , 246 258). A study -of the formation of acetoacetic acid 
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in the liver indicates that it is not formed from acetic acid p. 
oxidative changes. The presence of »-valeric acid or of -:r ; | 
acid prevents its formation from acetic acid. Formic acid is 
out influence, and is but little attacked on passing it throu«h tl 
liver. df-Lactic acid has less effect on the reaction than propionj* 
acid. 

The conversion of acetic acid into acetoacetic acid is 
retarded when the liver is full of glycogen. The addition of 
glycollic acid to the blood stream increases the formation of aceto- 
acetic acid in the liver, although to a less extent than acetic acid 

E - F. A. ' 

The Effeot of Pituitary Extract on Renal Activity. (; p 
King nod 0. 0. Stoland (dmer. J. Physiol., 1913. 32, 40:i — 4 1 f; ; _1 
The view is disputed that pituitrin directly stimulates the renal 
epithelium; the vascular changes (vaso-dilatation) are considered 
sufficient to account for the diuresis. W. D. H. 


The Heat production of Fatigue and its Relation to the 
Production of Lactic Acid in Amphibian MuBcle. Kcugifu A. 
Peters (•/. Physiol, 1913, 47, 243 — 271). — Ry a modification of 
A. V. Hill’s calorimeter it was found that the heat produced by the 
indirect stimulation of frog’s muscles until fatigue set in has a 
maximum value of about 0'9 cal. per gram of muscle. The heat 
liberation is roughly exponential, and about 70 — 80% of it 
liberated in the first two minutes. The figure 0'9 is about half oi 
that obtained in chloroform rigor. No processes other than con- 
traction arise in the production of rigor. The lactic acid figures 
agree with those of Fletcher and Hopkins; heat production and 
lactic acid liberation are intimately associated. W. D. H. 


The Presence in the Vascular Walls of a Ferment Setting 
Free a Reducing Sugar at the Expense of the Virtual Sugar 
of the Blood, and Decomposing Phloridzin. Raniaei, Lepise 
and Raymond Boulcjd (Conipt, rend., 1913, 157, 627 623. Compare 

this vol., i, 1274). — The experiments show the presence of a ferment 
in the vascular walls of the kidneys, lungs, and aorta, capable of 
setting free a reducing sugar in the blood, a function previously 
ascribed to the liver alone. The ferment is also capable of partly 
hydrolysing phloridzin. ^ 


Amylogenesia and its Relation to Glycolysis in the Animal 
Organism. Oesarf. I’aueki Zen.tr., l'Jl3, ii, 1316; h« 

Arch. Farm, sperm., 1913, 1 6, 54-96) --From his own results «» 
those of other investigators, the author draws the conclusion Mat 
glycogen formation is a necessary preliminary process m the - y 
tion of sugar in the organism, and that a disturbance o 
function results in diabetes, mellitus. For the treatmen o . 
condition, therefore, substances must be employed wluci •-* 
the glycogen formation. Extract of muscles and of \ , 

alone or combined, were found to be incapable o e D r ' ^ 

dextrose at 37°. Disappearance of this substance un er 
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. i call be attributed to bacterial action. Lactic aud acetic 
(p iv.. r e formed from the sugar under tile combined action of 
’ ,... r , - extract aud micro-organisms. The formation of these 
,j s , , nuts for the fact that the addition of dextrose inhibits 
"far-reaching putrefaction of pancreas. No alcohol could be 
: t j as a result of the combined action of pancreas and bacteria 

. I A fasting animal exhibited appreciable formation of 
ill the liver. Addition of extract of pancreas did not 
,,|<. a r formation in the transfusion of a surviving liver. 

J ‘ ' S. B. S. 

A Comparison of the Observed and Computed Heat 
Production of Cattle. Henry Prentiss Akmsbt (./. Amer. Cbm. Hue., 
•nj, 35, 1794—1800). — Experimental evidence that in the case 
; in, n and carnivora the usual equivalence exists between chemical 
, : , ./v, heat energy, and mechanical energy, is already forthcoming, 
u hitherto such investigations have not, as a rule, included an 
j: eninaiion of herbivorous animals. 

The present paper gives an account of results obtained during 
i !:,■ lad' decade on cattle (steers), and in the aggregate of fifty-seven 
.•xpenmeiits the observed heat production differs from the computed 

(./ only 0-4%. D. F. T. 

Constituents of Animals Fats. The Fat of Cervus elaphus. 

hum: ICuhost and If JIeisi. (.1 tonaUsh., 1913, 34, 1489 — 1492). 

A lard from the red deer, with the following constants, has been 
examined: D 50°, 09060, acid number 20 - 5, saponification number 
ATT iodine number 19'3, m. p. 48° (Fohl), solidification point 
The fat was recrystallised eleven times from hot acetone, 
’-'•hen j3-palmityklistcarin, m. p. 62'5— 63’5°, was obtained (compare 
Hlhii'T and Limprich, this vol., i, 442). J. C. W. 

The Organic Substance in the Skeletal Tissues of Anthozoa. 
1\ Isolation and Identification of Bromogorgonic Acid. 
Cam. Til. Mornbii (Zeitsch. physiol. Cb.m.. 1913, 88, 138—154. 
('"iiipare A., 1907, ii, 283; A., 1908, ii, 310).- -3 : 5-Dibromo- 
■A - tyrosine has been identified as a product of the hydrolysis of 
/V, gorgonin with barium hydroxide. This is the first 
mcanic bromo-compound obtained by the hydrolysis of a naturally 
'■'lulling protein. The whole of the bromine present in the 
-uroonm molecule is not dibromotyrosine. Other products of the 
mlrolysis of gorgonin are tyrosine, glycine, alanine, leucine, 
■mu-tic. glutamic, and oxalic acids. * E. F. A. 

The Secretion of Cerebro spinal Fluid. Walter E. Dixon 
•H i' I u iii.usi I). Halliburton (J Physiol 1913,47, 215—242).— An 
•^n«.\enoujH injection of an extract of the choroid plexuses (choroid 
produces an increased secretion of cerebro-spinal fluid, as 
l-ate °f outflow through a cannula. The active prin- 
M ' '* f 1 ‘ hennostable, soluble in water and in alcohol, and does 
1,1 i'-tss the pores of a Chamberlain! filter. Other effects of the 

U) L, CIV. i, - ; 
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injection are increase of respiration, and a slight fall r,f u . 
pressure. Extracts of brain produce the same effect, l-,^ V'*' 
markedly; no other animal extracts act in the same way. p rfi j .Vf 
as a result of cerebral activity, some waste product acts' E; 
hormone to stimulate the activity of the choroid cells, and fr«,? 
the richness of the cerebro-spinal fluid in carbon dioxi^ > ; 
suggested that one function of the fluid may be to emit! 
brain to get rid of this material. Reasons are given why «] . 
hormone is considered to act on the gland cells and not on sc-cVev • 
nerves. The hormone in question is not found in the ceivl ironin','* 
fluid itself except in cases -where catabolism is in excess ^ 
degenerative processes of the central nervous system. 

Other agents which produce an increase of the fluid are exc-v. 
of carbon dioxide in the blood, and drugs which interfere wV. 
respiration. The volatile anaesthetics have a similar action; tU;,. 
may act by interfering with oxygenation or by altering tlu> pj 1Vi q r .^ 
condition of the secreting cells. A large number of substances v.-.-r- 
investigated, but all the remainder gave negative results. ; 
respiratory and vascular effects were excluded. W. 1). [|. 

The Comparative Composition of Human and Cow's Milk 
Edward R. Mkigs and Howard L. Maksh (/. Biol. Chou., 10 
147 — 168). — Human milk differs from cow’s milk in three itiiiw.nani 
ways. It contains more lactose, less protein, and more mi Wt it nos 
of unknown nature. The following figures are averages in \ n] . 
centages of the whole milk ; 


Fat. Lactose. 

Human milk 2 to 4 ti to 7*5 0 7 r ■» 

Cow’s milk 2 ,, 4 3*5 ,. f> 2 S .. S 


Tile unknown constituents are soluble in alcohol and ether ; they 
contain little or no nitrogen, and are of importance as food. Same 
are crystalline, and the crystalline form of one is figured aid 
described at length. (This contains sulphur, but is free iron; 
nitrogen.) They are most plentiful in early human milk (1 ); 
as lactation proceeds they sink to 0'5%. Cow’s milk at i bo latter 
period contains 0'3%. The paper contains analytical tables, and 
descriptions of methods. Much of the work was done by the lat» 
Arthur V. Meigs. W. T). H. 

The Soluble Caseins of Milk. Leon Lindet (Hull. dm, 
1913, [iv], 13, 1001 — 1006 Compare this vol., i, 1116).— Further 

experiments are quoted in support of the author’s views as to the 
presence of an a- and (9-caseiuogen in milk and the relatiousuip 
between them. The suin of tlrese two substances present is ' ■ 
constant in milk, but the proportions of each are very variable. 


Solubility of the Proteins of Milk in the Elements of tho Serum; 
Reduction of their Solubility under the Influence of Calcu-™ 
Chloride. Leon Lindet (Bull. Soc. chim., 1913, [iv], 13, — ‘V 1 ' 1 

— The soluble proteins of milk include casein (dist-ingiuske « 
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having [a] D -116°, and a second, called 3 casein, which 
*'f.'»'»nlv in specific; rotation, [a] D -30°. Milk serum, from which 
“i proteins had been removed by means of phenol, on 
11 , -it ion and incineration yielded ash of the following com- 
' ''t'uli expressed in grams per litre of milk: alkali chlorides, 
jikali citrates (calculated from the carbonate found), 
‘."-d; alkali phosphates, 0'514 ; calcium phosphate, 0'638; mag- 
' : u]l , phosphate, 0'458; iron and aluminium phosphates, 0'108; 

0 iu'ii sulphate, 0'341 ; undetermined, 0 387. An artificial serum 

linin'' lactose, 5; sodium chloride, 0‘2; sodium citrate, 0‘08; 

"' l sudiiun phosphate, 0'05 per cent., can dissolve 3’456 grams of 
‘ j” er Hire, and probably as much more of the 3-casein. In 
'dk probably all the 3-casein is in solution, and about 10% of 

1 . n-casein. the rest of the latter being in suspension. The 
addition of calcium cidoride to milk before coagulation by rennet 
increases the nitrogen and phosphate content of the coagulum and 

■ derates the action, due to its converting the sodium salts into 
insoluble calcium salts, and thereby destroying the solvent action of 
die former on the casein. T. A. H. 

Psychic Hyperglycemia in Rabbits, [van Bang (Ztilsch. 
iJriiiol. Chm, 1913, 88, 44—46). — Hir.ch and Reinbach (Hid., 19 1 3, 
87 , 122) have described a hyperglycsemia and glycosuria in rabbits 
as the result of fright. The non-recognition of this condition 
produced by psychical causes renders much work on the general 
subject untrustworthy. The existence of such a psychic condition 
rabbits and other animals is confirmed in the present paper. 

W. D. II. 

Pentosuria from the Chemical Point of View. Ernst Zernkr 
and Rudolfine Waltuch ( ilonatsh ., 1913, 34, 1639—1652). — In 
most cases ot pentosuria which have been investigated, optically 
inactive urines have been encountered, from which osazones 
apparently corresponding with i-arabinose or /-arabinose have 
occasionally been isolated. 

Two new cases of pentosuria have now been examined. The 
urines were inactive, which is taken as an indication of the absence 
of 1-arabinose, since this has a very high specific rotation. The 
osazone obtained had m. p. 162 — 163°, and a small d-rotation, 
which was insufficient to distinguish it from d-arabinosazone. 
Diplienylmethanedimethyldihydrazine (Braun, 1910, i, 525) gave 
uo indication of arabinose. A mixture with an equal weight of 
' xylosazone had m. p. 208 — 210°, whereas t'-xylosazone has rn. p. 
'-’10 — 215° (Fischer, A., 1894, i, 566). The osazone from these 
urines is therefore d-xylosazone, and very probably the pentose is 
d-xylose. Further experiments are being carried out definitely to 
determine the nature of the sugar. J. C. W. 

The Sugar in Pentosuric Urine. Carl Neuberg (Biochem. 
Zcitsch., 1913, 56, 506 — 507). — Zerner and AValtuch (preceding 
abstract) have maintained that the sugar isolated by them in a 
T °b Civ. i. 5 e 
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case of pentosuria was d-xylose, as the mixture of its osazone »j t j, 
that of the corresponding /-derivative has a higher melting p c j nt 
than the pure substance. A mixture of the /-form of osazone with 
the osazone obtained from the urine of the oases of pentosuria of 
the author did not produce a corresponding rise in the meltin. 
point. The author does not see, therefore, any reason to s U p, Kjs ) 
that the sugar in his case is other than the rtt-arabinose, 
originally suggested. It is conceivable that various forms of 
pentosuria exist. 8 . B. S. 

Physiological Action of Colloidal Carbon. Guido lz.ut and 
C. Patank ( Biuchem . Zuitsch 1913, 56, 307 — 318). — -The so-called 
mellogen, produced by the disintegration of a carbon auode by a 
galvanic current, was used in these experiments. It can be dis- 
persed in water made slightly alkaline by sodium hydroxide, which 
mixture is afterwards neutralised by passing in carbon dioxide and 
heating. This preparation has no influence on the total autolysis 
of the liver. It increases the amount of uric acid formed bv 
autolysing ox-spleen and liver, and inhibits the uricolytic action 
of ox-kidneys and washed pulp of dog’s liver. Intravenous 
injections of large quantities into rabbits, white rate, pigeons, etc., 
produce dyspnoea, but only a tew of the animals succumb. The 
intravenous injection has no appreciable effect on body temperature 
(rabbits), but increases the amount of carbon dioxide in expired 
air (as compared with control injection of distilled water). The 
amount of increase is approximately proportional to the amount oi 
mellogen injected. 5. B. S. 


Action of Colloidal Sulphur on Autolysis. Antoxio Kaciuoli 
(Modern. Zr.ilscL, 1913, 56, 291— 294).— Colloidal sulphur inrmws 
the autolysis of liver tissue (ox, dog, and monkey), and to a still 
larger extent that of tumour tissue (rat sarcoma and human liver 
carcinoma). “• 


Pharmacological Action of Ethyl Alcohol on the Isolated 
Mammalian Heart at Different Temperatures. Giuseppe 
Brandini (tihem. Zeitlr., 1913. ii, 52+ ; from Anh. Farm, upturn., lull, 

15 I 7 g 192 , 193 — 212). — Tlio experiments were carried out on 

a rabbit’s heart in a Lacgendorff perfusion apparatus. At normal 
temperatures the alcohol in small doses (1 in 50,000 1,150,000) 
exerts a stimulant action, in medium doses, the heart activity is 
depressed, but in higher concentrations (30°/ 00 ) the action is tone. 
At lower temperatures (33°) the effect is weaker, and higher con- 
centrations of alcohol are required to produce the same effects 
described as resulting at 37°. S - ' 

The Scission of the BeDzene King in the Animal Body. - 1 • 
Behaviour of MucoDic Acid and Benzene in Liver-pertusi 
Researches. Marie Hensel and Otto RiESSEB(Z«taA pfo/vol. 
1913, 88, 38 — 43).— When muconic acid is added to a 
employed for perfusing the liver, the amount of acetone o 
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... organ i. greatly increased, it may be fourfold. No certain 
• e^iit was obtained by perfusing the liver with benzene ■ this sub 
«»«• is strongly toxic. W ’ y>. jj 


Ibe Conjugated Excretion Products of Bromobenzene and 
.; lodophenol. Erberto Angelo Rabbbno { Chtm . Zentr 1913 jj 
juj'. 1 ; fiom Arch. Farm, sperim., 1913, 15, 535— 546)’— It was 
j, resumed tliat it should be possible, by the estimation of the total 
sulphur, the conjugated sulphuric acid, and the rotation of the 
urine of dogs, to which bromobenzene and p-iodophenol had been 
rlmiimtered per os, to ascertain whether the halogen derivatives 
of benzene undergo conjugation with glycuronic acid as well as 
with cystine and sulphuric acid. It was found as a result of the 
.•summents that the bromine derivative is excreted conjugated 
..niv with cysteine and sulphuric acid, whereas the iodo-derivative 
is excreted conjugated with glycuronic and sulphuric acids, but not 
with fv?teine. S B »S 


The Influence of the Administration of Creatine and 
Creatinine on the Creatine Content of Muscle. Victor C 

Myers ami Morris S. Fine (/. Bio!. Ch-.m., 1913, 16, 169 186) — 

Tire subcutaneous administration of creatine to rabbits causes a 
email increase in the creatiue content of muscle (about 5% in five 
experiments). This is quite insufficient to account for the creatine 
■.viiicn does not reappear in tne urine. The administration of 
real mine exerts a similar effect, the creatine content of the muscles 
nemg 5% above the normal, an amount sufficient to account for the 
creatinine winch was not eliminated by the kidneys. This apparent 
..'•crease in the muscular creatine was not due to a retention 

i unchanged creatinine. Of the creatine given 25 80^ r'the 

fin'ility depending on the amount injected) reappeared in the 
I 1 , 1 :: 116 " ,lch “? ed - whlls t 2-10% was eliminated as creatinine 
When creatinine was administered, 77—82% (averae-e Rtm 
= , in the urine, and no ’ .Hminatil ^Teat^ Z 

W. D. H. ■ 

Narcosis and Oxygen Consumption. Jacques Loeb and 
1 R 1 WM Wasteneys (Biochem. Zeitsch., 1913, 56 295—306) — 

and “rm™ wTe th tb relat i°“ 3hip f b ® tw ® eD inhibitioa of oxidation 
thev respond bv^an A embr { 03 of Fu ^lus are not narcotised, 
acid. It was y fouad ZTT a , St T UlUS ° f * /hydrochloric 
stimulus when tkJv ° n y become insensitive to this 

the normal value ZnZ 10 " ^ Z been educed to 1/14 of 
method to l/9 i a b LZT :1 u ° yamde; 3 reduction by this 
^muins. Onthe other bZ’en^r on tbeir res P°“ 9 to ^ 
ttim treatment ^ ^T® unree P onsi ™ to chloro- 

non rate Ethvl pfh a PP reoia hle reduction of the oxida- 

ness to theSlesWirf ^ ^ol “n produce insensitive- 
rate bv only 26% MedJep 1™ ^ J’jj®. diminution of the oxidation 
^"m>!ibydhect r° 0Se J their mobi % « d reactivity to 

‘ Ct reductlon ° f oxidation by potassium cyanide only 

5 c 2 
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when tlxis reduction is 3 — 6 limes as great as that which rc.^. 
when the motility and reactivity are destroyed by etliyUirethaj,' 
The conclusion is drawn that narcosis cannot be due directly t- 
reduction of oxidative capacity, and that the latter is a rijsuii 
either of inactivity of the tissues due to narcosis, or it is a secondary 
action of the narcotis, which stands In no direct relationship ti. 
the narcosis itself. 8. B. s 

Biological Oxidation of Certain Glucosides. ,j u; 
Hamalainen (Chem. Z,nlr., 1913, ii, 1319; (raw Slcand. Arch. 

1913, 30 , 187— 190).— Alter injection of the glucosides of certain 
terpene alcohols, the corresponding glycuronates appear in t] lt 
urine. There is therefore no preliminary scission of the glucoside 
into sugar and alcohol, for neither in the blood nor in the organs 
could any terpene be detected. On the contrary, both glvcurraiat- 
and the corresponding glucoside could be found. The facts conUnc. 
the theories of Fischer and Piloty and of Sundvik on the formation 
of conjugated glycuronates in the organism. Furthermore, more 
glyeuronate is excreted after administration of the glucoside than 
after administration of the frte substance. S. T; \ 


The Influence of Certain Quinoline and Naphthaquinoline 
Derivatives on the Excretion of Uric Acid. Kiccakuo 
Luzzato and RiccaRDO ClUSA (Chem. Zentr 1913, ii, 1318 -131J; 
from Arch. Farm, sperim., 1913, 16 , 6 -40).- The following 

derivatives were investigated: 2 - p - methoxyplienylquinolim. 

4 - carboxylic acid, 2 - p- dimethylaminophenylquinolme ■ 4 • carlo 

oxylic acid, 6-amino-2-phenylquinoline-4-earboxylic acid, 3-phenv! 
/3-naphthaquinoline-l-carboxylic acid, 2-p-dimethylamino-0-naplitfc 
cinchonic acid, 2-phenyldihydro-0-naphthaquinolme4-carbox\lit 
acid, 2-o-hydroxylplienyl-6-naphthacinchonic acid, 3-phenyl-3-naph- 
thaquinoline, and 2-phenylcinclionic acid (atophan). Of these it 
was found that 3-phenyl-0-naphthaquiuoline-l-carboxylic acid (the 
so-called diapurin) and atophan caused an intense excretion M 
uric acid, the action of the latter being somewhat less than that oi 
the former. It caused, however, no turbidity of the urine, and 
was better tolerated, and a dose of 5 grams caused no bad symptoms 
in a dog of 12 kilos, weight, ar.d could be taken by a man in 
doses of 2 grams for several days without ill effects. The action 
of diapurin is attributed to the mobilising effects on the uric 
acid, which already exist in the organism as a result o ptmne 
degradation, as the increased excretion of the acid is not acco . ■ 
panied by an increased phosphoric output, which shou d A 
if the nucleins are broken down. Furthermore, the . .A 
output of uric acid ceases two or three days after admi » 
of the drug. The particular action on the uric acid is « 
presence of a phenyl group in the 2-position, the 
acid group being inactive- The action is neutral ity 
presence of the methoxyl and ammo-groups in the &-po» ' acid 

the other hand, 2-pheayl-«-in^hyIq»«?ol™^«“S ( . aci( j 

(paratophan) and 8-m e thoxy-2-phenylquinoline4-carbo. yl^ QH 

(isatophan) are fairly active. The introduction 
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N N i t „ r O.Mc group into tie 2-plienyl ring iulibitg or weakens the 
ii,.n uii uric acid. As hydrcxyphenylquinoline-4-earboxyhc acid 
"X -cording 1° Sk’orczewski and Sohn, a degradation product of 
,\j,han. the latter appears to exert its influence before oxidation. 
X reduction of the pyridine ring destroys or weakens the action. 
.. !' (i ..,,,,.ral methods of Doebner, Kuntze, Laclis, and Steinert were 
M v.invcl in the preparation of the compounds, and the following 
jpcs were obtained: 2-'p-anigylquinolineA-carbox,yltc acid, 
i 217° ■ '2-dimethylaminophenylquinolme-i-carboxylic acid • 
*■’, Knhniilquinoline-i-carboxyHc acid, m. p. 160° (decomp.), 

8. B. 8. 

pbe Behaviour of Certain Rhamnosides in the Animal Body. 
q ui;0 Gsriso ( Zeitsch . physiol. C/iem., 1913, 88, ] — 8). — Rutin, 
lueicit fin, hesperidin, and hesperetin, after intravenous or oral 
Iministration, pass tlirough the animal organism, and are excreted 
'l lu ost entirely unchanged. Hydrolysis of these substances appears 
i , civur either not at all, or in the merest traces, in the body. 

W. D. H. 

The Action of Strophanthin on the Excised Frog's Heart. 
A. J. Cr.ARK and Geoboe R. Mines (Proc. physiol. Soc., 1913, vii — viii ; 
J. nmol, 47). — The effect of perfusing Iho heart with one part of 
sii-opiiantin in a million of Ringer’s fluid is at first beneficial, 
and later toxic. The observations were made on the mechanical 
activity of the ventricle, the length of the A.V. interval, and on 
the electrical concomitant of activity. AV. D. H. 

Mechanism of the Biological Action of the Rontgen Rays. 
Kconx Petby (Hioehem. Zeitsch., 1913,- 56, 341—352). — The author 
has investigated the influence of Rontgen rays on the toxicity of 
various metals, following a similar line of research to that of 
Tappeiner and his pupils oil the sensitising influence of eosin on 
actinic rays. A mcebae obtained from hay-infusion were used as the 
"bjects of experiments, and these were submitted to the action of 
uranium nitrate, sodium tungstate, zinc sulphate, and colloidal 
zinc sulphide in the dark, in the presence and the absence of 
hi', ul gen radiation. As a result, it was found that the rays had 
no appreciable effect in increasing the toxicity of the metals. 
Compounds were purposely chosen which fluoresce when submitted 
i<> radiation. The rays exerted no action on the sensitising activity, 
experiments were also carried out to ascertain whether organs 
ivhicli are highly sensitive to Rontgen rays contain substances 
vliicn act as light-catalysts for these rays. Testicles and lymph 
r.atidx were chosen, and the effect of radiated and unradiated 
pxiiccL ,,n lufcinolysis, t lie mobility of amoebae, and the milk-clotting 
“""in, were investigated. The results were negative, and the 
■ itliui uraws the conclusion that no substances have been dis 
o.eted which act as catalysts for the Rontgen rays in the same 
"ay that eosiu acts as catalyst for actinic rays. S. B. S. 



i. 1420 


ABSTRACTS OF CHEMICAL PAPERS. 


Purine and Xanthine Bases as Intermediary Product* - 
Poisoning by Nuoleoproteins. Henri de Waele (Chem. z tl , t . 
1913, ii, 519 — 520 ; from Zeitsch. Immun. expt. Therapies , 101.1. lg 'j' 
410 — 422). — Just as, according to the author, the proteins 
the amino-acids as intermediary products in developing tWi, 
thromboplastic action, the nucleoproteins act by intermediation i: 
the purine bases. Thus nucleoproteins, otherwise harmless, tan 
rendered toxic by degradation of their molecule, or by the addition 
to them of degradation products, or even amino-acids. tr,.l w 
these conditions, curves were obtained similar to those described li- 
the author for proteins, showing, in an oscillatory manner, tliromU- 
plastic and antithrombic phases. The first of these is short, and 
may he overlooked. The nucleins produce a strong antithrombic 
secretion. The antithrombic phase is of short duration, but pro. 
duces a distinct, although short-lasting, immunity. Tire nucleo- 
proteins can he activated either by purines (affecting the nuclei- 
acid part of their molecule) or by amino-acids (affecting the protein 
part). Nucleohistones, owing to the presence of the histone group, 
are directly toxic. For many nucleoproteins, such as those from 
the thymus, animals are directly anaphylactic, in the same z-av 
that carnivora are sensitive to peptones. S. B. S 


The Removal of the Poisonous Properties of Protein Clear 
age Products by Substitution of the Cyclic Nucleus. Ceoik.e 
Baehr and Ernst P. Pick (Arch. rxpt. Path. Pham., 11113 . 74, 

73 91), The proteins of horse- and ox-serum yield, on gastric 

digestion, poisonous products. But if these proteins are iodised, 
nitrited, or diazotised, the products of pepsin digestion no longer 
produce "peptone-shock,” causing neither fall of arterial pressure 
nor loss of coagulability in the blood. The iodine, nitre- and diazo- 
o-roups in question enter the cyclic nucleus of the protein molecule 


Nature of the Coagulant of the Venom of Ecbis carinatus, 
a Small Indian Viper. J. O. Wakelin Barratt ( Pm . Km. .«#. 
1913, \B\ 87, 177 — 190). — The effect of the intravenous injection 
of thrombokinase is essentially different from that of injection oi 
thrombin. The latter causes an abundant intravascular formation 
of fibrin and a reduction of the amount of fibrinogen m the 
circulating fluid. Little or no fibrinogen is removed after the 
injection of thrombokinase, which thus has an essentially dinerent 
action on blood plasma than on a solution of fibrinogen i» cifro 
in presence of calcium chloride, which it causes to coagulate. e 
coagulant of viper venom, as exhibited by its effect- m ca “* in! 
intravascular separation of fibrin when injected into ao 
stream and also indicated by its behaviour when hea e< , ^ 
thrombin and not a thrombokinase. 
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Biochemistry of Micro-organisms. VIII. Fermentation of 
„ rmio Acid by Bacillus Piymouthensis in a Medium of 
p ,»nt Composition. Hahtwig Franzen ami Fritz Egger 
ph ;/»W. Chr.in., 1913, 88, 73 — 102. Compare i his vol., i, 
1912, ii, 669).— Further data are given obtained from 
-neriuients with B. Piymouthensis, made in the same way as 
Previously with B. kilieme and B. prodigioms. The results show 
fin* same divergence in different series of cultures. B. Plymouth- 

■ ‘ ferments formic acid during the first twenty-four hours. The 
maxini’.un amount of formic acid fermented was 9‘95% at 17°, 16'8 
' j ou , 47% at 21°, and 22% at 27°. No general conclusions are 
“aw;,. ' E. F. A. 

Chemistry of Bacteria. II. Sakai? Tamura [Zeilsch. physiol . Chem., 
1913, 83 190 — 198 ). — Mycobacterium laticola contains the same 
organic constituents whether it is grown on nutritive bouillon or on 
a medium lacking protein. The aromatic units in its composition 
, iro formed in quantity when only short open-chain carbon com- 
pounds are supplied as food- -for example, lactic acid, glycerol, 
asparagine. 

The- inorganic constituents of the cells of Bacterium tuberculosis 
( ,r of M ycobacterium laticola undergo considerable quantitative 
variation according to the nature of the environment in which the 
culture is made. E. F. A. 

Violet Colouring Matter and its Production by a Certain 
Bacterium. W. J. Hartley (Sci. /V-c. Roy. Dull. *S’oc., 1013, 14, 
u3 — 73). — The pigment of a bright, violet bacterium obtained from 
a creamery water has been examined. The pigment turns green 
with acid, blue with alkali; it does not dye silk. The absorption 
spectrum has been characterised; it has no bands in the ultra- 
violet, absorbs continuously the rays in the red less refrangible 
than .\ G600, and transmits nearly all the rays from \ G600 to 
A 0430. The cultures, when macerated, gave a positive test with 
pierate paper for hydrogen cyanide. E. F. A. 

Influence of Radioactivity on Nitrogen-fixing Micro- 
organisms or on those Transforming Nitrogenous Sub- 
stances. Julius Stoklasa ( Compt , re™/.. 1913, 157, 879 — 882).— 
Air activated by pitchblende has a markedly favourable influence 
on the fixation of atmospheric nitrogen by Azotobacter chroococ - 
cuvj, the influence being slightly more favourable with weak radio- 
active intensity than with a stronger intensity. On the other hand, 
the transformation of organic nitrogen into ammoniacal nitrogen 
and the fixation of free nitrogen is much weaker in solutions sub- 
mitted to the influence of £- and y-rays than in control solutions. 
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Soil submitted to air charged with radium emanations showed ai 
increased nitrogen content of 0 ' 021 % over the control sample, nj 
reduction of nitrates by denitrifying bacteria is considerable 
lessened under the influence of radium emanation, although there 
is ample development of the denitrifying bacteria. \V, G. 

Butylene-glycol Fermentation of Dextrose by Staphyi 0 . 
cocci and Tetragenes. M. Lemoignf. ( Gompt . rend., 191 s, 157 
653—655. Compare A., 1912, ii, 1 1 99).— Staphylococci and tetra- 
genes only attack carbohydrates slowly, and do not develop unless 
they have an abundant supply of organic nitrogenous food. Th c . 
products of the fermentation of the sugar are dimethyl diketone. 
acetylmethylcarbinol, and butylene fly-glycol. V. G, 

The Optical Behaviour of Yeast Maceration J u i ce 
Cakl Nel’Iiero and P. Rosenthal (Biochem. Zoitsch., 1913, 56. 
498 — 500). — The maceration juices from Lebedev's preparations 
were found to vary when freshly prepared from -OTO° to -0 42- 
in optical rotation. On keeping, the optical rotation of the juices 
diminished in some cases, whereas in others it increased, g. B. S. 

Osmotic Pressure and Electrical Conductivity of Yeast, 
Beer, and Wort Henby H. Dixon- and William R. (i. A miss 
Proc. Roy. Vubl. Soe., 1913, 14, 9 12 ).— Pressed yeast gives hi-her 

values than wort, both in osmotic pressure and electrical conduc- 
tivity. Comparing beer and wort, it is shown that whilst the 
electrical conductivity remains the same, the osmotic pressure 
becomes three times as great during fermentation. E. F. A, 


Extraction of Zymase by means of Liquid Air. IIexiiv 11 
Dixon and William R. G. Atkins (Sel Proc. Jim/. lJubl. Soc., 19i:>, 

14 1 31 — Immersion of yeast in liquid air from ten to fifteen 

minutes renders the protoplasm permeable. On thawing, the yeast 
liquefies, and after centrifuging, the sap of the cells is obtained as a 
faintly opalescent, brown liquid. This contains zymase in as actiie 
a form as that prepared by Lebedev’s maceration method. The 
amount of zymase extracted may be increased by dilution and 
maceration. The sap is practically free from glycogen, and doe* 
not show autoferinentat.ion. ... 

The sediment froths actively, due to hydrolysis of the glycogen 
in the cells and fermentation of the sugar formed. E. F. A. 


The Complete Hydrolysis of Yeast Albumin. H-*« 
Pringsheim ( Woch. Brau&rei, 1913, 30, 399- -405). Tie 
of yeast furnished the following compounds, which were obtainea 
by distillation in the form of esters (Fischer’s method). He «« r - 
obtained from leucine and valine were the chief product, uiu- 
from proline, phenylalanine, and glutamic acid weie o tain 
small quantities; the presence of serine is considered questium 
whilst alauine and glycine were not, apparently present^ ^ y 
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fluence of Acids on Alcoholic Fermentation. M. 

. . -nurrand (Mme.) M. Rosenblatt (Bull. Sor.. ckim... 1913, [iv], 
9-9- Compare A., 1909, ii, 752; 1910, ii, 643; Johanne- 
' this vol., i> 143). — None of the acids tried has any accelerat- 
-p,, on the activity of yeast, and each of them begins to 
“ ■ ‘ ac tivity at the concentrations quoted: Hydrochloric 
"i'/l'Oiiiii. formic (-V/5000), acetic (1//300), propionic (Af/250), 
" t ’ vr ; t . , (7/200) ; sulphuric (J//6000), tartaric (if / 1000) ; phos- 
i V' . 1 / 5000), citric (A/ /3000). Potassium hydrogen sulphate 
1 1 'similarly. The following salts accelerate the activity, and 
T^rthnal concentrations are quoted : Potassium hydrogen oxalate 
' if Xoi. dipotassium hydrogen citrate (i//10), potassium dihydro- 
. -itiate (.Y/5), sodium dihydrogen tartrate (M j 4), potassium 
dihydrogen phosphate (M/3). T. A. H. 

Formation of Acid by Fermentation. Ed. Moofang (Zeitsch. 
, ne> Braumsen, 1913, 36 , 297 — 299). — Dilute solutions of dextrose, 
lieviiiose, maltose, and sucrose were treated with yeast in the 
presence' of malt, and the acids formed subsequently estimated by 
Methods which have been described by Mosslinger. F. M. G. M. 

Reduction of Chloral Hydrate by Yeast During Alcoholic 
Fermentation. Carl ,T. Lintner and H. I.Oers ( Zeitsch . physiol. Chem., 
1913 , 88. 122 — 123). — Living yeast in the act of fermenting sucrose 
nduces added chloral hydrate to trichloroethyl alcohol. E. F. A. 

The Uselessness of Zinc for the Culture of Aspergillus 
niger. Charles Lepierre (Cow.pl. rend., 1913, 157. 876—879). — 
Aspergillus niger will grow on a culture medium, free from all 
traces' of zinc, providing the ratio, volume of liquid /surface exposed, 
is always greater than 2. If this ratio falls below 2, however, then 
(lie maximum growth is never obtained. This explains the differ- 
ence between the author’s results and those of Javillier (compare 
A.. 1908, ii, 317), who grew the mould on liquid where the ratio 
r's was P5. W. G. 

Polyatomic Alcohols as Sources of Carbon for Lower Fungi. 
Ray R. Neidig (./, Biol. Chem.. 1913, 16 , 143 — 145).— Methyl 
alcohol and ethylene, glycol are not capable of producing normal 
cultures of Aspergillus and other moulds when they are introduced 
into Czapek’s medium in place of sugar. Glycerol is readily avail- 
able. and gives cultures as good as when sucrose is employed. 
'Villi increasing carbon, the availability does not increase; adonitol, 
lor example, does not compare favourably with glycerol or even 
erythritol, and two of the hexatomic alcohols failed to yield cultures 
«|ual to those on glycerol. No connexion between availability and 
nubim asymmetry could be established. There may, however, be 
'unir relation between availability and the nature of the inter- 
mediate oxidation products, since all the substances which are 
available, including glycerol, yield oxidation products containing 
one or more asymmetric carhon atoms. W. D. H. 
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Attempts to Produce Citric Acid from Alcohol and Lai>tr» 
by Fungi. CABtWraai!«(C/«ra Z-it., 1913,37. 1393 — 1394 Com r , s , 
Maze and Perrier, A., 1904, ii, 676 ; Herzog and Polotzky, A 

i, 285; Wehmer, this vol., i, 229).— Unsuccessful attempts a « 
recorded to produce citric acid from alcohol or from lactose hv 
means of fungi. The author thus confirms Herzog and Polotsk/, 
conclusion with regard to the non-formation of citric acid frou 
alcohol (contrast Maze and Terrier), bnt differs from t| lera j‘ 
finding that it is also not produced from lactose. 

Two species of Citromyces were grown during several montbs 
in a nutrient solution containing ammonium nitrate, potassium 
phosphate, magnesium sulphate, calcium carbonate, and alcohol 
(2-5 and 5%). The latter exerts a marked retarding effect on the 
growth of the fungi, which differs in extent for the two specie. 
Citric acid could not be detected. 

Under similar conditions, a like result was obtained with lactose 
solutions, in which, however, growth of the fungi occurred readilv 

H. w:' 

Disinfectants which Dissolve Lipoids. Josef Gossl (Ziikclt 
physiol. Chem., 1913, 88 , 103— 108).— Overton and ibyer pointed 
out that certain anesthetics owe their activity to the fact that tliev 
are soluble in the cell-lipoids. A large number of chemical sub. 
stances are examined in the present research to see if this also 
holds for their disinfecting powers, with the result that the answer 
is in the affirmative. The experiments were made on yeast cells. 

W. D. H. 

Nitrate and Nitrite Assimilation. Oskar Baudisch (Ztitsck. 
angsw. Chrm.. 1913, 26, 612—613. Compare A., 1911, ii, 523 ; 1912. 

ii, 286 ; this vol., i, 324). — Some new experiments in support of the 
view that nitroxyl, NOH, plays an important part in the assimi- 
lation of nitrogen have been carried out, partly on the heights of 
Monte Rosa, where the activity of the light was nearly equal to 
that of a mercury lamp. It was found that the liberation oi 
oxygen from solutions of potassium nitrite or nitrate was greatly 
accelerated by carbon dioxide. Nitric oxide in presence of form- 
aldehyde or methyl alcohol soon produced formhydroxamic acid. 
Nitric oxide and "water, with yellow phosphorus as catalyst, gave 
ammonium nitrate in sunlight, and ammonium nitrite in mercury 
light. Nitric oxide itself was detected in moist air which had been 
passed through dilute alkali and then exposed to brilliant, sunlight. 
Substances of the nature of o-amino-scids were obtained by the 
action of mercury light on potassium nitrite in presence of carbon 
dioxide, with ferric chloride as catalyst. A new course tor nj 
photo-synthesis of organic substances from air, carbon dioxide, and 
water is thus indicated. Ammonia was oxidised to nitrous acn 
in presence of oxygen under the influence of mercury livid 

A diagram is given which summarises the numerous p 10 ° 
reactions between simple carbon, nitrogen, and oxygen compoim .. 
which Baudisch, Piloty, and Stoklasa have already discoverea 
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The Influence of Sodium Sulphate ™ „ 

Plante. Knit Haselhof? (landw. Jahrb ion la® , < ?f 0Wth of 
,\:j account of numerous culture experiment ’ j ’ 6 , 41 — 650).— 
,’iirpose of demonstrating the influence of under ^ aiten for the 
■Jrh of Vk,a fata, Phaseolus vu lrt 8,,1 P ha t* ™ «» 

V f , the results are exhibit^ »d 

F - M. G. M. 

Uniformity of Structure of the Proteins Their fb* 

Vegetable and Animal Organisms Duitki v p ollan gea m 
i lii-A 1913, 42, 679-682- from / l "Ukiscbrikov 

Certain plants, such as barley, ’when sunnlied ^ 191 2). 

-iilr.ri.l.i nrrvliif'A am ai it . n su Ppbed with aminnnin 


'seMT.f LD 1 ,>, ~Z- 4 , vnt—nt$'Z ' frnrr, T „ r , 

Vrta in plants, such as barley/ when suddiS ^Sf**'* 19 12 )*— 
ilcrido produce amides at the expense P 0 f nrot*-^ a ““ 0Ili,,m 

- s ‘ m0,, “ aI f COnve f ted !»*<> Mparagine or ^ ^ 
,ia-u in illation of ammonium salt takes pkce In ftl . No 
Old vetches, ammonium salts do not increase tb MSe ° f pm 
asparagine, and may even diminish it When ' b amount of 
■ arkmate is supplied along with an ammonium n7*tZ’ , C f? c,Ui . n 
...nverted into asparagine. With lupines tb» ™ the , atter is 

i»» a >one and with caldum carbonate™^ ° f ™ ' 

amount oi asparagine, whilst the plant nate > diminishes the 
riiiflly from cleavage products of theVuteiaT" 1 ”" 1 * 4 ®® am ® onift < 
Lower plants can accumulate ammonia withct ■ ■ ■ 

In lower animals proteins arc degraded i„ injurious effects, 

me tot completely i converted luto amides^ °“T ^ whi <* 

J. M. 

Leaves. I). TiioD^dun ° Soltis i^ eS 27 “eg , 7 ®*° ha “S«s of 
varieties of leaves, when treated with skii ’ , " 7 — 7 17).— Different 
sliowed increased absorption of oxygen and of . ch l°roform, 

sss* r " “"«■ "i as 

iSsisa*- to cause visible 
"-hilsfc the absorption of oxygen was on d!ox ‘de was diminished, 
"'l 1 ,he production of carbon dioxTde ^ ^ uorrelatad 

'b^o f o7;pt:^o icb rt *> *•»»*. showed . 

f. rarbou dioitT nS^ f K. th “ ‘‘' at of the product 

Z1Z J5t » 

* «** “ “»« <£ SsfersiKp-- 

u ie !; '>“*). 0-45 gram, per kj ' .r j v * °' 36 gram; spindle- 
, H : , J 7 s ’ the ralculations^ve ! ?*"*• In case of 

ie - t t ,e g P ^:r v ; 
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ethyl alcohol or some similar substance which consumes p 0 t a , sil;i . 
dichromate without yielding carbon dioxide. It is suggested tfcV, 
methyl alcohol may originate in plants in accordance with t' nt 
equation C0 2 + 2H,0 = CH,-0H + 0,. Such an action 
require a chlorophyll coefficient above 1 , and thus be m ]ian, JOflv 
with Maquenne and Demoussy’s observations (this vol., i, 030 ^ 
429). T - A - n. 


Oxydases and their Inhibitors in Plant Tissues. \Vii Uav j, 

G. Atkins ( Sei . Proc . Boy. Dull, Soc.. 1913, 14 , 143—156. (.'ornp trf 
Keeble and Armstrong, A., 1912, ii, 673; this vol., l, 325, 803;.- . 
The absence of a brown colour in the sap expressed from p| J!lt 
tissues may be due: (l) to the absence of organic peroxide; (2) t , 
the presence of tannin, preventing the action or the oxydase: 
(3) to the presence of some reducing agent or inhibitor. It j s 
considered that oxydase is concerned in the production of cork 
and sclerenchyma. The distribution of oxydase and of a reducing 
agent in Iris species is described. The colours of Ins are due v, 
the presence or absence of a yellow plastid pigment and a,, 
anthocyan pigment. A reducing substance active in aqueoui 
solution may inhibit the production of anthocyan pigment. 

K. P. A. 


The Presence of a New Diastase, Salicinase, in Almonds. 
Gabriel Bertrand and Arthur Compton (Com/*, rend 1913, 157, 
797-799. Compare A., 1912, i, 592)— From a study of the trie 
nerature and the reaction of the medium, which under deln.it* 
conditions, favour the greatest activity of preparations ot eimiki, 
from almonds on salicin, the authors consider that their results 
point conclusively to the presence of a specific enzyme, m W, 
capable of hydrolysing salicin. ■ “■ 

Flower Pigments of Antirrhinum majus II. Pale Yellow 
or Ivory Pigment. Muriel Wbeldale and Harold Uraium 
Bassett (Bioehen,. J, 1913, 7, 441 -444) -The pale ye Mow or ivory 
pigment present in each of the main classes of varieties of An*,'- 
Ikvnum with the exception of the white is identified as apigeium 
In the plant it exists as a glucoside, and is present m the 
tissues. 

The Trypsin of Calotropis procera B.Br. and the Poison 
which Accompanies It. C. Gerber and P. Flowers •• 

iqio TR 7 RAO 6031 — The latex of Calotropis procem c < 

So!”; a “Si s 

active in alkaline than in neutral medium , lV lh , 

and digests casein and fibrin Separated from the W 
usual methods, it is eight, to ten times 

itself, owing to its lability towards the abused m the ^ ^ 

Its physiological action vanes accordi g ufcane0lis lv injects 
is due to a poison which accompanies it. Sub. _ local effect 
Into a white rat, a rabbit or a fowl, it produces only a 
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. .' in n iid muscle, which disappears in a few days. In the 

' t tii-' guinea-pig, pigeon, and certain cold-blooded animals, 
fatal. The deaths and premonitory symptoms are 
' character to those observed with the latex of Broussonetia 

The toxic substance can be extracted in the form of 
" i , vr i -olid, by maceration with alcohol. W. G. 

tial Decomposition of Yeast-nucleic Acid by the Press 
t f [ - Cortinellus edodes. Kavanji Tscji ( Zeitsch . physiol. 

’ j 87, :1T9 — 381). — The pressed juice of the fungus 
>L '\' ctfoiles produces guanosine from yeast-nucleic acid, 
"'■'■■iliiitr that it contains enzymes converting nucleic acid into 
W,te» aurt hydrolysing the latter. £. F. A. 

c oc and Aeon and their Bitter Constituents, Waxes, and 
Resins Hermann Mattiies and Lothar Streicher (Arch. Pharm., 
"H i 251 438 — -452). — An examination of capoc and aeon fibres, 
hva capoc, in contrast to cotton, contains cellulose 64*3%, lignin 
13 and pentosans 23 — 24%. Capoc and aeon fibres are brittle, 
,ii,! contain 8'6% and 7’2% respectively of moisture, and about 
- ’.pp., 0 f constituents soluble in water. Aeon wax (4*63%), m. p. 
io'5 3 »7 1*4632, acid number 65-09, ester number 106*43, saponifi- 
• istion number 171 ’52, iodine number 70*52, Reichert-Meissl value 
176 . Poleuske value 1*05, contains about 31%, of unsapcnifiable 
.niistitiieiits, consisting of melicyl alcohol, a hydrocarbon, C 20 H 42 , 
m p. 69 ° (probably laurane), and liquid and solid phytosterolB ; 
trom the latter, a phytosUrol, m. p. 136°, and another, in. p. 170° 
i probably stigmasterol), have been isolated. The fatty acids 
obtained” from aeon wax consist of about 20% of solid, and about 
Mr, of liquid, acids. The solid acid consists only of palmitic acid ; 
i he liquid acids contain about 61% of oleic acid, 38% of linolic 
acid, and 1% of linolenic acid. 

Capoc wax, m. p. 24°, 1'4618, acid number 59'85, ester number 

11(129, saponification number 170*14, iodine number 69'44, 
lleichert-Meissl value 2’02, Polenske value 0'97, contains about 
28% of unsaponifiable constituents, and yields about 15% of palmitic 
acid, and 85% of liquid acids similar to those obtained from aeon 


Capoc and aeon possess a bitter taste. This is due to a substance 
which has been isolated from aeon. It is a yellow substance, 
which is strongly poisonous, dissolves in water, reduces ammoniacal 
silver oxide and Feliling’s solutions, develops with sulphuric acid 
and potassium dicliromate a blue colour changing to green, and 
stives precipitates with the alkaloidal reagents, although it does not 
contain nitrogen. It resembles picrotoxin in being decomposed 
by boiling chloroform into a soluble and an insoluble component. 

Aeon fibres contain chlorophyll and a resin. C. S. 


The Existence of aj Cyanogenetie Compound in a Member 
of the Papaveracese (Papaver nudieaule). Marcel Mibande 
tCompt. rend., 1913, 157, 727 — 729). — The author has examined the 
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leaves of plants of Papaver alpinum, of hybrids bet w,:. , . 

P. nudicaule, and of nearly pure P. nudicaule for a cvaro„ 
compound. The aqueous distillate of the leaves contitim 
cyanic acid in the case of the hybrids and P. nudicaule, t r| , 
the case of P. alpinum. The plants with yellow flowers contain ' 111 
of this compound than those with red or white flowers atl j li0 . r ‘" 
nearer the plant is to the pure type, P. nudicaule., the higher ’jj* 
yield of hydrogen cyanide. This is the first instance of a niojn^ 
the Papaveraceae containing a cyanogenetic compound. \y 

Robin and the “ Phasin " of Robinia Seeds. Pioukiu' k, 
Landw. Ver suchs.-Stat., 1913, 79-80, 176 — 181. Compare 
abstract). — The name “robin” was applied by Robert to a nr0 | ■ 
first prepared from the bark of Robinia pseudacacia by Power '• 
1889 ( Pharm . Rundschau, 1890, 8, 29), and subsequently char '* 
terised more completely by the same author (A., 1901, ii, (jpg. ./ 
showed especially (1) that it was toxic, but lost its poisonous nr'° 
perties when heated; (2) that it hydrolysed amygdalin and sim»riiv 
and (3) coagulated milk like rennet ferment. These observation/ 
especially as regards the physiological action of the substance, were 
confirmed and extended by Lau ( l)iss ., Rostock, 1906 ( HU01 
Ehrlich (Klin. Jahrb., 1898, 6, 315), and others, including 
the present author. In the present paper it is shown: (lj that 
“robin” undoubtedly behaves as a agglutinant with blood of 
various kinds; (2) is not toxic when injected subcutaneously inn, 
rabbits in quantities of 1 to 10 c.c. of a 4% solution; (,'■>; does uoi 
hydrolyse sinigrin; (4) does not coagulate milk; and (a) does not 
precipitate ricin-serum. The toxicity of the “robin”’ preparations 
examined by Lau is ascribed to impurity or to the use of abnormally 
large doses of the material. The toxicity of the bark, it is sug- 
gested, may be due to the alkaloid or the glucoside it contains. 
From Robinia seeds a similar “ phasin,” which agglutinates blood, 
but is not toxic and has no glucosidolytic activity, has been pre- 
pared. T. A. H 


Poisonous Constituent of the Bark of Robmia pseudacacia. 
Frederick!!. Power (diner. J. Pharm., 1913, 85, 339 — 3H. Com- 
pare Pharm. Rundschau , 1890, 8, 29; A., 1901, ii, 679). — The author 
traverses the statements made by Robert (preceding abstract) as 
regards the toxicity, glucosidolytic activity, and milk-clotting pro- 
perty of “robin.” Repetition of some of his previous experiments 
with a sample of “ robin ” prepared in 1904 shows that the material 
is still poisonous, and is capable of hydrolysing sinigrin ^ and 


amygdalin. 


T. A. H. 


Hydrogen Cyanide in Salt-Grass (Trigloohin). Jas L 
Blanksma (Pharm. WeekUad, 1913, 50, 1295 — 1302. Compare 
Greshoff, ibid., 1908, 45 , 1167). r -Gresho5’s observation of the 
occurrence of hydrogen cyanide in salt-grasses is confirmed. The 
proportion is highest in the flowers and young fruit, and 0 
as the fruit ripens. These grasses contain no acetone, u 
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on with water produces ethyl alcohol and acetaldehyde, 
cacerane ^; e tj es not containing hydrogen cyanide. The mode of 
eves !r0 - , t | le hydrogen cyanide in the grasses is a matter of 

eninbinauu A. J. W. 

doubt- 

Presence of a Nitrogenous Substance in the Seedlings 
T* 59 Faba Torquato Tobquati (Chem. Zeutr., 1913, ii, 
fr °“ 5 l, Lorn Arch. Farm, sperim. 


1913, 15 , 213—223). 


^//(T of the approximate formula C U H, 5 05N, m. p. 273—275°, 


ft' as 1: 

integrate' 
acetic 


from the seedlings in the following way. The dis- 

. . i I___1 Jat. 1. A f Jf.fi 


material was extracted with hot water acidified with 
id The proteins and pectins were separated from the 
i ea d acetate. The filtrate from these, on neutralisation 
"mi'aiiiiaouia, yielded a light yellow precipitate. This was decom- 
" lT , w - t ! t hydrogen sulphide, and a substance precipitated from 
^iolution thus obtained by basic lead acetate. Ou decomposing 
J.' l “ ‘‘ci ,,iiate thus formed by hydrogen sulphide and concentration 
. *, 1(f S o| u tion, the above-mentioned substance separated in crys- 
tainue form. 'The substance is neutral and rapidly darkens, 
especially in the presence of alkalis. With potassium ferrocyanide 
iid ammonia it yields a ruby-red solution, which rapidly darkens. 
Wriiianranate is quickly reduced by it in acid solution, and it 
aV, reduces various mercuric, silver, and copper salts. S. B. S. 


The Presence of a Nitrogenous Substance in the Green Pods 
of Vicia faba. Torquato 1 oi.quati (Chem. Zentr., 1913, i>, 518; 
from Arch. Farm, sperim., 1913, 15, 308— 312).— In addition to 
tyrosine, discovered by Bourquelot and Herissey, the author has 
succeeded in obtaining the same ehromogenic substance as that got 
bv him from the seedlings (see preceding abstract). This substance 
is not contained in the seeds themselves nor in the pods of Pisum. 

S. B. S. 


Calcareous Chlorosis of Green Plants. Role of the Root 
Excretions in the Absorption of Iron from Calcareous Soils. 
PiEUitE .Maze, 11. Kuof, and 11. Lemoighe (Compt. rend ,., 1 y 1 3, 157, 
495—498. Compare A., 1912, ii, 1088). — The chlorosis, which is 
induced in plants grown in water cultures containing an excess of 
calcium carbonate in suspension or soluble calcium salts in solution, 
can be destroyed by the addition of small quantities of organio 
acid to the culture solutions, the green colour returning to the 
leaf. The appearance of chlorosis is accompanied by a pink 
coloration of the culture liquid, and this gradually disappears after 
the addition of the acid. W. G. 

[The Lime-Magnesia Ratio.] John A. Yoelcker (/. Boy. 
djric. Xoc., 1912, 73, 325 — 338). — Wheat was found to be 
benefited by the addition of magnesia to soil in which magnesia is 
deficient, provided that the magnesia does not exceed the lime. An 
excess of magnesia over lime has a toxic effect, and diminishes the 
Jield. Addition of lime will then be beneficial, and an excess of 
ume does not possess the toxic effect which magnesia in excess has. 
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Both magnesia and lime are capable of modifying f.l,,, „ t , 
wheat, and altering the character of the root and the comp^', 1 . " 
of the grain. N. |] j ^ 

[Influence of Lithium, Zinc and Lead Salts on • 
John A. Voelckek (J. Roy. Agric. Soc., 1912, ( 73, 

Compare A., 1911, ii, 922).— The results of pot experiments sW : 
that lithium salts are toxic when the soil contains 0'003 5 o or , * 
of lithium, whilst amounts not exceeding 0'002% have a stimulai’^ 
effect. Tlie best results are obtained with the nitrate (wind, i, .r 
most stimulating, as well as the most toxic of the different s s y'* 
when the amount of lithium does not exceed 0'001%. 

Zinc salts have a slightly stimulating action on wheat when tie 
soil contains less than 0’02% of zinc. Larger amounts of zinc haw 
a toxic action. 

Lead salts have no toxic effect when the soil contains as nmiii 
as 0'03% of lead. The nitrate seems to have a stimulating effect 

It is worthy of note that much larger amounts of zinc than of 
lithium may be present in the soil without having any injurious 
action on wheat, the relative amounts being 10: 1. 

As regards the period in which the stimulating action takes place, 
the results so far obtained seem to indicate that it is during the 
germination of the seed rather than later. The action may result 
in considerable alterations in the development of the plant, in root 
production, and even in the character of the grain. N. H. J. Jf, 

The Conditions which Affect the Activity of the Amylolytic 
Bnzymea in Wheat Flour. 0. 0. Swanson and John W. Calvb 
(J. Amer. Chem . Soc , 1913, 35, 1635 — 1643). — It is known that flour 
when mixed with water and allowed to digest for four hours at 60’ 
shows great diastasic activity. The results of this investigation 
show that the optimum temperature for the production of the 
maximum amount of reducing sugars is near 65°, and that the 
best proportions of flour and water lie between 1:4 and 1 : 10, 
little difference being observable between these limits. The trans- 
formation is mainly effected in the first hour (approx. 88% of the 
total change), and under favourable conditions more than two- 
fifths of the flour undergoes conversion into soluble substances 
(calculated as maltose). Small quantities of sulphuric acid, sodium 
hydroxide, dipotassium hydrogen phosphate, and sodium chloride 
all exert an inhibitory effect on the action of the enzymes of the 
flour, the influence being most marked with sodium hydroxide, and 
least with sodium chloride. Although little difference is observabe 
between the quantities of reducing sugars formed in the action o 
water on various grades of flour from the same wheat, the mhibi or; 
effect of the chemicals named is less marked with a low grade ^ an 
with a straight flour. ' 

The Amounts of Sulphur and Chlorine in the 
Alice R. Thompson (/. Amer. Chem. Soc., 1913, 35, 16t >■ 

An investigation on the effect of fertilisers on the sulphu 
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Mtciit of the plant grown in natural soil conditions and 
'-.ires. The plant was analysed before flowering, the 
i roots being examined separately; a second examination 
... (|i e panicles, leaves, stems, and roots at the flowering 
, third was made of the chaff, grain, leaves, stems, and 
urity. Analysis was also made of the soil of the rice 
, i the water supplied. 

. 0 f the analyses are tabulated in the original. 

D F. T. 

V lat'onship between the Weight of the Sugar Beet and 
r mention of its Juice. J. Arthur Harris and Ross A. 
f-',™ Jiiod**- Ml, 19)3, 2 , 524-529). -The wide-spread 

: ,!,„t ]ar<ro beets contain less sugar % than small beets is 
t i; i-est upon very slender foundations. W. D. H. 

The Influence of Growth in the Shade on the Various Con- 
stituents of Tobacco. Albert Stutzer and Samuel Goy (Bivc/tem. 

]Sil3, 56, 220 — 229). — Compaiisons were made of the 
. and potassium contents of the leaves from plants which 

.'••'-re "(mown in pots in the shade, and from those grown under 
J„ rendition* in direct sunlight. There was less organic matter 
»w>«m in the shade, but the percentages of nitrogen were 
]. ; ; . .. Jloth series of plants were richly fed with urea nitrate, 
j’',;,,, i, m . w leaves from the shaded plants the amount of nicotine 
. , absolutely and relatively higher than in the leaves of the 
j, Ln.it, In the upper leaves, however, the relative percentage 
, ;• niimrcn in the form of niiotine in the shaded plants was less 
uiiii thr, in the unshaded. The dried material of the shaded 
; contained more potassium than that of the unshaded. 

S. B. S. 

Licvulose in the Leaves of Kentucky Tobacco Grown in 

Italy, Kir .irro Tiiaetta-Mosca (Gitzaetta, 1913, 43, ii, 428 430). — 

lie dialysis of the leaves of this tobacco, the author has isolated a 
s.. ii which was identified as lscvulose by means of its phenyl- 
g: icosnzo no, rotatory power, and other properties. R. V. S. 

Tbs Ferments of Plants of Kentucky Tobacco Grown in 

Italy. I'n ii’po Tramta-Mosca (Gnzz-tta, 1913, 43, ii, 431 — 437). — 
d glycerol extract of the green leaves of this tobacco appears to 
c :;t ii:i oxydases, peroxydases, catalases, invertase, amylases, lipases, 
L.’ibui. Hoi proteolytic ferments. R. V. S. 

ritaninm and Rare Metals in the Ashes of Leaves of 
Kentucky Tobacco Grown in Italy. Filippo Tkaetta-Mosca 
i,' 1913, 43, ii, 437 — 440). — In the leaves of this tobacco, 

tw am nor has detected lithium, caesium (both spectroscopically), 

. " ramn (spectroscopically and by colour reactions), and barium, as 
"■H a? the other elements previously found in this plant. 

R. V. S. 
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The Ethereal Extract of the Leaves of Kentucky Tobi^. 
Grown in'Italy. Filippo Traetta-Mosca (Gazzella, L13. 43**“ 
440 — 445). — That portion, of the substances extracted with 
which is insoluble, in cold alcohol yields a white substour , 
G 2 _ 63 ° ; which gives the Liebermaim-Burchard read ion i< r . • 
ethers of the sterols, and contains 8*54% of oxygen ( co>11 . 1 
Thorpe and Holmes, T., 1901, 79, 982). The resin of th c ' *" 
is a substance of high molecular weight (690), which vitli. " 
bromo-derivative, m. p. 118° (decomp.), and contains ijj-sj*' ; 
bromine but no oxygen. Oxidation of the resin with nitric 
yields a wbttance, 0 S H ]2 0 4 , m. p. 53—56°, possibly a liexalmirc. 
phthalic acid. Its ammonium, salt yields colloidal solutions "of ■ 
very typical character. R, \ y 

First Results of Manuring Vines with Manganese Sulphate 
F. A. Sannixo ami A. Tosatti [Atli R. Accad. Lincr.i, 111 13, y 33 
ii, 237 — 242). — T 11 one year’s experiment the yield was conij.-l, .■ 
ably increased (possibly owing to the added sulphate), hut i , 
dextrose of the product was less than in the case of Hie imniamn,. 
vines, and the acidity was greater. In the second year (he 
in yield was not so marked, and the dextrose and acid were y,,., . 
in about normal amounts. Details are given of the testing ot tj. 
wines made from the manured and from the unmanuved vines 

11. V, >. 

Typical Peats. Hermann* Minssen (fymdw. Juhrii ,, 

44 , 269 —330). — A comprehensive study of different kinds 01 ]in 
obtained from many localities, by which the author attempts ; 
draw up a classification. Two great groups of peat formation sr- 
indicated, that is, the peats of “high” bogs and those in “ low- 
positions, and between these many minor types exist. The differer 
plants of which peats are formed are studied, and the results 0 : 
numerous analyses tabulated, with a discussion on the posit!- 
significance of the facts observed. F. Jl. G. M 

Manurial Experiments with Calcium Cyanamide, Sodium 
Nitrate, and Ammonium Sulphate on Sand and Peat Soils, 
Bnuxo Tacke and Fk. BrC.ne ( Laruho . Vnrmehs.-Slul , 1913. 83. 
1—100). — Frank’s calcium cyanamidc and Polzeniusss takhr. 
cyanamide (which contains calcium chloride) give similar result- 
on sandy soils. On peaty soil the latter only had 8 l°S of the vima 
of Frank’s manure. 

Calcium cyanamide should he applied not with the seed, out ' 
least a week beforehand; and it should at once be harrowed r 
D ifferent crops show different degrees of sensitiveness, rye be>n: 
more sensitive than oats and potatoes when the manure ls i M'P 1 , J'' 
as top dressing, whilst oats is specially liable to injury , “' 11 . ■ 
manure is applied at the same time * as the seed. As legarfl-^ 
utilisation of nitrogen, calcium cyanamide was •»’ | n “ 
ammonium sulphate and sodium nitrate. 
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Leisegang's Rings and Related Phenomena. Ernst Kuster 
iKolhid. Znlsch., 1913, 13, 192 194).- — The iridescence which makes 

■ ts appearance when a solution containing alkali metal phosphates 
and alkali hydroxide is allowed to diffuse into a gelatin jelly con- 
taiinne calcium chloride is shown to be due to the folding of a 
delicate membrane which is formed at the surface of the gelatin. 
The original explanation of the phenomenon (Liesegang, this vol., 
;j, 453) attributed the iridescence to the formation of concentric 
iaveri of precipitate, but various observations are described which 
indicate that this view is untenable. 

It is also shown that a periodic variation of the external condi- 
tions may lead to the formation of differentiated zonal regions in 
colloidal systems. H. M. D. 

An Oxidisable Variety of Nitrogen. T. Martin Lowry 
[Trans. Faraday Hoc., 1913, 9, 189 — 192. Compare T., 1912, 101, 
1152), -Photographs of spectra illustrating the conclusions already 
published. C. H. D. 

Emission and Absorption of Heated Carbon Dioxide. Hans 
Schmidt (dim. Physik, 1913, [iv], 42, 415 — 45b). — The absorption 
and emission of layers of carbon dioxide have been determined for 
a number of temperatures (435 — 900 c ) and wave-lengths. With 
homogeneous heating carbon dioxide gives rise to the emission and 
absorption band spectrum which was discovered by Paschen. This 
points to the fact that gases can ho made to emit a discontinuous 
spectrum by raising their temperature. At constant pressure the 
absorption bands increase on the long wave-length side as the 
temperature is increased. It is shown that in all probability the 
Kirehhoil law holds quantitatively for homogeneously heated carbon 
dioxide. J. F. S. 


The Influence of Concentration and of Different Colourless 
Metal Ions on the [Light] Absorption of Coloured Salt 
Solutions. Arthur Hantzsch and, in part, C. S. Garrett and 

1. liAJKvgui (Zeitsdi. physikal. Chem., 1913, 84, 321—347). The 

absorption spectra and extinction coefficients of aqueous and 
alcohol solutions of the alkali and alkaline earth salts of chromic 
and, hydroferrocyanic acid, chloroplatinic acid, and those of methyl- 
oxindone, acetyloxindonc, and oxindcnecarboxylic ester have been 
determined. Whilst in the experiments it is shown that the ions of 
co ourec salts are optically identical, or nearly so, with the undis- 
sa t ) (till the different solvents exercise an optical effect on 
;e co oured ions. This effect is more marked the less saturated 
j 1 - 6 ’ w ^' cl1 ma y be explained by the formation of 
■ email divergences from Beer’s law are only to be found 

V0U Clv - “i- 60 
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in very concentrated alkaline solutions of chromates and possibiv 
ferrocyanides by the extinction method. These divergences are 
probably to be explained by incomplete hydration rather tii ar , 
by dissociation changes. It is Bhown that the analogous 
observations of Jones (A., 1912, ii, 507, 216) for concentrate/] 
solutions, and Baly (T., 1913, 101, 91) for pyridine solutions, ate 
probably not physical changes, but chemical, and due to a shifting 
of the equilibrium point of different complex ions, or perhaps 
hydrates. This result is confirmed by the following. AH variations 
of the colorimetric dilution law are due either to experimental 
errors or to chemical changes of the substances by the solvent. 
The absorption of saturated and constitutionally unchangeable 
inorganic coloured anions is so slightly changed by the different 
cations that the influence of the cation could only be detected la- 
the extinction method. The absorption of unsaturated coloured 
organic anions of unchangeable structure is only changed by the 
different cations at the highest concentrations, and then only in 
non-aqueous solutions; this is brought about by the auxiliary- 
valencies of cations combining with the residual valencies of the 
anions. The absorption of the coloured alkali and alkaline earth 
organic salts decreases with the decreasing positive character of the 
cation, the order being: Cs-Rb K.-Na— hi— Ba-Sr-Ca. The optical 
effects observed here are relatively small when compared with the 
changes which the same metals bring about in solutions of poly- 
chromatic acids through structural alterations of the anions. A 
a general result it is shown that the changes in light absorption 
of coloured substances correspond with constitutional changes, or, 
in other words, the absorption changes more the more the con- 
stitution changes. J. l-.fc. 


The Dependence of the Light Absorption of Some Metallic 
Salts on the Nature of the Linking. I. Mercuric Salts. 
Heinrich Ley and \V. Fischer ( Zeitsch . anory. Ch-.m., 1913. 82, 
gog 340). — Tho ultra-violet absorption of mercuric salts is dis- 

placed towards longer wave lengths in passing from the chloride 
to the iodide, the bromide being exactly intermediate. The iodide 
has an absorption band. The undissociated salt m alcohol, 
solution may bo compared with its component ions by u 
mercuric perchlorate, which is highly dissociated in a tube I^ced 
in series with one containing a solution of the eorresp -, 
potassium salt. In this way it is found that salt i forma hern, ^ 
accompanied by a bathochromic effect, which is great ^ 
iodide 1 Mercuric cyanide is almost as diactimc as water, 
more so than mercuric ions, a result which is earned. by * 
presence of a mercury-carbon linking. In ac “^ a , b 
mercury methyl chloride and mercury ethyl jhlor deai^ 
than mercuric chloride. On the other hand, J 
mercury linked to nitrogen, such as mercury pr 1 
mercury suceinimide, have a high absorption. ur ; c salt. 

Mercurous perchlorate absorbs more than the 
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the view a bivalent complex ion (Hg-Hg)" is 

laT0 „ t ° C. H. D. 

present. 

Quantitative Investigation of the Absorption of Ultra- 
let Bays by Saturated and Unsaturated Aliphatic Acids, 
nr Jcs IIielecki and Victor Henri ( Ber ., 1913, 46, 2596—2607. 
Compare this vol., ii, 263). — The authors have extended their studies 
.ii monobasic fatty acids to polybasic saturated and unsaturated 
Il Jd 5 and their corresponding hydroxy-acids. The molecular coeffi- 
cients of absorption for different wave-lengths are tabulated, and 
1 es are also given. The results are summarised as follows : 

L ill In the case of saturated acids (acetic, oxalic, malonic, suc- 
finii* and tricarb ally lie) a considerable exaltation of the absorption 
ta ’ use d by increasing the number of carboxyl groups, and the 
saltation rises faster than the number of these groups. 

^ Saturated acids have about the same absorption as their 
lurresDOndiug hydroxy-acids (propionic and n-hydroxypropionic 
acids, "succinic, malic, rf-tartaric and racemic acids, tricarballylic 
mid citric acids), but the small exaltation caused by the alcoholic 
hvdroxyl group is much greater than the absorption of the corre- 
sponding normal alcohol. 

1 3 ) Ethylenic acids (allylacetic, itaconie, a-crotonic, fumaric, 
maleic, mesaconic, citraconic, and aconitic acids) are much more 
absorbent than the saturated acids, and the exaltation effect of 
the double linking is much stronger the nearer it is to the carboxyl 
croup (compare Macbeth, Stewart., and Wright, T., 1912, 101, 
ijoji. The exaltation is much greater in the case of corresponding 
saturated and ethylenic acids than in the case of corresponding 
alcohols. 

(4) Tho acetylenic linking (methyl propiolate and ethyl acetylene- 
ilicnrl.io.xy late) has not such a great, influence as the ethylenic 
linking, but the position of the triple bond with respect to the 
carboxyl group is of the same importance, 

(5 1 Slereoisomeric acids have different absorptive powers, and 
'nnif isomeridcs show higher values than the cis-forms. 

(>>i --Is "as previously found {loc. cit.), the acids are more 
absorbent in alcohol than in water, with the exception of maleic 
acid, in which case the converse is true. 

(i) Aconitic acid, having three carboxyl groups and a double 
'liking bo* ween two carbon atoms, each of which bears a carboxyl 
croup, has an enormous absorption constant, the highest of all the 
acids studied. 

As a general result of their studies in this field the authors 
r>me to the conclusion that the effect of different chromophores 
a molecule is not additive, hut that the absorption constant is 
‘T ia lo the product of the "absorption factors,” corresponding 
j ie several chromophores, and the “exaltation factors,” which 
‘ P™ J! n tac relative position of tho chromophores in the mole- 
e hose factors have different values for different wave-lengths, 
appear to be complicated functions of the frequency. 

J. c. w. 

60—2 
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The Absorption Spectra of White and Yellow g ant . 
Arnaldo Pjutti (Alti li. Accad. Lined, 1913, [v], 22, ji, ] 9 i_y ID ' 
—Carbon electrodes which have been alternately heated to r «i 
and immersed in ferric chloride solution a few times, or a c , 
and an iron electrode, may be employed with advantage inst e j ° n , 
iron electrodes for the arc used as a source of light in these e ' ■ 
ments. The curves obtained indicate that the transformatw 
santonin into photosantonic acid and isophotosant-onic acid by ],,c ' 
proceeds by way of intermediate compounds. Photosantonic 
and probably also fsophotosantonic acid, are very transparent' 1 ^ 
the ultraviolet rays, but santonin is not. No confirmation c " !! 
be obtained of the alleged re-conversion of yellow santonin' • , 
white on boiling. The alleged visible alteration of santonin cn-su'« 
under the action of light could not be observed. ' tf 

Asparagine, lactic acid, and carbamide are almost compln ■ 
transparent to the light of the iron arc. g. y q • 


The Absorption of the Visible and Ultra-violet Hays h-, 
the Carotinoid Pigments. Cuahles Deere and L, i(y\, 
(C'umpl. rend., 1913, 157, 501 — 504. Compare A., 1912, i, 

A study of the absorption spectra in the visible and ultraviolet 
portion of the spectrum of the two pigments, carotine and xanlho- 
phyll. Photographs are given of these spectra for the first-named 
pigment. They exhibit a relatively considerable transparency f M 
all the ultraviolet radiations up to a = 22ow. IV, G 


The Absorption of the Visible Rays by the Oxyhacmo 
cyanins. Charles Duere and A. Bukinjsl (Cumpt. rend., l'J]3 157 
552 — 555). — A study of the absorption spectra of oxyhtemocyanins 
from various sources, in solution in sodium chloride (.V 'oj and 
sodium carbonate (.V/100). Reproductions are given of three 
spectrophotographs, and the results seem to show that there is 
an absorption band common to all the oxyktemocyanins. On reduc- 
ing these substances to iismocyanins, the hand disappears, but i- 
restored by agitating the solution with air. W. G, 


Connexion Between Fluorescence and Ionisation. M.ix 
Volmek {Ann. Pkysik, 1913, [iv], 42, 4S5 — 486).— Polemical. .4 
reply to Stark’s criticism (this vol., ii, 743) of the author’s paper 
(this vol., ii, 456). J. P, S. 


Connexion Between Fluorescence and Ionisation. Wilhf.hi 
E. Pa CL 1 (Ami. Pkysik, 1913, [iv], 42, 487). — Polemical. A mb 
to Stark’s criticism (this vol., ii, 743) of the author’s paper (this 
vol., ii, 456). J, F. S. 


A Silica-jacketed Silica Polarimeter Tube. T. Whitin' 
Lowry (Tr a»s. Faraday Soc. , 1913, 9. 193). — The silica jacket i- 
fused on to the silica tube, with a fused joint where the central 
tube passes through the jacket. The metal ends are slotted to 
receive the silica water tubes, and are cemented on, C. H. D. 



general and physical chemistry. 


ii. 897 


fixation of Nitro celluloses in the Polarisation Miero- 
lDVe Hans Ambrose (KoUovl. ZeiUch, 1913, 13, 200—207).— 
iC^p?- exam ination of a series of nitroeelluloses by means of the 
F'f 1 ’ _ t : on microscope, the author has found that there is a 
l"*; 1 ' 1 ’! connexion between the nitrogen content of the substance 
1 I ' l c optical properties of the fibres. When the percentage of 
" ini is small, the double refraction ie positive. As the nitrogen 
i'll increases, the refractive power falls to zero, and in the case 
'•' Ye more highly nitrated products the double refraction is 
'!',>• tive becoming more and more negative as the percentage of 
"■ ' run' increases. The change in the character of the double 
"fnct'on appears to vary continuously with the nitrogen content. 

' similar changes in the optical properties have been found in 
' ‘ 0 f nitrated ramie fibre, and for this material it has been 
ied that the denitrification of the fibre by treatment with 
■immonmm sulphide yields a product which in regard to its optical 
properties is identical with the original ramie fibre previous to 
nitrification. . 

It is suggested that the polarisation microscope may find useful 
v ,|)!ii'ation”in tho nitro-celluloso industry, and in particular that 
■ 1 '. . , v be employed in the estimation of the nitrogen content. 

■ h. m. r>. 


' C.ISI 

■I'lVCll 


Optical Superposition. T.eo Tsciiugaf.v and A. (1 i.ebko (/far., 
I'll'J 46 2752 — 2762). — The i-meuthylurethane of ethyl (/-tartrate 
has [a], ’-58-31°, [a| D -74*34°, [«] B -96*77°, and |oc],, - 119*97° 
at 22° in acetone (c = 7*30). The f-rnenthylurelliaue of ethyl 
/■utrlrate has [a] —31*04°, ia] D —38*76°, Is ! K —48*64°, and 

i,, 1 , -57*44° under similar conditions (c = 6*48). The f-menthyl- 
mvtlume of ethyl mesotart-rate has [a]<. -45*14°, [a] D - 57*78°, 
. -74*16°, and [a] K -89*77° (c = 7*75), values which are with’n 
2 , of those calculated by van’t Hoff’s principle of optical super- 
position. The off-fenchylurethane of ethyl (/-tartrate lias 
[« . -27*41° (-35*59°), [a] n -35*29° <-45*40°), [«] E -46*76° 
(-59*47°), and [a] i; -58*58° (-74*01°) at 21° in acetone 
(f-5’58) and chloroform (c = 4*23), the rotatory powers in brackets 
being those in the latter solvent. The dl fenchylurethane of ethyl 
/-tartrate has [a], : +5*82° (1*03°), [a] D + 7*80°'(1*91°), 11*25° 

|3*53 ? ), and [a],- +13*52° (5*59°) in acetone (c- 4*809) and chloro- 
form (r = 3*397) at 21°. The (//-fenchylurethane of ethyl meso- 
l ait rate has [a],. -11*24° (-16*51°), [a] D -14*35° (-20*63°), 
-18*80° (-26*41°), and [a],, -23*07° (-32*74°) in acetone 
( 1 * -5*159) and chloroform (c — 3*64) at 21°; these values are within 
6 1, of those calculated by the principle of optical superposition. 
The authors assert, therefore, that the principle is tenable, at least 
as a first approximation (compare Patterson, T., 1905 , 87, 40; 
1906, 89, 1884; 1907, 91, 705). The calculated values of the 
rotation dispersion-coefficients, [<i] l ,/[a] c . of the two urethanes of 
the mesotartrate agree exactly with those actually observed. The 
results also show that the abnormally high values of the dispersion- 
prfhi-ieiits of the fenchylurethane of ethyl /-tartrate are caused by 
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the superposition of the individual optical effects, thus con firming 
the view previously expressed (A., 1911, ii, 787) that a relation 
exists between abnormal rotation dispersion and optical SU p er 
position of the partial rotations corresponding with the individual 
centres of optical activity. C. S. 


Spectral Distribution of Light Sensitiveness in pjj oto 
chemical Reactions. Jon. Plotnikov ( Zeilsch . Elektrochem., Pjp; 
19, 753 — 754) . — Polemical against Bruner (this vol., ii, 745) jj 
is shown that that author’s assertion, which states there is no 
evidence to show that photochemical reactions are influenced by 
the wave-length of the exciting light, is not in accord with facts 
(compare Plotnikov, A., 1911, ii, 4, 452). J. p, <3 

Experimental Confirmation of Faraday’s Law in Gas R e . 
actions. Samuel 0. Lind (Ztilsch. phyaikul. Chum., 1913, 84, 
759 — 761). — The author points out that Jellinek, in his treatise, 
“Physikalischen Chemie der hornogeiien und heterogcneu Gas' 
reaktiouen,” has entirely omitted the case of chemical reactions 
brought about by radioactive a-rays. These reactions, both from 
point of priority and from the manner in which they confirm 
Faraday’s law, are equally, if not more, important than tile reactions 
of Kruger and Holler (A., 1912, ii, 1126), which are included. The 
author cites a number of such reactions which have been studied 
quantitatively. J- F, S. 


Scattering of a-Particles by Gases. Ernest Rutherford ,u,1 
J. 11. Nuttall ( Phil . Mag., 1913, [vi], 702— 712).— The scatterin': of 
a-particles in gases was investigated by causing a-rays of radium-C, 
from a fine platinum wire coated with the radium active deposit, 
to pass between two parallel plates of glass kept at various distances 
apart by mica strips, in a cylindrical chamber which could be filled 
with the gas under investigation at any pressure desired, and 
provided with a thin mica window at the other end for the escape 
of the a rays into an ionisation chamber. Corrections for the 
decrease of ionisation due to loss of range of the a-partide in the 
gas were carried out directly in the same apparatus with the 
parallel plates removed. Over a certain range of pressure the Jos? 
cf ionisation duo to scattering, when gas at increasing pressure was 
admitted into the chamber, showed that the unscattered radiation 
varied exponentially with the pressure of the gain tor . re , 
distances between the plates, the scattering varied approximate J 
as the 5 / 4th inverse power of the distance. The scatter", 
coefficient was found to vary inversely as the fourth P™ er ■ 
velocity, and this, combined with the result that the s ; 
varies inversely as the pressure of the gas, shows that tl 
mainly due to single rather than compound ^atteii g. 
relative scattering per atom of hydrogen he ' h ™’ ch ’ 0 . 48 0 °53, 
oxygen, and sulphur are respectively 0 0176, 0 0b4 u ’ imellt 
and 1-61, which agree, considering the difficulties of th -P for 
and the probable divergence between experimen ai 
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heavier atoms with the calculated numbers 0'0190, 0'057, 0'40, 
r-Vl ' O’ 69, and 2'58. The latter are derived from a formula 
4 luced by Darwin, A=c«(» + 1), where \ is the scattering 
“ f * ,, en (. c a constant, and n the number of positive charges on 
nucleus (1, 2, 6, 7, 8, and 16 respectively for the above 
Tlie results confirm the view put forward previously that 
^ "atom consists of a positively charged nucleus of small dimensions 
1 - a number of atomic charges equal to half the atomic 
'* ht and surrounded by a compensating distribution of negative 
charges. * * b * 

Ranse and Ionisation of the Alpha Particle in Simple 
Gases. Thomas S. Taylor (Phil. Mag., 1913, [vi], 26, 402—410).— 
The ranges found for the a-particles of polonium and radium-(7 
are shown in the following table : 



Range in cm. 

0° 

at 760 mm. 

15°. 



'ho. 

Ra- C. 

Po. 

Ra-C. 

KVA Li 1 1 01 

ranges. 


fi-57 

3-77 

6-93 

1-84 

O.w^en ... 3‘25 

5 04 

3-43 

6“26 

1-83 


29-36 

16-83 

30-93 

1-84 

Helium ... 16 ’70 

30*84 

17*62 

32-54 

1-84 


The diminution in the number of a-particles towards the end 
<>i the range was found to be relatively more abrupt in air and 
ovvnen than in hydrogen and helium, which is as is to be expected 
r.n'the view that the heavier the atom through which the a-particle 
passes the greater the angle through which the particle is liable 
to be deflected. Ionisation-range curves were taken in helium, 
hvdrogen, and air adjusted in pressure, so that the range in each 
was (he same. The curves were very similar in shape, the area 
of the helium curve being 5% greater than that of the hydrogen 
curve, showing that the energy required to ionise a hydrogen atom 
is 5o, greater than that for a helium atom. Geiger’s formula (A., 
1910, ii, 473) expressed the results well. P. S. 

/j-Rays of the Radium Family. Jban Danysz (Ann. Chim. Phys., 
1913, [viii], 30, 241 — 320). — A resume of work on this subject is 
riven, together with a detailed account of the author’s own work 
already recorded in A., 1911, ii, 840; 1912, ii, 113, 219, 220, 617, 
SS3 ; 1913, ii, 270. T. A. H. 

Analysis of the /?-Rays from Radium-i? and Radium-G. 
Kiisest Rutherford and H. Robinson (Phil. Mag., 1913, [vi], 26, 
71’ — 729). — A new method is described for photographing the 
spectrum of /3-rays in a uniform magnetic field. The source of 
rays (thin-walled tube of emanation, wires coated with radium- Jl 1 - -(7 
or -C alone) is placed below a slit, and at tho side of a lead block 
on which the plate is laid face upward, the slit being in the 
plane of the plate, and source, and parallel to the magnetic 
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field, which must be very uniform. The 0-ray3 are coiled i nt , 
circles, and strike the plate at different distances from the sjj, 4 
A comparatively wide slit is used. All rays of the same radius of 
curvature which pass through even a wide slit intersect in . 1 ,. 
neighbourhood of the photographic plate, and thus leaving a q u ; ( e 
sharp trace. Tables are given of the value of Hp, the velocity j 
and energy E , calculated from Hp by the Lorentz-Einstein formulj 
for 16 lines due to radium-A and 48 lines due to radinm-C. l, m 
more than 50 lines have been observed from the latter, the intensitv 
of the different lines varying greatly. A plate is given show-ini, 
diagrammatically the distribution of the lines along scales of III 
and E, and their relative intensity. For radium-A, no lines were 
observed with Hp above 2450 (0 = 0'823 in terms of the velocity 
of light). For radium-C the highest velocity lines which showed 
clearly had tip — 8530 (0 =0*9808), but five faster lines are recorded 
(up to i/p = 9965, 0 = 0*9858), and a number still higher could 
be faintly seen. The lower limit of the complete record is 
//p = 4840, but below this the plates are crowded witli fine lines, 
and only a few have been as yet included. These extend right into 
the low velocity regions where the radium-A lines are found. The 
rays of radium-C appear to be very closely homogeneous, the lines 
being sharp without indication of any widening. The energv of 
the various lines of radiurn-C appear to be integral multiples of 
0'4284 x 10 ,3 e. For the higher groups the average difference is 
twice this, but between the multiples 24 and 44 all twenty are 
represented, and no lines are missing. The suggestion is marie that 
the groups of /3-rays observed are not due to the original /3-particle 
expelled, which causes the disturbance, but to the emission oi 
0-rays consequent on vibrations of definite systems of electrons 
within the atom. Below the multiple 24, the difference between 
the energies of successive lines is much smaller than that given, 
and the theoretical analysis of these slow velocity electrons presents 
great difficulties. ^ S. 

Scattering and Absorption of y-Rays of Radium. J. .1 
Gray (Phil. Mag., 1913, [vi], 26, 61 1—623).— The c-ffect of placing 
radiators of different materials (carbon, iron, lead) to make different 
angles with a source of radium' and an electroscope, screened from 
the direct y-radiation, has been studied. The quantity of radiation 
scattered per unit mass is approximately independent of the nature 
of the radiator. The reason why lead appears to give much less 
scattered radiation than carbon and iron, which give about the 
same is due to the relatively greater absorption of the scattered 
radiation in the lead. The quality of the scattered radiation 
depends on the angle of scattering, and not on the radiator, beiM 
the softer the greater the angle. The softer the primary y-rays 
the greater the percentage of it scattered hy unit- mass. The expo 
nential law of the absorption of primary y-rays is discussed, an i 
is deduced that y-rays absorbed exponentially are hardened y an 
material of higher atomic weight, whereas rays exponen la 
adsorbed by a heavy material like lead, are softened by su a 
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tower atomic weight, due to the production of a larger propor- 
V.,h of scattered radiation. f § 

Analtsis of the y-Rays from Radium-/) and Radium-.® 
jK.L-i ItnufitroHD ami II. Riciiahdson (Phil. Mag.. ] 913. r T n 26 
V 4 -- 332 )— Owing to the minute amount of y-radiation given by 
radium-/) and -E, and to the fact that the /8-rays excite in heavy 
elements secondary prays in greater amount than the primary 
radiation, the active preparations containing the minimum quan- 
,itv oi impurity were tested on filter paper or glass or aluminium. 
Thev were separated from old radium preparations by known 
methods. Radium-® was removed from the solution of -D and -E 
tv nickel, and volatilised on to aluminium, radium-/! and a few 
nig. oi added lead being precipitated with aluminium by ammonia 
liie absorption curves of the y-radialion in aluminium, 0-ray* 
being removed by an electro-magnet, were taken in an electroscope 
filed with a mixture of methyl iodide vapour and hydrogen The 
• ■rays of radium-A’ are very weak in intensity compared with those 
of radium-/!, a.nd the same curve is obtained for pure - D as for 
•/) and -E together. The greater part of the y-rays of radium-/) is 
exponentially absorbed (yi = 45) in aluminium, and the absorption 
for this type is complete in about 1 mm. of aluminium. About 7% 

>'I the total ionisation is due to a second more penetrating type 
also exponentially absorbed (p = 0 99). Absorption is similar in 
carbon, and the proportion of the two types remained the same. 
The total y-rays gave about ninetoeu divisions per minute From 
r “ lin!| if a , radiation giving only 0 5 div. per minute was 
iM, uned. As nearly as could be seen it was homogeneous, and 
, • ,Ient ; caI " ltI ! th , e soft « r type given by radium-2), but that it was 
loot due to the latter was shown by the fact that it decayed to 
z r.> with the period of radium-®. For similar ,8-radiations, the 
• -ray, of radium-O were some two hundred times greater than those 
« radium-/;. The soft y-radiations of radium-® and -E are prob- 

[ ^ f iara ">c radiations of the I, series to be expected of 

an element of atomic weight 210. 1 -p g 

The Spectro-analytical Proof of Molecule Canal Ravs 
Dmtp, ' y>ik ‘ llGes ’ 1913 15 > 813— IfXn-^A 
tfd dm, f ? deteCti ^ the P rese "“ ° f canal raTO 

th r » t th \f°“ ? nal ra ? s - B y of this method the 

this confirm ,1 ? ^ <he P r,,sence of H s oanal rays, and 

whlch 

an?Merc d ur M y Ulti T™i entCa , nal ** Liaes ° f Aluminium, Argon, 
‘t'dfh Kixztni ' Vendt , h - Kikscheaum, 

Vtd, ii, 546) The ca ^ ' 9 3 ’ ^ Vj ’ -302. Compare this 

mercury are examL? ual-ray sp ec t ra of aluminium, argon, and 
3i the carriers to whichuje dhf ° f determi,lin g the nature 

that aluminium giv^ ri fto u n “hi ft' ?*• ie 

gives rise to urn-, bi-, and ter-valent positive 
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atom ions in front of the cathode, and therefore gives rise to 
rays of three different velocity regions. When the potential' 1 ?*' 
at the cathode is less than about 8000 volte, the number of ■ 
and bi-valent aluminium atom ions in the canal rays behind "t* 
cathode far exceeds that of the tervalent aluminium io„ 8 
above 8000 volts tervalent ions are readily obtainable in the* 
rays. The univalent ions are the carriers of the df,??""' 
A 3961 ’7 — 3944'2 A ; the bivalent ions aro the carriers of the ]"'* 
\ = 4663'5 A, and the lines ,\=4529'7, A = 45130, 
belong to the tervalent ions. The lines of the red argon sped ' 
are due to univalent positive argon ions; the visible lines of tT 
blue argon spectrum are mainly due to bivalent positive ir * 
although a small number are to be attributed to the posit? 15 ’ 
tervalent ions. During the emission of variable intensities 
movable equilibrium is set up between the uni-, di-, and ter-val' t 
argon ions. Slow-moving cathode rays give rise to univalent iom 
by their collisions ; rapidly-moving cathode rays are responsible 
for bi- and ter-valent argon ions. The mercury doublet 
A = 2847 — 2224 A is caused by the univalent mercury atom iom 
whilst the first and second subsidiary mercury series of triplets are 
occasioned by the positive bivalent mercury ion. The lines ,\ 49 ij 
4339, 4347, 4109, and 4078 A belong to the spectrum of the ter' 
valent mercury ions, and the very intensive lines A 4797, 4707 4455 
and 4398 A are duo to the positive quadrivalent mercury ions. The 
line A.2536'7 A, which is probably the first member of a series t,i 
single lines, belongs to the spectrum of the neutral mercury atom. 
Mercury canal rays in either hydrogen or helium contain ehiefiy 
uni- and bi-valent positive rays, and very few tervalent rays when 
the cathode potential fall is less than 8000 volts. With a cathode 
potential fall of 15,000 volts and over, there are a large number of 
tervalent rays and some quadrivalent rays. Under special condi- 
tions an equilibrium is set up between the neutral canal rays and 
the uni-, bi-, ter-, and quadri-valent canal rays. J. F. S. 

Electron Affinity at the Collision Ionisation of Atoms in 
Chemical Compounds. Johannf.s Stark (Her. Bent., pb/sihtt. fat., 
1913, 15, 809 — 812). — A theoretical paper, in which it is shown 
from many examples that when canal rays cause the formation of a 
positive atom ion by their collision with a chemical compound of 
an electropositive element with an electronegative element, it is 
generally the electropositive clement which forms the ion. 

J. F. S. 


The Unstable Nature of the Ion in a Gas. Kicniiin lb 
Kleeman ( Proc. Camb. Phil. Soc., 1913, 17, 263 — 279).— A number »t 
experiments are described on ionisation by collision with negatr.e 
ions. The experiments were conducted in the vapours of et er. 
ethyl propionate, methyl butyrate, carbon tetrachloride, e } 
chloride, chloroform, pentane, benzene, acetaldehyde, me 
formate, methyl bromide, methyl iodide, ethyl bromide, ethy 1 1 1 
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j carbon disulphide, and in the gases acetylene, hydrogen, 
3 V :, e „, nitrous oxide, carbon dioxide, and air. It is shown that 
ratio of the number of free ions to clusters is independent of 
,i|c orrssure. The ratio mentioned is obtained from tho ratio of 
JjJ e Jibscissc at a common ordinate of two curves A and B. The 
j being obtained with the ions drawn through the gauze 
' (>rtvn from the space adjacent to its lower side, B was obtained 
* tw placing a quantity of radium near the chamber. The majority 
‘ • t j lt . cases and vapours mentioned above gave tho same value for 
l ie ra (io, carbon tetrachloride, carbon disulphide, benzene, air, 
Mv trpi), chloroform, and hydrogen giving ratios considerably 
■rea'cr. The behaviour of ion clusters in gaseous mixtures is can- 
kered theoretically. J. F. s. 

The Emission of Electrons by Platinum, and the Origin 
of the Activity of Oxide Electrodes. Kahl Fkedenhagen 
A’. Sachs. Ges. Wigs. Math.~ph.ys. Kl. , 1913, 65, 42 — 74). — A 
continuation of work (A., 1911, ii, 571; 1912, ii, 517) on the 
emission of electrons by heated metals, and the effects of heating 
platinum and calcium in the presence of an oxidising agent (fuming 
nitric acid) to a high temperature in a vacuum are now described. 

F. M. G. M. 


Iona from Hot Salts. Owen W. Biciiaiidson (Phil. Mag., 1913, 
jvi). 26, 452—457. Compare Abstr., 1911, ii, 9, 10, and 1051; 
Davisson, 1912, ii, 116).— The salts were examined chiefly to deter- 
mine e-1 III, and in consequent the molecular weight of the emitted 
ions. For zinc iodide freshly heated, the ions had an “electric 
atomic weight” (atomic weight divided by number of charges) 
3K) corresponding with Zn + + > lower values being obtained after 
prolonged heating. For cadmium iodide there is an emission of 
1)1 , i . lasting for some hours, followed by the emission of K, amt 
Na. in turn, the temperature being from 500° to 930° Pt. Stron- 
tium iodide at about 1200° gave Sr T , ferric chloride at 518° gave 
only ions corresponding with K + . and manganous chloride between 
' a "d 962° gave ions of which the electric atomic weight 
increased from 33'9 to 79'4, and then decreased to 39% due 
probably to a mixture of K f and Na + with M,nCl + and possibly 


The negative ions emitted by salts at relatively low temperatures 
are mixtures of electrons and heavy ions, whereas all the negative 
ions rom platinum are electrons. For calcium iodide the propor- 
'■* n-!i mr " nt carried by the negative electrons was 0'375 at 
- , U 734 at 315°, rising to above 0’9 at 365°. The electric 
utomic weight of the heavy negative ions was 120, indicating that 
-.1 acre I_. When left cold in a vacuum (0'001 mm.) calcium 
* e . .T i'^ S P ower emission of negative ions, although it 
r It when exposed to air at higher pressure, as well in dried 
result/. 11 ° • a -I y air ' Strontium iodide and barium iodide gave 
conjoins B1 . mi ar *° ca l c ium iodide. Calcium bromide gave a less 
emission than the iodide and fluoride, but the numbers 
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obtained pointed to Br- as the ion emitted. Calcium fluoric] e D 
a large proportion of electrons even at low temperature, ancf^’ 
value, 97, obtained for the electric atomic weight of the h eav - t: ‘- 
may not be accurate. In every case the deviations from tl le ‘ ^ 
lated value for the ions to which the results were attributed wer ^ 
such a direction as to point to an undiscovered common i rnT e - ,a 
giving ions of the value of about 100 for the electric atomic ‘ 

The Use of Calcium Hydride for the Autogenous R e d 
tion of “Crude Sulphate" in the Preparation of Radium l U j 
Mesothorium. Erich £blkr and W. Bender, (Zeitsch. (morn,, c> 
1913, 83. 149 — 158). — The absolutely dry sulphate, powdered a 
finely as possible, mixed with equally finely powdered calti- ! 
hydride, is pressed into a crucible and fired, as in the thermic 
process, by magnesium ribbon and a priming mixture. The reac 
tion occurs with violence, and the liberated hydrogen burns off j n 
a few minutes. Since silica is not reduced under these condition* 
only the quantity of calcium hydride is added necessary to reduce 
the sulphates present. The more lead sulphate present the more 
violent is the reduction, and mixtures with more than 20% are 
dangerous in large quantity. The product is stirred as quicklv a; 
possible into hot dilute hydrochloric acid free from sulphuric acid 
and the hydrogen sulphide expelled rapidly by boiling. If ] ear | ;< 
present normal acid is used in which lead sulphide is insoluble 
the residue being repeatedly re-extracted. In absence of load. 
5JV-acid is employed. From the solution, the barium-radium 
chloride is precipitated in pure state by passing in hvdrosen 
chloride, until three-fourths of the barium chloride, containing Vs! 
the radium, is precipitated. In trials with crude sulphate from 
carnotite, equal parts of hydride and sulphate were employed, the 
extracted barium chloride weighed 37% of the raw material, ami 
contained 80*5% of the radium present. In trials with a poor 
lead-free crude sulphate, from a vanadium and copper containing 
chalcolite from Ferghana (Turkestan), two-thirds of the weight 
of hydride was used; the extract weighed 24% of the raw material, 
and contained 86'2% of the radium present. The reduction of the 
sulphate is extraordinarily complete, and the method shortens the 
process of extracting the radium considerably. The calcium hydride 
(from Elektrochemische Werke, Bitterfeld) is powdered in a steel 
ball mill, and contains then 80% of calcium hydride. F. S. 

Method for the Determination of Radium in Radioactive 
Substances. Arnold L. Fletcher (Phil. Mag., 1913, [dl. 26. 
674 — 677). — In this method, by an adaptation of the micro-furnace, 
a small, splintered and weighed fragment of the mineral or salt 
(from 0 - 01 to 0*0001 gram) is placed in a hollow in a thin carbon 
rod, and raised for ten to thirty seconds to a temperature between 
2000° and 3000° inside a small chamber provided with a rubber 
balloon to allow for the expansion and generation of gas. -After- 
wards the contents of the chamber are drawn into an exhaus e 
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Lifctrosoope in the usual way. Trials with small quantities 
L; different- minerals gave concordant results, and the method has 
fie great advantage that it does not require the use of chemicals. 
[Ks neriments showed that the rapid escape of emanation from 
£ • minerals does not begin until 750°, and de-emanation is 
timpletc at bright redness. P , g 

Distribution of the Active Deposit of Radium in an 
Electric Field. II. Edwabd M. Welliscii [Phil Hag., 1913, [vi], 
26, <J$~635 ; d»er. /. Sci., 1913, [ivj, 36, 315—327, (Join pare 
Ai.,,tr , 1912, ii> 521).— As the result of this investigation, the 
aruoimt of active deposit settling on the cathode appears to reach 
a definite limiting fraction of the total with large potentials, but 
ic' ininar recombination (jf the positively charged active deposit 
panicles with negative ions reduces the amount for smaller poten- 
liab. whilst volume recombination operates for very small poten- 
,::s!s. The recoil atom in its passage through the gas produces a 
■great number of ions, and under these conditions the atom may 
:li- r :- its positive charge, but the proportion so discharged is not 
iniiiwu'-cd by the electric field or the pressure of the gas, which 
aii-.-rt the columnar and volume part of the recombination. There 
is , ridcnce that the recoil atoms differ from ordinary positive ions, 
ucre readily suffering recombination, which possibly is connected' 
wall their larger mass. This is especially the case with moist gases, 
but the difference is well marked in gases dried with all care’ 
Owing to its larger mass aud slower motion of diffusion the recoii 
“'fin escapes from the column of ions it produces less readily than 
tin positive ion. The limiting value to the percentage cathode 
activity depends on the nature of the gas. This is shown by 
ixpcriment to be specially small (10%) in ethyl ether, which is 
v-mlml to the ease with which the molecules of this substance 
ire- ionised. y, a 


rjI h tt;o D ff tr M Uti °u °d w® Active Deposit of Actinium in 
re m m' H ' P ’ W almsi.ey (-™- Mag., 1913, [vil, 26, 

, „ , T Us ; n S s P eclal precautions to eliminate dust and the 
. inundated active deposit products from the gas, it was found 
n aCtlV ® dc P oslt distributes itself exponentially 
throuo-h 1 fnb gth l ° f a , ne S«tively charged wire, stretched axially 
' -inland H ng f W C l a r "f stream “"7*”* th. emanation 
. afc tilt ’ rati ° ° f the ^P 05 * 13 ™ the 
in the --is J dels “dependent of the concentration of emanation 

deposit'’ both wl,r ea t S i! lrIn? th ° vamtion wia Yoltage of the active 
it was shown that ft Wlre , WaS c * lar S ed P ositiYeI y and negatively, 
activity increases with 6 ’ , aC c f ”1 y decrcases and the cathode 
the active deS r aS * ° f Volta S e ’ and hence that n™ 0 of 
'■touts «re Cn d t mS T** ? "^ve charge. The measure- 
atoms t0 , tile Vipw that °> 0 actinium-d 

emanation and then el® cl f rg ? ?" rmg their creation from the 
tio« of the charpft hv ° sub J ect > like, positive ions, to neutralisa- 
g y recombination with negative ions in the gas. 
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But in circumstances when the whole of the actinium 
transformed during the passage, to the electrode and the t 0 
deposit reaches the electrode as actinium-B, recombinatio 
tinues, which renders it extremely probable that actinium » ^ 
acquires a positive charge at the moment of its creation. £ ais j 
ionisation of the gas increases the amount of uncharged er,lii 
deposit, and the proportion deposited on the anode, as j s . '' V ' 
with the radium active deposit. The effects of dust particle ^ 
large ions in the gas in increasing the anode activity » a ?‘ 
studied. 3 Yp 

Preparation of Radioactive Substances from Thor 1 
i’aiTZ Glaser { Ghem . Zeit. , 1913, 37, 1105 — 1106. Compare thisT?’ 
ii, 465). — The presence of lead sulphate is an advantao e ; r V' 
separation of thorium - X from monazite sand, thorium, etc a < tl 
radioactive substance is absorbed by the lead sulphate'. When if' 
lead is subsequently separated as sulphide, the radioactive t 
stance remains in solution. Radioactive substances may also* t 
prepared from mesothorium, barium salts being added before tl* 
original monazite sand is decomposed with sulphuric acid in M <b* 
that the substances may be concentrated with the barium sulohat 

W. P S .* 

The Distribution of the y-Rays among the Single Products 
of the Thorium Series. Lise Meitner and Otto Hahn (I'lmihJ 
Zcitsch., 1913, 14, B73 — 877). — Thorium-Jf was feted from it, 
subsequent products by ignition three times in a platinum dish' 
and showed initially less than 0'2% of the equilibrium amount oi 
thorium-C. The initial radiation was taken in a /3-ray electroscope 
through a variety of thicknesses of aluminium foil. It was found 
that the ratio of the final equilibrium activity to the initial activity 
reached a maximum for 0'5 mm. aluminium, which corresponds 
with the complete absorption of the soft jS-rays of thorium-.!', then 
diminished as the equilibrium /3-rays of thorium-A are absorbed, 
and finally increased for greater thicknesses, namely, f 5 mm. 
aluminium, and 0'7 mm. of lead. This indicates that lhomira-1 
emits a y-radiation more penetrating than the /3-rays, and less 
penetrating than the y-rays of thorium-/!. 

Thorium- A' was shown to give a y-radiation by comparing the 
a- and y-ray recovery curves of an initially pure preparation. 
The n-ray curve rose from zero, but the y-ray curve rose from an 
initial value about 22% of the maximum activity, as measured 
without screens, except the 2 mm. thick brass wall of the y -ray 
electroscope. These y-rays are much more easily absorbed than 
those of thorium-//, and are reduced to half-value in about 1 ram. 
thickness of lead. 

Thorium-// gives the greater portion of the /3-rays of thorium-' 
and -I), and these are of a harder type than those of thorium-/', 
but the latter gives practically al ! the y-rays (.A., 1912, ii, nib 
Two preparations of pure thorium-C, obtained by deposition on 
a nickel foil which was cut in half, were examined for the recorerr 
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of y-rays through different thicknesses of lead. The two 
”” vrv carves were of the same form, proving that if thorium-C 
Mi any y-radiation at all, its penetrating power, between 0 and 
MMi. ’of lead > is identical with that of the y-radiation of 

P. S. 

1 g offl e Experiments with the Active Deposit of Thorium. 
L T jJaksden and K. H. Wilson ( i’hil. Mag., 1913, [vi], 26, 
k;_- 36 il -The question whether thorium-C consists of two 
Separate products, or of one product disintegrating dually in two 
[ rs was investigated by finding whether during the decay of the 
..filiation of thorium-C, separated from a solution by means of 
I uii’tel plate, the a-rays of range 4'8 cm. decayed at a different 
■ate from those °f range 8'6 cm. This was done by balancing in 
M ionisation chambers the current due to the latter part of the 
■ai:;c of the rays of longer range against the first part of the 
..,.ye of both rays together. No alteration of balance occurred 
fee radiations decayed, and it was deduced that if thorium-C 
'insists of two separate products, their periods must be the same 
o within 1 part in 570. 

I A repetition of the experiments of Meitner (A., 1912, ii, 723) 
Hiih-med the results, but it was found that thorium-C, which, 
ria-n deposited from the emanation on a wire, is not volatile below 
■jin i- in air, is appreciably volatile when evaporated from a hydro- 
iilmic acid solution and heated gently, not above 300°. From a 
ihrio acid solution no volatilisation occurs. In presence of 
turnons chloride, zinc chloride, or even ammonium chloride, prac- 
irtliy the whole may be volatilised with the fumes of the added 
fall. It appears that the differences observed by Meitner in the 
b ami y-ray recovery curves of thorium 5 are to be ascribed to 
lucre complete volatilisation of thorium-C from the single drop 
of o-ray preparation than from the larger quantity of y-ray pre- 
paration. Other experiments showed that no true separation of 
the two sets of a-rays from thorium-C had been effected. Experi- 
ments with the (3-rays of thorium-C showed that the product giving 
ilusc rays could not be separated from the parent of thorium f). 

A soft y-radiation was found to be emitted by thorium-5 
analogous to that recently discovered for radium-5. F. S. 

The Position where the Thorium Series Branches. P. Beeb 
,n '1 Kasimiu Fajass ( Ph/sikal . Zeitsck, 1913, 14,947—951. Compare 
preceding abstract).- -The absorption curves of the a-rays from 
liiormm-C separated by nickel from the solution of the active 
.(■posit, both with and without the use of stannous chloride, were 
ound to lie identical, whereas if Meitner’s explanation were correct, 

J ll ‘ er ™ c c should have been observed. Similarly, the absorption 
-“■ve,. oi the 3-rays were identical. Meitner’s results were traced 
.o toe volatility of thorium-C chloride in presence of stannous 
! 1 ? ri * f . e § rea ter volatility of the (7-product than the B- in 
r-n o c iloride, and the lesser volatility in form of metal or oxide, 
s ui accord with the fact that the C-product is analogous to 
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bismuth, and the B-product to lead. Experiments with radiu ffl r 
which is chemically identical with thorium-#, showed that 
absence of stannous chloride it is quantitatively precipitated * 
nickel; in presence of stannous chloride only 10% is separate? 
These observations support the scheme of Marsden and Dar.ru 
that the branching of the thorium series occurs at the C-men.ht 
and remove all the objections to it. p ; 

The Branching Relations and Atomic Weights of the 
#-Members of the Three Disintegration Series. Kjsu:; 
Fajans {Vh.ynhd. Z-ilsch., 1913, 14, 901 — 953. Compare this vol, ~ 
660). — It is shown that the products, actinium-#, thorium-C’, jJ 
radium-#, which disintegrate dually along two branches, conform 
to the previous generalisation. The separate periods of the a-mod* 
of disintegration are respectively 2T5 minutes, 2’87 hours, 45 days 
and the estimated atomic weights, 210 5, 212'4; and 214*5. ]j' ? 
separate periods of the /3-ray modes of the two latter are l oo hours 
and 19-5 minutes. In the same place in the periodic table is 
radium-#, with atomic weight 210*5, and 0-ray period live davs, 
which also conforms. F. S’ 

Range of the Recoil Atoms from Thorium-C and 
Actinium-#. A. 11. Wood i Phil. Mag., 1913, [vi], 26, 5S0— 59?).— 
In the first method the active deposit on a small platinum disk 
was placed at the centre of a hemisphere, lined with tin foil, and 
kept charged positively to the disk. Recoiled atoms of thorium-* 
or actinium-# reached the hemisphere at low pressures by virtue 
of their momentum, whereas those just failing to reach were drawn 
back to the source by the action of the field, which was no; 
sufficiently intense appreciably to affect the range of Hie recoil 
atoms. Dust and moisture had to be eliminated. . The amount of 
recoil product was measured in a /3-ray electroscope, and curvet 
plotted of the amount for different pressures of air and hydrogen. 
The amount fell off with increasing pressure to about 1 itm. 
pressure (of air), and then remained constant at a small value, 
due probably to diffusion of recoil atoms which have become 
discharged en route. By extrapolation, it was estimated that the 
maximum range of the recoil atoms of thorium-# is 0T2 mm. in 
air at X.T.F., and in hydrogen rather more than four times longer. 
For actinium-# the range was found to be almost exactly the an:*, 
indicating that thorium-# is produced in the change of thorium-’, 
in which an a-partiele of range 4’8 cm. is emitted (that o: 
actinium-# being 5’4 cm.), and not in the change of thorium C m 
which the a particle of range 8'6 cm. is expelled, in agreement with 
the accepted view. The recoil atoms showed marked lack oi 
homogeneity, due either to irregularities in the surface ot the 
plate from which they recoil, or to scattering in their passa.e 
through the gas. _ -i 

In the second method, the ionisation produced by the re ■ 
atoms was measured at different pressures in an apparatus ana ogo«- 
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that used by Bragg for determination of a-ray ranges. After 
^rrertiou for ionisation due to a-rays and for 8-rays, the curves 
'■imectiug the ionisation per mm. of pressure and the pressure was 
■ 0 'id to be the same form for actinium-C as that connecting the 
«" of recoil product with pressure in the first method. But 
for thorium-6 1 a marked difference was observed, indicating that 
addition to thorium-/) there is a second inactive recoil product 
of ]on"er range capable of producing ionisation, and corresponding 
. ; ‘l t P j )e change of thorium-C associated with the 8'6 cm. range 
' tide. The range of this recoil product was estimated to be 
n lld mm. in air, and 0'74 mm. in hydrogen, in agreement with 
Wertenstein’s conclusion that the ranges of recoil products are 
proportional to the ranges of the a-particles expelled in the same 

F. 8. 


change. 


Uranium-X the New Element of the Uranium Series. 
Kasimiu Fajans and 0. Gohring { Physikal . Zeitsch., 1913, 14, 

877. -884).- Since the product of a /3-ray change is electrochemically 
nobler than its parent, it is to be expected that uranium- A' 2 would 
be easier to separate electrochemically than uranium- A']. Separation 
was effected by immersing polished lead plates for a minute in a 
fcd.Jv acid solution of uranium-X containing iron. Decay curves 
are shown, from which it is deduced that the mean value of the 
half-period was 1' 15 minutes ( + 0 01), and the period of average 
life 100 seconds. Since uranium- A', is analogous to thorium and 
uranium- X, to tantalum, the precipitation of tantalic acid by 
acidifying a solution of potassium hexatantalate was tried to 
effect the separation. TJraniuin-A'o is nearly quantitatively pre- 
cipitated without uranium- X lt when an acid solution of uranium-X, 
containing thorium, is added to an alkaline solution of potassium 
hexatantalate. With such preparations it was shown that 
uranium- A'j emits only the hard type of /3-rays given by uranium-X 
From the recovery-curve of the <3- rays of uranium-X], prepared, 
free from uranium-X 2 , by precipitation of thorium-uranium-X in 
acid solution with hydrofluoric acid, it was shown that uranium-X 2 
gives practically no hard 0- rays. It could not be shown experi- 
mentally that uranium-X] gives the soft 6-rays and uranium-X 2 
the y-rays, as may reasonably be inferred. F. S. 


The Disintegration of Uranium- A'. A lex anher Fleck ( Phil. Mag . , 
1 ) 13 , |yi], 26, 528 — 535. Compare preceding abstract). — The 
existence of the uranium-X 2 of Fajans and Gohring has been con- 

I lfirmed. It is deposited from slightly acid solution of uranium-X 
i lead, in small amount on zinc and magnesium, but not on gold 
platinum. The hard /3-radiatiuu of the lead plate fell, in six 
seven minutes, to the practically constant value of 60 or 80% of 
e value as first measured, from one and a-half to two minutes 
ter removal from the solution. It is precipitated in excess of the 
mlibrium amount with lead chloride, bismuth oxychloride, lead 
bismuth sulphide, when these precipitates are formed in a 
lution of uranium-X. On the other hand, a precipitate of lead 
VI >|. civ. ii. 61 
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sulphate contains initially less than the equilibrium amount 
uranium- X 2 , and from such a preparation the recovery curve °- 
the hard 0-rays was obtained. Precipitates of barium or thorm" 1 
oxalate appear to be similar. By comparing the hard and soft 
0-rays from such a precipitate of lead sulphate, it was shown ti- 
the soft 0-radiation comes from the parent substance, uranium- V 
of period of average life 35'5 days, whilst the hard 0-radiation 
comes from the product, uranium-X 2 . The mean value found tor 
the period of average life was 1‘6 minutes, corresponding with the 
half-period 11 minutes. In one experiment with bismuth oxy 
chloride, which could not be repeated, 94‘5% of the equilibrium 
amount of uraninm-X 2 was removed. It could not be volatilised 
at all under any conditions, even when evaporated and igniter] 
with hydrofluoric acid or acid potassium fluoride, although under 
these conditions tantalum is more volatile than niobium. It has 
not been found possible to obtain a definite proof that it occupies 
the predicted place in the periodic table as “ eka-tantalum." 

F. S, 

The Existence of Uranium- T. Geougk N. Antonov (Phil, 
1913, [vi], 26 , 332—333). — Controversial against Fleck (this vol„ 
ii, 464), claiming that the existence of uranium-T has not been 
disproved. F, S. 

Emission of Electrons from Tungsten at High Tempera- 
tures : an Experimental Proof that the Electric Current in 
Metals is Carried by Electrons. Owen W. Richabeson (Phil 
May, 1913, [vij, 26 , 345—350; Physical. Zaiitch, 1913, 14, 
793 — 796). — The view that the emission of electrons from heated 
solids is invariably a secondary effect accompanied by traces of 
chemical action is’ combated. Tungsten filaments, surrounded bv 
a concentric cylindrical electrode of copper gauze, were heated 
in a high vacuum, special methods being employed to remote 
absorbed gases and volatile impurities. The number of electrons 
emitted by the glowing filament was compared with the number 
of molecules of gas emitted, as deduced from the rise of pressure 
of a gauge attached, and found to be from 5 to 200 million times 
greater. ~ It is also many thousand times greater than the calculated 
number of impacts of gas molecules upon the filament. The possi- 
bility that the emission is connected with the slow evaporation oi 
the tungsten was negatived by the fact that, per atom of tungsten 
so lost, about a million electrons are emitted. In some circmn- 
stances the mass of the electrons emitted exceeds the mass of the 
tungsten lost, and amounts to 4% of the total mass of the hmgs ™ 
The possibility that condensable vapours, not measured by the 
gauge, may cause tbe emission is negatived by the fact that lnpni 
air and charcoal do not affect the emission, which is no a *■ * 
by very considerable changes in the amount and nature 0 • 

gases and vapour present. It is not denied that under o ^ 
cumstances electrons may be emitted from metals by ® 
of chemical reagents, aad that this emission would follow \ 
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. 0 f dependence on temperature. The experiments prove that 
I ' C , irrel it in metals must be carried by electrons entering the 
' Ital iro" 1 outside points of the circuit. F. S. 

The Helium Content and Radioactivity of Natural Gaa. 
F.SERICU CziKd ( Zeit&ch . anorg.Chem., 1913, 82, 249—277. Compare 
p'jdv and McFarland, A., 1907, ii, 949). — Natural gas is examined 
ii a" special apparatus, in which, hydrocarbons are condensed by 
j" 'pi a j r> an d other gases are removed by means of cooled charcoal. 
\]| the gases examined are found to contain helium, the per- 
* ntaves m natural gas being 0 0014 from Kissarmas (Hungary), 
Jh>ii 63 from Pechelbronn, 0'0089 from Weis (Austria), and 0 0141 
(rom Xeuengamme near Hamburg; also 0'0067 in a mine gas 
from Gneisenau, and 0'38 in gas from a deep boring in Alsace, the 
list containing 46% of nitrogen, whilst the others are low in 
nitrogen. Atmospheric air contains about 0’0005% of helium, and 
calculations are given of the quantity passed daily into the 
atmosphere from some of the principal thermal springs and sources 
of natural gas. 

The radioactivity of the same gases is determined by means of 
the fonlaktoscope. AH the gases examined contain emanation, the 
quantity being small, and varying within rather narrow limits. 
The deep boring in Alsace gives a very high activity, the primary 
rock being reached in this case, whilst the other borings are in 
sedimentary rocks. An approximate proportionality between 
nctivitv and helium content is observed. The quantity of helium 
is, however, far too large to be derived entirely from the recent 
disintegration of radium, and the greater part must have been 
nresent previously in the rocks. C. H. D. 

An Occurrence of Radioactive Minerals. W. Mironov 
Ztitsd. Kryet. Min,, 1913, 52, 619; from Sitznngsber. Nalnrf, Get. 
9. Petersburg, 1910. No. 7 — 8, 286 — 290). — Radioactive minerals 
iccur in a granular limestone of Devonian age at Tyuya-Muyan, 

•0 versts south-east of Andijan in Fergana, Russian Central Asia. 
)ne of these minerals — ferganite — has a radioactivity of 1 44, 
ompared with tlroria as 1, and Joachimsthal pitchblende as 1'82. 

L. J. S. 

Occluded Gases in Geissler Tubes. Robert W. Lawson 
Physihil. Zeilsck., 1913, 14, 938 — 941). — The author has extracted 
lie gases found in Geissler tubes, some of which were new, and 
nne of which had been used for prolonged periods. He draws the 
occlusion from the experiments that all the gases observed had 
een occluded in the electrodes, and that the formation of helium 
com hydrogen is not confirmed by his experiments. In the. same 
ay the synthesis of neon from helium and oxygen is unlikely, 
nee helium was present long after the neon; and oxygen was only 
Iwervable when the tube had been in use for several hours. The 
utlior attributes the relatively large amount of oxygen to the 
^composition of neon into helium aud oxygen (compare Collie and 
’atterson, T., 1913, 419). J. F. S. 

61—2 



ii. 912 


ABSTRACTS OF CHEMICAL PAPERS. 


Electrochemistry of the Halogens, Chlorine, Broa 
Iodine and of Iodine Monochloride, Iodine Bromide ^ 
Iodine Trichloride in Nitrobenzene Solution. |’ atl1 * 
Bkuner and Antoni von Galecki (Zeilsch. physical. Chrui nm? 
84, 513 — 557). — A large number of conductivity experiments l . 
been carried out with solutions of the above-mentioned substarr” 
and hydrogen bromide in nitrobenzene solution. It i s s | 10Wn ^ 
the conductivity differs as absolutely dry nitrobenzene or 
benzene which has been exposed to the air is used. Xhe v ,,. 
solutions were therefore in many cases prepared and measure, r.' 
entire absence of moisture and out- of contact with air. I tI p er j 
dry nitrobenzene, chlorine, bromine and iodine do not 
electricity, whilst iodine trichloride and iodine bromide poster 
considerable conductivity. In moist^ solutions of nitrobenzene 
iodine, bromine, bromine iodide and iodine trichloride all conduct 
the conductivity increasing in the order in which they are written 
above. Dilution of the solutions causes an increase in t j„ 
equivalent conductivity. On electrolysis, both in dry and 
nitrobenzene solutions, the halogen is always deposited on |],, 
anode in accordance with Faraday’s law. The electrodes in tin,, 
experiments were of silver which had been coated with a silver 
haloid, and consequently were not affected by coming into tie 
halogen solutions. The amount of electrolysis was determined br 
an increase in the weight of the anode due to further formation of 
silver haloid. There was no deposition on the cathode hut in sow 
cases a slight reduction occurred. Continued electrolysis caused 
complete removal of the halogens from the solution. In transport 
experiments the halogens wandered entirely to the anode, the 
quantity of the halogen round the anode corresponded with tw 
equivalents for every 96,540 coloumbs passed through the solution 
except in the case of bromine, where the relationship is smaller, and 
varied between 1‘5 — 1'7 equivalents. The nature of the con- 


ductivity in these cases is discussed, and it is shown that it, is not 
due to the presence of halogen acids or to an ionisation of the 
halogens IC1 — > I* -I- Cl'. An explanation is offered based on the 
formation of additive compounds of the oxonium type with the 

solvent, thus C 6 H 3 , N < ^Q~Q < j' 1 . Measurements are also given of 

the conductivity and transport of hydrogen bromide in dry nitro- 
benzene solution. J- I- ' 


The Variations in the Electrical Conductivity of Nitrobenzene 
Solutions of Bromine. Ludwik Bkuner and J. Sahbill (hittii 
physikal. Chem., 1913, 84, 558—569. Compar e preceding •tetrad) 
— The influences which may bring about a fluctuating conductivity 
in solutions of nitrobenzene have been studied. It is shown, i» 
the first place, that the addition of water is not responsible en ire 
for the changes. On distilling nitrobenzene, four fractions w ^ 
obtained, each extending over a range of 0’25°; the firs ° 
gave a solution with bromine which had a conductivi y v . 
times as large as that of the last fraction. On freezing a s 
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[r; bromine iu nitrobenzene and then raising to the experimental 
temperature, the conductivity rises permanently. The addition of 
- er al oxides (Ag a O, Al a 0 3 , and CdO) reduce the conductivity of 
„ bromine solution about seventy-five times. Other substances, 
Elicit as silica and barium sulphate, have no action. A hypothesis 
to explain the changes of conductivity is given. This is based on 
,l lf . formation of conducting additive compounds and an absorption 
ci these conductors by the added oxides. J. p. g. 

The Electrical Conductivity and Electrolysis of Solutions of 
Bromine, Iodine Bromide, Iodine Chloride and Iodine Tri- 
chloride in Liquid Sulphur Dioxide. Ludwik Bruner and E. 
Busier (Zeilsch. physikal. Chem., 1913, 84, 670—584. Compare 
preceding abstracts).— Experiments similar to those of Bruner and 
t; deck- ( loc . cit .) in nitrobenzene solution have been carried out in 
ulpliur dioxide solution. It is shown that liquid sulphur dioxide 
rhich has been carefully dried by distilling over phosphoric oxide 

I as no conductivity. A solution of bromine has no conductivity in 
be absence of moist air, but as soon as moisture is admitted to the 
pparatus a considerable conductivity is set up. The conductivities 
i the halogen compounds mentioned above have been measured 
i sulphur dioxide solution, and it is shown that the equivalent 
inductivity in each case is about one hundred times smaller than 
lat given by Walden. In the latter cases the authors attribute 
le conductivity to the formation of conducting additive corn- 
muds with the solvent. From electrolysis experiments it is shown 
iat the halogens are deposited on the anode, and that there is no 
idence of the existence of a halogen acting as cation in sulphur 
oxide solution. J F S 

Electrical Conductivity of Dilute Solutions of Some Sodium 
ilts in Ethyl Alcohol. Nilratan Dhab and Devendra Nath 

uttaciiakyva (Zeituch. anorg. Chem., 1913, 82, 357—360). The 

^alne of ii x for sodium benzoate and other organic salts in alcohol 
Is less than 40, whilst for inorganic sodium salts it approaches 45. 

C. E. D. 

***** Conductivity of Solutions of Molybdenum Penta- 
Cblonde. Stewart J. Lloyd(A Physical Chem., 1913, 17, 592-595). 

. olybdenum pentachloride dissolves in organic solvents, forming 
" “ ™ S have a greenish- or a reddish-brown colour. The 

livitv on d^ a sh ? w . a decrease in molecular conduc- 

•miduct a„„r n t ° 1 i!) W U St r the reddish-brown solutions either do not 
then diluted Tn ?(. 0r show r ai ! “crease in molecular conductivity 
’ , In tdl ® case of t} i6 acetone solutions which are of a 
JirouS a C ° °- Ur ’ he con<iu ctivity decreases on dilution, passes 
:li 3 u»e , mlnimum > an d on further dilution increases. This 
f rompanied le hv haraCter ° f the COI1 ductivity-dilu!.ion curve is not 
elutions Data Tro COrre , s P° n f n S change in the colour of the 
Mate acetnn! V u“ rd , e<i for solutlons in methyl and ethyl 

. etone, benzaldehyde, pyridine, and glycerol. H. M. D. ' 
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A General Relation between the Concentration and th 
Conductivity of Ionised Substances in Various Solvent* 
Charles A. Kraus and William C. Bray ( J . Amer. Chsm. Soc. f y, ■ . 
35, 1315— 1434).— The authors propose to express the relatio,’ 
between the concentration and the conductivity of electrolytic 
solutions by the general equation: (cy) 2 /c(l - y) = K + U( t :. 
where c is the concentration, y the conductivity ratio A \ 

A', D, and m are constants. In sufficiently dilute solutions, the tern 
involving ( ey) m becomes negligible in comparison with A, ami th> 
equation approaches the simple mass-action law as a limit. I„ co ' 
centrated solutions K becomes negligible in comparison TO j, 
D(cy) m , and the equation assumes the form of that of Storch. for 
m>l the molecular conductivity passes through a minimum value 
whilst for m<l the molecular conductivity decreases continuously 
with increasing concentration. 

At first glance it may appear that the proposed equation is 5 
purely arbitrary one, involving four constants, A 0 , D, A, and m 
(A 0 being involved in the determination of y). The constants, 
however, are not arbitrarily determined in all respects. K and \ 
are, of course, interdependent., hut they may in most cases U 
determined independently of D and m. In many cases m may 1* 
determined independently of the three remaining constants. 
Graphical methods are described whereby the constants may Ik 
conveniently evaluated front the experimental data. It is also 
shown that a method is provided whereby the law of mass action 
may be tested without assuming a value for A 0 , a result of very 
great importance. 

The general equation was tested on, and found to apply lo. the 
extensive conductivity data which have been accumulated In- 
Franklin and his co-workers for solutions in liquid ammonia. The 
deviations from the law of mass action become appreciable at ionic 
concentrations between O'OOliY and OOOOliV. The smaller the 
ionisation of the electrolyte the higher the total concentration up 
to which the law of mass action is sensibly obeyed. 

With the aid of the transference data of Franklin and Cad; 
(A., 1904, ii, 466) the ionic velocities of a considerable number o! 
ions in liquid ammonia solutions have been calculated, and these 
values compared with those of the same ions in water. The former 
are, on the average, 2'59 times greater than the latter, although 
the ratio is by no means constant. It is noteworthy that the 
velocity of the ammonium ion is not larger than that of the other 
cations in liquid ammonia, and from this result and other con- 
siderations the conclusion is drawn that the speed of certain iok 
in a given solvent is not related to the possible dissociation of this 
solvent into ions of the same character as those of the dissolve 

substance. . ;i 

The general equation is also found to apply to solutions in q 
sulphur dioxide. The influence of temperature on the conducm 
of these solutions is readily accounted for by the variation 
these constants undergo with change in temperature. 



general and physical chemistry. 


ii. 915 


lu the case of dilute solutions of strong electrolytes in non- 
oueous solvents (including the higher alcohols), conductivity 
icasurement* on which have been made by Dutoit and his 
.porkers, it was found that the law of mass action applies, within 
< e jjujjtg of experimental error, up to ionic-concentrations between 
,vjQj an d O'OOl normal; at higher concentrations the deviations 
Income measurable. This limiting ionic concentration is approxi- 
n>atelv the same for solutions of a given electrolyte in different 
solvents, and for different electrolytes, strong or weak, in the same 

** hi the case of concentrated solutions in solvents of low ionising 
power, 7 may be neglected in comparison with 1 , and the general 
equation simplifies to ch 2 =P(cA) m , where P is a constant involving 
V. Since A 0 does not occur explicitly in this equation, the general 
equation may be tested without a knowledge of the value of this 
constant. The equation was found to hold for all cases (sixty-seven 
volutions and twelve solvents) for which trustworthy data 
exist. 

The general equation is also applicable to aqueous solutions of 
strong electrolytes, for example, to solutions of potassium chloride 
varying in concentration from O'OOl to 2*0 normal. The agreement 
is to within 0T%, but to obtain this agreement in the more dilute 
solutions it is necessary to assume A 0 =1283 instead of the 
commonly accepted value 1301. In all probability the commonly 
accepted values for A 0 for all binary electrolytes are 1 — 2% too 
high. _ , 

There is reason for believing that salts of higher valence type 
obey the same general law as do binary electrolytes, but the 
general equation cannot be tested as yet, owing to the lack of 
available data and because of complications arising from the forma- 
tion of intermediate ions. 

The relation between the ionising power of a solvent and the 
values of constants K, D, and m is discussed, and it is shown that, 
with decreasing dielectric constant, K approaches zero (or, at least, 
a very small value); D approaches a constant value, 0'35, which 
undergoes but little change as the dielectric constant falls below 
22; and m increases, approaching a value greater than 2. The 
exceptions to the Nernst-Thomson rule lose their significance in the 
light of the results obtained in this paper, and when the compari- 
son for a given solute is made between the constants of the general 
equation instead of between the conductivities directly, no dis- 
crepancies appear. 

From a theoretical point of view the most important results 
o tamed are: that all solutions of binary electrolytes obey the 
dilution law; that the law of mass action is obeyed at high 
' nitions; that the divergence from the law of mass action at higher 
concentrations is a function of the ionic concentration; and that 
or a given electrolyte in different solvents the trend of the conduc- 
ivi y curve is determined by the dielectric constant of the solvent. 
u,a 19 shown that the fundamental hypothesis of Arrhenius, 



ii. 916 


ABSTRACTS OF CHEMICAL PAPERS. 


according to which the ionisation ie measured by the ratio 
is in harmony with the observed facte, not only in ver ■ 
solutions, hut also in concentrated solutions (up to Jn0 f ', u k 
normal when viscosity changes are taken into account). An r-v ] 
tion of the observed deviations from the law of mass action is ft 
looked for in the interacting forces due to the presence of cl ° ™ 
particles (ions) throughout the body of the solution. J g 

Chemical Reactions and Electrical Conductivity of m 
aqueous Solutions. Hamilton P. Cady and 11. 0. Licotevw ° n ’ 
(/. Amer. Chem. Soc., 1913, 35, 1434 — 1440). — bn-,,* 1 ^ 6 
others (Kahlenberg, A., 1902, ii, 301; Sammis, A., 19Q6 ! ii " gvr * 
Gates, A., 1911, ii, 394) have conducted double decomposition 
non-aqueous solutions, and state that some instantaneous reach "! 
occur in solutions which show no conductivity, that is, in 80 ] ut j 0l! ' 
where dissociation has not occurred. This statement has b™* 
disputed by Allen (Kans. Univ. Set. Bulletin, 1905), and th° 
authors have carried out further experiments on the subject 

Benzene, toluene, and light petroleum were used as solvents tbs 
salts employed being silver melissate, copper melissate, lead stearate 
barium linoleate, lead erucate, and copper oleate. In all exneri 
ments moisture was rigorously excluded. f ' 

The benzene and toluene solutions of each of these salts showed 
some conductivity, which increased when dry hydrogen chloride 
was passed into the solution. No precipitation occurred with the 
salts of the saturated acids, that is, with the melissates and 
stearates, when hydrogen chloride was passed in, but precipitates 
were formed with the oleates and erucates, that is, with the salts 
with one double bond, and with the linoleate, which contains two 
double bonds. In no instance was the reaction found to he install 
taneous, although rather rapid; the conductivity of the solution 
diminished as precipitation took place. The solutions of the salts 
all showed the phenomenon of polarisation, which indicated that 
they possessed properties similar to those of an ordinary electrolyte. 

It is thus possible, in contradistinction to the opinion of Kahlea- 
berg, that the above reactions may be due to ionisation. An alter- 
native explanation may be that the reactions with the salts of the 
unsaturated acids take place in two stages, additive products being 
first formed with the hydrogen chloride, and then breaking down 
into the metal chloride and the organic acid. T. S. P. 

The Volume of Ions in Solution. Nilratan Dhar [Ztittci 
Elektroch'.m., 1913, 19, 748 — 753). — On the assumption that Slobs 
law is applicable to ions, the author deduces the formula 
6ir{v/HaN = 29x 10 13 , 

in which a is the radius of the ion, N the number of ions in the 
gram ion, v the mean velocity of the ion, H the field in which 
it moves, and ( the viscosity of the solution. From investigation 
of this equation with a number of solutions it is shown that the ions 
occupy a smaller space than the molecules from which they are 
formed. J. F. S. 
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Tbe Degi -66 Dissociation of Binary Electrolytes as a 
[function of the Normality. Cornelis van Rossem (Chem. 

1913, 10, 874 876). A theoretical paper discussing the 
Union between the degree of dissociation of weak and strong 
binarv electrolytes and the normality. A. J. W. 

Electrical Dispersion Bands in Benzene, Toluene, and 
petroleum. Andrei R. Colley (J. Rust. Phys. Chem. Soc., 1913, 
45. /Vi/.s. /’art, 249 — 265).. — The author shows that the method 
employed by Linnitschenko (this vol., ii, 550) in inveetigating 
(electrical dispersion leads to considerable errors, the accuracy 
Attained being at most one-tenth of that given by the author’s 
method fA., 1908, ii, 909), so that Linnitschenko’s criticisms of the 
author’s results are unjustified. T. II. P. 


The Potential Due to Liquid Contact. III. Alexander C. 
(Ymmixo and Elizabeth Gilchrist ( Trans . Faraday Soc., 1913, 9, 
K4- I?5).— Whilst Planck’s equation applies to boundaries at 
which mixing does not occur, Henderson’s equation applies to 
continuous transition through a series of mixtures. Experiments 
show that a 1 sharp boundary is not realisable in practice, and 
Punch's equation is therefore inapplicable. The change of contact 
puu-ritiai with time has been measured, and must be attributed to 
salt migration. In actual measurements, a boundary must be 
’resilly prepared, and capillary tubes must be avoided. 

Cells of the type JV/1KC1 1 connecting solution! Nj 1KC1 have also 
icon examined, in which the first boundary is at a membrane and 
it the second the solutions mix. In all cases a potential is observed 
vim'li steadily falls to zero. C H D ' 


Thermal Calculation of Electromotive Forces. Johannes 
N . Bkossted (Ztitsch. Eleklrochcm., 1913, 19, 754-757) —The heat of 
(he reactions Hg + AgC'l - HgCl + Ag and JPb + HgCl = Hg + IPbCL 
have been redetermined, and found to have values 1400 cal. and 
’ . lespectively, which are in accordance with the values 
previously found by the author. Using the Nernst heat theorem, 
'’^Gomotive force of the two elements represented by the 
y !S 10US calcuIatea out to it — 0*026 and 0*514 respectively. 
It i' elm 1 ™ *), rS i WC ) VL ^ 1 f^ ose determined experimentally. 

shown that the heat values used by Pollitzer (this vol., ii, 669) 
■?i not in accord with those found experimentally. J. F. g. ' 

(Tritot'wn!! ? f th ® C °PP 6r Voltameter. Nilratan Dhar 

\Z Atech. hhklrochem 1913, 19 74fi 7 j.q\ rp. _ .. ■ , 

results of a n ; A • /. 748).— Iho author gives tho 

i„ serL w L r?, 0f de ‘f min ’Vions made with a copper voltameter 

5—0*5 milliamDerIs er f V h° metW W '^ c!l sh ° W thatfor sma11 ™rrents, 
imich Jo low The J 8 J PP / r volta F leter g™s values which are 
I lie same f of a number of other investigators on 

n’flnf-nce of fcurmnt d SCUS ^’ * iS made ^dent that the 
air affect the acrur^J fa?**’ ,7 ld “““^ration, and presence of 
is not clear v0 ^ a meter, but in exactly which way 

' J. F. S. 
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The Electrical Transport of Gels. Stanislaus Cluj, 

( Kolloid-Z’AUth . , 1913, 13, 194— 200).— Measurements k T( , 
made of the rate at which particles of stannic acid are transport 
when under the influence of an electrical held. The stannic 
was prepared by hydrolysis of the halogen salts of tin. 

The mobility of the gel is found to be a function of the hydros 
ion concentration of the dispersive medium, the gel behaving as s 
negative colloid when the hydrogen ion concentration is very'sa s r 
and as a positive colloid at higher concentrations. The isoelectric 
point corresponds with O'OOOll mol. of halogen acid per litre. p : , 
transition from the one electrical condition to the other is a re ,. ets ; 
ible process, and the isoelectric point can be satisfactorily deter- 
mined either by the gradual addition or by the gradual 'remora) 
of acid. From experiments in which other acids were added to tk- 
dispersive medium, it has been found that the behaviour of oxalic 
acid is anomalous, and this is attributed to the formation of 
complex compounds. 

An explanation of the varying electrical character of the ?t l 
particles is given, in which it is supposed that the amphoteric nature 
of the stannic acid plays a part. H. M. D. 


The Pnotoelectric Effect. Karl T. Compton and Owes V. 
EiciiAimsoN (Phil. Mag., 1913, [vi], 26, 549-567. Compare A.. 
1912, ii, 1039). — The relationship between the frequency of the 
light and the photoelectric emission of electrons is studied in the 
case of platinum and aluminium by means of an apparatus similar 
to that previously employed. The results indicate that the photo- 
electric sensitiveness is the same function of the frequency for si] 
metals, the difference being that the curve is shifted bodily out to 
the region of short wave-lengths for electronegative metals. This 
function is evidently not expressed by the equation 
N = Ah jKV-(l - e/300 . w 0 / hv), 

which it was proposed to test in the investigation. The equation, 
however, accurately predicts the values of and A,,, and seems 
to express part of the truth. It had previously been shown that 
this equation is only ono of the solutions of the theoretical eqm 
tions The present results point to the existence of another tern 
in the solution, which would probably be found in A' being equs 
to the sum of two terms. The first term would be the right raemta 
of the equation, and would provide the first maximum and Ur 
“selective” effect. The second term would provide the mm 
maximum, and account for the “ norma! effect. J- t - «■ 

Photoelectric Researches on Some Liquids. Apparent Los 
of Positive Electricity Caused by the Ultravio * B* 
Michele La Rosa and V. Cavallako (AW Cm.. 1J> S . 

39 — 47). — When photoelectric observations are made o . 
active substances placed very near the source o n rav ^ 

the Halhvachs effect and the Lenard effect are s 'perpo d,^ 
some substances may appear active m the usual w V 
dispersion of the negative charge), some inactive 
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opposite way (most rapid dispersion of the positive charge), 
depends on the nature of the substance and on the 
*l'tious of experiment. Water, ethyl alcohol, and ethyl acetate 
the” Ifallwachs effect more than the other. Ethyl ether is 
? _ . , e or V ery feebly so; methylene bromide is feebly active; in 

, ina f l ' _ pt . t i ie Lenard effect is greater than the other effect. 

MU R. y g 

Magnetic Susceptibility of Binary Alloye. KOtaro Honda 

. Soni2 {Set. Hep. Ttiholcu Univ., 1913, 2, 1 — 14. Compare A., 
l"lO ii- 686).— The magnetic susceptibility of the alloys of anti- 
1 --bismuth antiraony-zinc, antimony-aluminium, antimony- 

Murium tin-tellurium, tin-lead, and bismuth-tellurium have 
Mil determined. It is shown that compounds of these elements 
j, n -e a susceptibility value which cannot be deduced from the 
■lilues of the constituents, and that in the susceptibility concentra- 
tion curve the existence of a compound is most markedly shown. 
The curves are straight lines between the compounds and the single 
constituent when there is no miscibility. When there is miscibility 
t!ic curves have rounded course. Complete diagrams are given of 
i lie cases investigated. J- F. S. 

Magneton and Store Numbers of Magnetic CationB. 
Adolf Heydweilkr (Her. Dent, physical, (?<«., 1913, 15, 821 — 825). — - 
From investigations on the ion refraction of salts of manganese, 
iron, cobalt, nickel, copper, and chromium, the relationship between 
die stere numbers and the magneton numbers are compared, the 
latter values being taken from the measurements of Weiss (Verb. 
i)mt. Physical. Ges., 1911, 13, 736). It is shown that the stere 
number ( p ) of the bivalent cations are not very different, whilst 
those of the tervalent cations are also similar, but about 3/2 times 
as large as those of the bivalent cations. In all cases the stere 
numbers and magneton numbers ( n ) are of the same dimensions. 
In four cases, Cr'", Fe"', Ni ;/ , and Cu", in the case of Fe ; " 
and Ni' ;/ p— n, in three cases, Fe v , Mn /; , and Co" p<«. It is also 
shown that in those cases where there is approximately the same 
space-filling, the true ion volume is changed considerably when 
t here is a change in the valency. The amount of the change is 
approximately in the ratio of the two valencies. J. F. S. 

New Formulae for Calculating the Cubic Expansion of 
Water. P. H. Hofbauer (Zeitwh. phys>k<tJ. 1913, 84. 

<62 — 763). — The author deduces two formula; which give values 
for the cubical expansion of water that agree with the experi- 
inerifcally-determined values to the fifth decimal place. The first 
formula covers the temperature range 0 — 40°, and has the form 
v = •«*/*). 

•aid the second covers the range 50 — 100°, and has the form 
U=iI»K«r[(rt1/«.rl/ r ) 3 ]. 

in which r has the value ed/277, 0 the absolute temperature of 
the water, v the corresponding volume, and e the base of natural 
logarithms. j. J?, & 



ii. 920 ABSTRACTS OF CHEMICAL PAPERS. 

Discontinuity of Temperature at the Limit of a Gag a , ■ 
Absorbing Wall. K. Leontiev I J. Kms. Phys. Ghem. Soc., 1913 4? 
Phys." Part, 210— 218).— The author has investigated, by’ * 
Smoluchovski’s method (A., 1900, ii, 63), the manner in which th'’ 
discontinuity of temperature of a gas at a glass wall depend; ' 
the temperature. The gases employed were ammonia, metkylanli °° 
ethylamine, methyl and ethyl chlorides, methyl bromide, 
methyl ether, which undergo considerable adsorption at a ;\ s . 
surface. 

The forms of the curves obtained for the relation between dj. 
continuity and temperature may be explained on Lazar;/ 
assumption ( J . lltiss. Phys. Ghem. Soc., 1911, 43, 69) that the 
adsorption of the gas on the wall of the vessel influences tie 
magnitude of the discontinuity. At low temperatures the gaseous 
lamina formed has a considerable elfect, with the result that tie 
conditions are excellent for the equalisation of temperature 
between the wall and the adjacent gas molecules ; consequently, the 
extent of the temperature discontinuity diminishes. When tie 
temperature is raised the adsorbed layer becomes lessened, and tie 
discontinuity more marked ; at a certain temperature of the wall 
the efficiency of the gaseous layer is determined solely by th e 
general number of the molecules, and the conditions “are then 
analogous to those prevailing with gases, such as air, which are 
only slightly adsorbed. Indeed, the curve for the discontinuity- 
coefficient in air possesses the same general form as the upper 
portions of the curves for the gases mentioned above. 

That the variation of the discontinuity with temperature cannot 
be regarded as due exclusively to change of the coefficient of thermal 
conductivity is evident from the essentially different forms of the 
curves expressing the relations of these magnitudes to temperature, 

T. H. P. 

An Improved Method for the Determination of the Specific 
Heat and the Heat of Dilution of Liquids with Details in the 
Cases of Dilute Hydrochloric, Hydrobromic, Hydriodic, Nitric 
and Perchloric Acids, and Lithium, Sodium and Potassium 
Hydroxides. Theodore W. Richards and Allan \V Eovr 
(Ztilsch. pkysikal. Ghem., 1913, 84, 585 — 610. Compare A., 1905, ii, 
677; 1908, ii, 806). — The specific heats of the above-mentioned 
solutions have been determined by a modification of the method 
previously described (loc. cil .). It is shown that an uncertainty 
crept into the value of the determinations in previous experiments 
owing to undetermined temperature changes during the pouring 
of the alkali into the acid, and as the heat liberated in this reaction 
is the basis of the determination, the results were not as accurate 
as they might have been. The present experiments were carried 
out adiabatically in the usual manner, the liquid under investi- 
gation being placed in a platinum calorimeter. The acid vhic 
was to be neutralised was placed in a platinum vessel and sun ui 
the liquid in the calorimeter, and the alkali was contained » 
smaller platinum vessel, which in its turn was sunk in theyaci ■ 
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H „,h platinum vessels could be rotated, and so serve as stirrers. 
\V)irn the temperature of the whole system had become constant 
vessel containing the alkali was opened at the bottom and the 
and alkali allowed to mix, and the heat thus generated, which 
u,i> known exactly, used to heat up the surrounding liquid. The 
r .i experiments were carried out with water at a number of 
Miipiratures, and from them, assuming the specific heat of water 
lad the value unity, the temperature-coefficient of the neutralisa- 
iloi, of sulphuric acid by sodium hydroxide under the experimental 
i auditions was -49'5 cal. per degree rise of temperature. The 
carefully prepared solutions of alkalis and acids were substituted 
he water and the specific heat determined. The results are shown 
to cc correct to O'OOOl. The following mean values are given 
for the temperature range 15 9— 20-1°: HCI,200R,O, 0'9814 ■ 
HChlrtOIhO, 0-9634; HBr,100H. 2 O, 0'9433; HI,100H„O, 0 9313 - 
llXO,. 100 ir 5 O, 0-9584; H(!10.„100II 2 0, 0'946G; K.6II,100H,,O , 

I Tty ; KaOTT.lOOHjO, 0 9664; NaOH,200B,O, 0’9827; and* 
l.iOJhlOOHoO, 0'9813. The molecular heats of "the solutions are 
calculated, and it is shown that on dilution of HCl,100H 2 O to 
MCI, 20011,0 the added heat capacity of the gram-molecular weight 
is slightly Iese than the heat capacity of the added water ; the same 
applies to the dilution of sodium hydroxide. From the molecular 
heats of the solutions of the type J/A,100H 2 O it is shown that the 
value increases with increasing molecular w’cights for the halogen 
acids, and falls for the alkali hydroxides; perchloric acid has a 
somewhat larger value than nitric acid. J. p, g 


Spectfie_Hea^°f Solids. Hans von JCftner (Zriltch. Klektroohem., 
1913, 19, 711— 720).— A mathematical paper in which an expres- 
sion is evolved, giving the relationship between specific heat and 
temperature for solid substances. The expression is applied to 
ire known values for a number of substances. J. p g. 


Specific Heats of Some Binary Liquid Mixtures. Adolfo 
i AMi'ini (Mu R. Accad. Sa. Torino, 1913, 48, 968— 977).— The binary 
Iiimurcs of alcohol with diphenylamine, nitronaphthalene, u-naph- 

hitel from The f ° T Ve T C,fiC heatS greater than th0Ee ealeu- 
, la ^ of mixtures (compare Schultze, A., 1912, ii, 

of lm lamine and a-naplitliylamine show a rapid change 

llm m xtnrTT ",V T.T g f ,, r0m , the solid to tlle lK l uid state, hut 
Of mixtures at TT d d ° * 0t e ? hlblt ' thls behaviour. In the case 
, hi s comnonent b temperat .“ re ^ the m. p. of one component, 

it would have In “ SP<!C / hC , heat corre3 P°“ di ag wd -h that which 
a Mve m “e superfused. not in the solid R, y S. 


Et& d pi w^ of 

('Um. ,% c ifn, L J- A - Pnkovskaja (.7. Suss. Phys. 

that, with'dilntV , * I 1 08). ft was found bv Maknvecki 

lowering of the "° " tlons of dle %l ethylene ether in water, the 
twice as small as fP Q ^ r pressure of the water ie approximately 
small as it should be according to Raoult’s law. Since 
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Troufcon’s constant for this ether has the value 21*2, which ' 
given by non-associated liquids, the author has investigated ** 
molecular freezing-point depressions of dilute aqueous ^ 
of diethyl ethylene ether. ' UtiQ2s 

It is found that, with increasing concentration of the ether 
molecular depression at first diminishes, but remains const* * 
a mean value of 18'63° for depressions lying between 0'3 andV-r 
The initial diminution of the molecular depression is shown \ 
due to the supercooling influence of the bath. The results 0 fV* 
and a further series of measurements with solutions of V V 
concentration show that as the mol. % of the ether increases f ^ 
0 0506 to 15 ’18, the molecular depression of the freezing / 0ID 
diminishes only from 18'63 to 15 '18. Hence, within the ran^f 
concentration investigated by the author, it seems impossible 
the diminution of the vapour pressure of water by diethyl ethyl/! 
ether should be only one-half as great as that required by Kaoult ' 
law. s 

The molecular depressions for solutions of water in dieth I 
ethylene ether have also been investigated. On the assumption that 
the curves connecting the molecular depression with the logarithm 
of the concentration of the water give, throughout their whole 
course, a partial indication of the extent to which the water 
molecules are associated, it is seen that with increasing concentra- 
tion association proceeds at first slowly and then rapidly; if the 
concentration is raised approximately to the cryohydrate point 
association again slackens, and the curve becomes asymptotic to 
the log.-concentration axis. The greatest observed value for the 
molecular depression of the freezing point of diethyl ethylene ether 
is 41 ‘4, and the mean value calculated from van’t Hoff's formula, 
39'05. Measurements of the specific heats of the liquid and solid 
ether gave the mean values O' 4203 and O' 2839 respectively. 

T. H. P. 


Synthesis of Natural Fats from the Point of View of the 
Phase Rule. II. The Ternary System : Tripalmitin-Stearic 
Acid- Palmitic Acid. Robert Kremann and H. Klein (Monaltk., 
1913, 34, 1291 — 1311. Compare A., 1912, ii, 1152). — A purely 
physical paper, forming the second of a series in which the freezing- 
point curves of systems approximating in composition to the 
mixtures of glycerides and fatty acids present in natural fats will 
be recorded and discussed. In the present paper tables and curvet 
of the melting points of mixtures of the three substances men- 
tioned in the title, taken two at a time, are first given, and then 
similar data are given for ternary systems in which two of the 
components are present in constant amount, with varying propor- 
tions of the third. T. A. H. 


Connexion between Boiling Point and Molecular Weight 
of Substances. J. C. Thompson (Ckem. News, 1913, 108, 189— 
Compare A., 1912, ii, 1136).— In an attempt to find a relationship 
between the boiling point and molecular weight of organio sub- 
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it has he* 11 f° und that tIie expression T/p^^.MO-i affords 
r"' pruximate constant for a large number of hydrocarbons. By 
\ of several examples it is shown, however, that the value of 
ke junction increases slightly as the proportion of double and 
• Je ijonds increases. An attempt is made to explain the observed 
ifuciice of unsaturation in terms of the attractive forces acting 
ttween the carbon atoms. H. M. D. 


Xew Formulae for Calculating the Vapour Pressure of 
Pater Vapour. P. H. Hofbauek (Zeilsch. physikal. Chein., 1913, 
4. I6J. Compare A., 1912, ii, 735; this vol., ii, 556). — In a 
reuous paper the author deduces the formula 

logP/p = o log Jp& .p'b' + log(l/0 + 1 /0). 
d the present paper the value of the constant c in the above 
[pressiou is given, for the conditions 0 = 373° absolute, P = 760, 
the heat of evaporation, and 5 the density at the normal boiling 
oiut, and vi — 0434294 as 

c = log(m . & 1 dP/P. d&) . loppS. 

[ this value is inserted in the above expression, the formula then 
ikes the form : 


Pip --- -ttpdP . d P . }, . rfBrfS. 


J. F. s. 


I Vapour Pressure of Saturated Solutions. Ill, The 
Determination of the Vapour Pressure of Solutions of Sodium 
(blonde by the Boiling-point Method. Alexander Spebakski 
fciisri. physifal. Chem., 1913, 84, 160—188. Compaie A,, 1909, 
L 378; 1911, ii, 1065). — A continuation of previous work, in which 
be author had shown the expression T log„ j> 0 /jo for concentrated 
blulrons between 20° and 60° is a linear function of the tempera- 
Dre; p u represents the vapour pressure of the pure solvent, and 
| that of the solution at the temperature T. The present paper 
eals with the vapour pressure of sodium chloride solutions at 
iglier temperatures. This was determined in a manostat in which 
if pressure could be kept constant to 15 mm. A full description 
the apparatus is given. It is shown that for sodium chloride 
. ' A ue o ^ °£« Poiv n °t a linear function of the temperature, 

. uses to a maximum at about 60° and then falls. It is shown 
“L it the molecular weight of sodium chloride ie calculated from 
determinations a value of 204 is obtained 
at ,', 3u .. “ d 100 . wll ich indicates that sodium chloride disso- 

mat- ° ~A T S : th - at is ’ B8 ' 5 / 20 '^- This seems to point to the 
raution of hydrates in the solution. J F S 


^rAvAb^A 11 , 6 Vapour Pressure of Saturated 
■ rl ,. d A,, b I .Af, Bolll ug-pomt Method. P. Paylovitsch 
AacttAC ^ m3 ’ 84 ' ,69 - 178 ' Compare preceding 
lutioas of rnn„ Ta P 0U r-prewure curves of saturated aqueous 
pper sulphate, potassium nitrate, potassium chlorate, 
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and sodium sulphate have been determined, using the an 
designed by Speranski ( loc . cit.). It is shown that in the ^ ^ 
60 — 100° the vapour-pressure curve doee not bend tow 
temperature axis. The Bertrand formula p = , **;■ 

for saturated solutions of substances which have a solubil t . * 
changes but little with temperature. For solutions of salts tV ^ 
bility of which changes rapidly with temperature, the formal " \-' : ' 
if a suitable smaller index than 50 is chosen; the formula of n . 
Hertz, however, holds even better. The formula nf a. 
logp = o log (7 + b, in which 0 is the concentration in gran^* 
100 grams of solvent, holds for solutions of copper sulphate ’ 
sodium sulphate, but not for potassium chlorate and nitrate n"' 
value of TlogtPu/p increases in a linear manner with the 
perature for copper sulphate solutions; with sodium sulph t*-' 
increases in a less rapid manner; and with potassium chlorate* ' 
nitrate in a more rapid manner. The vapour-pressure curve/ 1 .' 
solutions of copper sulphate, sodium sulphate, aud potassi/ 
chlorate are practically coincident, whilst that of potassium nitra/ 
lies considerably beneath them. j v 

Higher Valencies in Oxygenated Organic Compounds I 
Oxonium Compounds of Aliphatic Alcohols. Vladimir V 

Tscitelincev ( J . liuss. Phya. Chew. Soc , 1913, 45, 844 864)._TU 

author has measured the heat effects accompanying the formation 
of complexes of the three types PrOMgI,R-OII, PrOMgI,2K'OB 
and PrOMgI,3R-OH, R representing methyl, ethyl, propv], it, l 
propyl, butyl, isobutyl, sec.-butyl, terf.-butyl, isoamyl, amvl 
(amylene hydrate), heptyl, or octyl. 

The amounts of heat developed during the combination si 
successive molecules of the alcohol show that the formation o; 
complex depends on the length and structure of the carbonate 
chain of the alcohol radicle and on the position of the hvdroxv! 
group. Union of 1 mol. of ethyl alcohol corresponds with a sli»lit!y 
larger development of heat than that of 1 mol. of methyl alcohol, 
but, in general, for primary, secondary, and tertiary alcohols, the 
heat effect diminishes in passing from methyl to ethyl to propyl; 
the diminution is then arrested, and the heat effect remains virtually 
constant as far as the octyl group. 

The influence of the methyl group gradually weakens as its 
distance from the hydroxyl group increases. Thus, although the 
heat effects are greater for fsobutyl than for n-butyl alcohol, with 
the amyl alcohols no such differences are observable. 

The heat effects for secondary alcohols are sometimes greater ant 
sometimes less than for primary alcohols. For tertiary alcohois 
the effects are generally less than for the primary or secondary 
alcohols ; with tert . -amyl alcohols the higher valency of the oxygen 
is so weak that they give with the magnesium alkyl complexes only 
compounds containing 1 mol. of the alcohol. 

These results may be compared with those of Ostwald s investi 
gations of the dissociation constants of organic acids and o 
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, l!iC hntkia‘B measurements of the velocities of esterification of 
^ aoids (compare also Michael, A., 1909, ii, 219). T. H. P. 


Higher Valencies in Oxygenated Organic Compounds, 
r Oxoninm Compounds of Phenols. Vladimir V. Tsciielincev 
/ Hunt. /'/).!/»• Chtm. Soc., 1913, 45, 864 — 880). — Similar measure- 
' lls h a ve been made to those previously described (see preceding 
. . trac t). using, in place of the monohydric alcohols, phenol, o-, m- t 
n ,j ^cresols, thymol, carvacrol, o-, m- f and //-chlorophenols, 
dTOiuofilienoi, s-trichloro- and tribromo-phenols, and a- and 


taaphthols. ... 

The results show that the position of the substituent in the 
tnzeu e nucleus and, to a less degree, its character, exert a sub- 
taiitial inlfuence on the manifestation of increased valency by 
he oxvgeii of a hydroxyl group united to an aromatic ring. 

Substitution by an alkyl radicle in the ortho-position of phenol 
ju-prs tiie heat-effect of combination of the first complex molecule, 
Hi 1, in the case of o-cresol, the development of heat by the reactions, 
•rOMgljCdHjMe'OH + Cg^Me’OH and PrOMgI,2C 6 H 4 Me*OH + 
J.U.Me*OH, is zero. When the substitution takes place in the 
ii-ta-pc.sil.ion, very slight lowering is produced in the heabeffect 
ar eacli molecule of the phenol added. With para-substitution, the 
eat-elfect is raised, lowered, and almost unchanged respectively 
■jy the first, second, and third molecule combined. With more 


[implicated substitution, as in thymol or carvacrol, the heat-effects 
re intermediate to those of o- and r/z-cresols. 


When an acid radicle, such as chlorine, is introduced into the 
rt ho- posit ion in phenol, the a mounts of heat developed on com- 
iimtion of the first and second molecules with the magnesium 
Dmplex are considerably diminisned, and union with a third 
lolecule does not take place. But if the acid substituent enters 
i die meta- or para-position, marked increases are observed in 
:ie heat-effects accompanying combination of the first two molecules, 
the heat-effects due to the third molecule are virtually 
n> ’hanged and slightly raised with m- and ^-chlorophenols respee- 
velv. Replacement of the chlorine in ^?-chlorophenol by bromine 
reduces but slight changes in the amounts of heat developed. 
i na logons results are obtained with two acid radicles in the two 
rtho-positions of phenol, either alone or with a third acid radicle 
i the para-position. 

'wth the napht-liols, the thermal changes are quite small in 
omparisoti with those obtained with phenol. Further, the higher 
a.micy of oxygen is, in general, manifested in weaker degree 
o aromatic compounds than in the corresponding aliphatic 

ompounds. 

An alcohol, such as ethyl alcohol, which forms complexes with 
opment of considerable quantities of heat, displaces phenol 
rom its complexes almost completely. 

arallelism exists between the heats of formation of these com- 
v*. 65 , an< * velocities of esterification, both with aliphatic 
fcoliols and with phenols. T. H. P. 

j VOL. CIV. ii. 
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Exact Vapour Density Determinations of Some Li 
Organic Substances. Alfred Schulze ( Phyeikal . Zeitsch n? 
14, 922 — 926). — A modified Dumas method for the determin ■ ■ 
of vapour densities is described. The apparatus usually eril , 3 ‘ t: 
is modified by having a small bulb of about 5 c.c. capacity y;. R 
on to the bottom of the Dumas bulb. It is connected by i 
of a short capillary tube. In making a determination, the -, C3 « 
bulb and about one-third of the large bulb are filled with p) 
liquid under investigation. The whole is then placed ' 
thermostat until the last trace of liquid has disappeared 
it is sealed in the usual way. The apparatus is then remwJ 
from the thermostat and the small bulb dipped into liquid c 
when the whole of the vapour is condensed in it. When this y 
happened, the small bulb is removed from the the larger k 
melting the capillary. The small bulb, on weighing, gj? fs 
weight of the vapour, and on filling the large bulb with water, fl* 
volume of the vapour is easily obtained. From determinations 
with a number of substances the author shows that the result; 
obtained reach an accuracy of 99'7%. It is shown incidental!! 
that carbon disulphide and nitrobenzene are associated to a sinaj’ 
extent in the vaporous condition. J. F. s. 


Compressibilities of Dilute Solutions of Certain Inorganic 
Salts. William Watson (Proc. Roy. Soa. Edin., 1913, 33, 
282 — 291. Compare A., 1911, ii, 793).— Tho compressibility of 
solutions of sodium carbonate, sodium hydroxide, potassium 
hydroxide, magnesium sulphate, and zinc sulphate have been deter- 
mined iu dilute solutions up to a pressure of 1000 atmospheres. 
The values of A KjG have been compared with those obtained k 
Tammann from the thermal expansion, where it is shown that there 
is a good agreement between the two. It is shown that a small 
molecular volume or a large contraction on solution is associated 
with a small compressibility of the solution. J. F. S. 


The So-called Laws of Tate. Theodor Lohotteis (Ziitd. 
physikcU. Chum., 1913, 84, 410— 418).— Polemical against Morgan's 
work on the weight of a falling drop, and the laws of Tate (A., 
1911, ii, 372, 384, 584, 699, 857, 1064); see also Lohnstein (A, 
1909, ii, 25). J ' F ' 


The Weight of a Palling Drop and the Laws of Tate 
XII. The Drop Weights of Certain Organic Liquids and 
the Surface Tensions and Capillary Constants Calculated 
from them. J. Livingston R. Morgan and Edward C. 

(J. Amor. Chem.Soc., 1913, 35, 1 505— 1 523).— The drop weights »'4 
hence the surface tensions and capillary constants, at various 
peratures of the following organic liquids have been de erml 
methyl propyl ketone, paracetaldehyde, ethyl nitrate, nitrome ■ 
butyl alcohol, isobutyl alcohol, allyl _ alcohol, formic, P L 
butyric, isobutyric, and isovaleric acids, o-tolmdine, p- ^ 
formamide, dimethylnitrosamine, acetophenone, e ■ p 
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hvl pjopy] ether, acetal, furfuraldehyde, and anethole. Of these, 
acetal, ethyl propyl ether, and o-toluidine were found to be 

non- associated. 

In some cases the calculated critical temperature increased with 
the temperature of observation, the meaning of which is not 

obvious. . 

Benzophenone was investigated at temperatures as much as 39° 
, e j ou . its melting point, but no abnormalities were observed in the 
supercooled liquid. 

Ortho-compounds have a higher surface tension than para- 
compounds. T. S. P. 

The Constanta a. and b of the van der Waals’ Equation. 
Put. Fuchs (Zntsch. physikal. Chem ., 1913, 84, 755 — 758. Compare 
Bose, A., 1909, ii, 989). — Bose ( loc . cit.) puts forward the hypothesis 
[hat the attraction between molecules of equal mass will be greater 
[he more complex the molecules. It is shown that this is not the 
:ase; for example, the a value for methane is 1 '88, whereas that 
uf ammonia is 4‘10. It is also shown that in a series of gases 
containing an equal number of molecules the a value decreases 
litli increasing molecular weight, whereas according to the Bose 
li-ory it ought to increase. The conclusion is drawn from the 
liscussion of the values that the constant a of the van der Waals’ 
iquation is not to be represented only by the force of the attraction 
jetween the molecules, that it is not absolutely constant, and that 
t- is influenced by other conditions. J. F. S. 

Total Surface Energy and Chemical Constitution. G. M. 
Sss.vktt and Alec Duncan Mitchell (Zeitech. physikal. Chem., 1913, 
14, 175 -497).-— A theoretical paper, in which it is shown that the 
otal molecular surface energy in normal liquids is independent of 
he temperature, and that (y - l . dy j dt){Mv)-! 3 = K. This ex- 
cession is shown to be an atomic function, K =2 (a). In associated 
iquids the value of K increases, but (y - t . dy jdt)(Mxv) 2 < 3 = K' 
hould be constant, where x is the association factor of the liquid, 
lid from this the value of K’ can be calculated by the formula 
=(A''/A’)s/3. J. F. S. 

Viscosity and Surface Tension of Suspensions and Solutions 
f Muscular Proteins Under the Influence of Acids and 
dkalis. Filippo Kottazzi and E. D’Agostino (Atti R. Accad. Lincei, 
913, [v], 22, ii, 183 — 192). — The experiments relate to the product 
ivesiii (compare Bottazzi and Quagliariello, this vol., i, 1132), 
hie i yields with water a suspension which gradually passes into 
solution when treated with acid or alkali. When potassium 
ydroside is added, the viscosity rises in course of time to a 
laxnnum, and then decreases again. When a given suspension is 
j . "’'.th increasing amounts of potassium hydroxide or hydro- 
lionc acid, the viscosity first attains to a maximum, and then 
monishes. Lactic acid gives a similar result, but the maximum 
as no reached in the experiments quoted. If the viscosity of the 
ispensiou has already been augmented by the addition of lactic 

62—2 
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acid, further addition of sodium chloride produces a eousii] era )j 
diminution in the viscosity of the liquid. The surface tension * 
the myosin suspension differs little from that of water, ] Jut ^ 1 
addition of acid or alkali causes a diminution of the surface tens!.'* 
of the solution. A solution of myoprotein (foe. cit.) hasa lowsurfa " 
tension which is not much influenced by the addition of potassiu * 
hydroxide, but is diminished by addition of hydrochloric ath 
protein being simultaneously precipitated. H. V S 


Internal Friction of Liquids. Alexius J. Batschinski U n 
Soc. d’ Encour. Sci. Exp., Suppl. 3, 1913, Reprint , 1 — 68). — fcjinee 
gases the internal friction is conditioned principally by the trana- 
ference of motion as a result of molecular impacts, whilst in i| 1P 
case of liquids it is due to the action of molecular forces, the 
viscosity of liquids must differ essentially from that of g aws 
Unsuccessful attempts have been made by various investigators to 
express analytically the dependence of the viscosity of liquids on 
the temperature, and it would seem probable that such viscosity 
can be expressed more simply as a function of the specific volume. 
With the single exception of water, the viscosity is a diminishing 
function of the specific volume, and the author deduces the 
expression ij = c/(n — to), where v represents the specific volume, and 
c and m are constants characteristic of any particular liquid. 
Hence the curves connecting the fluidity, 1 /ij, and the specific 
volume should be rectilinear. Sucli curves have been constructed 
for a series of eighty-seven substances investigated by Thorpe and 
Rodger (Phil. Trans., 1894, 185 , .1, 574), for mercury and carbon 
dioxide; also for ether, ethyl acetate, and benzene at temperatures 
higher than the ordinary boiling points. 

It is found that the law tj = c / (v - <o) holds for all uon-associated 
liquids over wide limits of variation of the co-ordinates; with etiivi 
acetate, for example, over a temperature-interval exceeding 180 =. 
This law is not obeyed by associated liquids, but in the case oi 
very dense gases it seems to be applicable to the same extern ai 
with liquids. With sixty-six of the liquids the values of e and a 
have been calculated, and the values of ij then obtained from tin 
above formula compared with the observed values ; the difference! 
are mostly very small, and only in rare cases exceed 1%. 

That the law holds also when tj and v undergo alteration as a 
result of change of pressure is shown for carbon dioxide, ether, and 
benzene. From the formula n = c/(v-w) is derived n./ r, + R.o=l. 
where v. is the specific volume of the liquid at a pressure « 
one atmosphere, 0 is the coefficient of compressibility, aim 


The constant <o may be defined as the specific volume corresp , 
ing with infinitely great viscosity of the liquid. It 18 
the “limiting volume,” and v-m the “free volume. g 

of m is found to be intermediate to those of the liquid ^ 

at the solidifying temperature. The constant r. may » , 

as the value of the viscosity coefficient for a free vo mu . 

When the free volume is relatively very small, marked cu s 
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the law ij = c(v— «o) appear, so that the law loses in accuracy 
n || 10 molecules approach one another too closely. 

A y |ir a i| substances which obey the law, the limiting volume, «, 
tiais approximately 0‘307 times the critical volume, and is very 
^earlv the parameter b of van der Waals’ equation. 

The molecular limiting volume, A/o>, is additive in character. 
The increments, e, of this magnitude have been calculated for the 
separate elements in a compound and, in fifty-three out of sixty-six 
iso* the observed values of A/w and those calculated from the 
increments differ by less than 2%. 

Consideration of the dependency of the constant c on the critical 
constants or on the parameters of van der Waals' equation leads 
to the conclusion that c is proportional to the square root of the 
specific molecular attraction, a. The relation between the author’s 
iL. and the viscosity formula of other authors is discussed. 

T. H. P. 

Internal Pressure of Liquids. Albert P. Mathews (/. Physical 
t.'hm.i 1913, 17, 603—628. Compare this vol., ii, 300, 494). — 
A number of methods are described which have been employed in 
the computation of the internal pressure of liquids. In these 
methods the value of “fl" of the van der Waals' equation is derived 
respectively: (1) from the surface tension, on the assumption that 
the thickness of the surface layer is T C /(T C -T) 2 I* molecular 
diameters; (2) from Eotvds’s law by a modification of Young's 
method; (3) from van der Waals’ equation as applied to the critical 
temperature, the assumption being made that b c — 2V c fS, where S 
is the critical coefficient, and is given by S = RT r /V c P c ; (4) from 
the internal heat of vaporisation at temperatures in the neighbour- 
hood of the critical temperature; anrl (5) from the molecular 
weight .1/ and the number of valencies N by means of the formula 
n- 1259 x 10 11 . (MN) 2 ^ (compare previous papers, loc. cit.). 

All live methods give practically the same results, but the values 
are uniformly higher than those obtained previously, with the 
exception of Lewis’s values calculated from the latent heat of 
expansion. The data for pentane and ethyl ether are also found 
(ft afford values for the internal pressure, which remain constant 
over a wide range of temperature. This seems to show that in the 
absence of association, the molecular cohesion is independent of 
the temperature. H. M. D. 

Pressure of Flow and Hardness of Plastic Substances. 
Nikolai S. Kurnakov and Sergei F. Schemtschushni (/. Russ. Phxjs. 
Chem. Soc 1913, 45 , 1004 — 1076). — The authors first give a 
summary of previous work on the hardness and pressure of flow 
ol plastic substances, which behave like liquids of high internal 
friction, under slow deformation, and like elastic, brittle solids 
under rapid deformation. They have devised a special apparatus 
lor measuring the pressure of flow for such substances, and have 
applied it to the investigation of a large number of them. 

Under constant conditions, the curves representing the pressures 
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on the piston of the vessel from which flow takes place as ordin 
and the times as abscissae are of four principal types: (1) 
an initial period of increase, the pressure reaches a limit 
then remains constant as the flow continues. (2) The pressure f 
increases, then diminishes, and finally remains constant • 
particular form of this type, the initial increase is followed br 
continuous increase during the period (0'5 — 6 hours) of 
observation. (3) The rising curve exhibits a bend correspondin' 
with the initial pressure of flow; the establishment of How l;^ 
outside the limits of pressure measured hy the apparatus. Such 
diagrams are obtained with metals. (4) With this type, charac- 
teristic of substances brittle under the experimental conditions 
the curve first rises rapidly, and then assumes a sharp zigzag f orn 7 
indicating sudden rises and falls in the pressure within the vessel 
A diagram of this kind is given by the double compound of silver 
chloride and thiocarbamide, AgCl,2CS(NHj) 2 . Many intermediate 
forms of diagram exist to these four types. 

At constant temperature the pressure of flow for all types ,,i 
diagram increases with the velocity of deformation. The latter 
increases more slowly than the pressure. 

The phenomenon of relaxation or diminution of the pressure 
while the flow remains constant (see type 2, above) is considered 
analytically, and it is shown that investigation of the diagram oi 
flow affords a general mechanical method for measuring the tin* 
of relaxation, which is a fundamental magnitude in establishing 
the different conditions of solids. The time of relaxation, T, is' 
indeed, a measure of the brittleness, whilst its reciprocal, 1 ’ T - i-. 
represents the characteristic of plasticity. With constant rate oi 
flow, the pressure of flow is proportional to the coefficient oi 
viscosity. 

Results are given of the investigation of the flow of a large 
number of elements, salts, and organic compounds, some of the 
conclusions drawn from those being as follows. In general, the 
accumulation of oxygen in a molecule, for example, hy the con- 
version of potassium iodide into iodate or of potassium or silver 
nitrite into nitrate, increases the pressure of flow and favours 
brittleness. Among organic compounds, marked plasticity and low 
pressures of flow are observed with derivatives of the terpene group, 
for instance, camphene, camphor, pinene hydrochloride, borneoh 
and menthol. , 

The data obtained with binary systems show that: (1) 
formation of solid solutions and isomorphous mixtures 13 
panied by increase in the hardness and pressure of flow. - '■ 

variation of the hardness of a continuous series of solid solution’ 
is expressed by a continuous curve exhibiting a maximum. ( 
The hardness of systems formed by the mechanical superposi >o . 
of the components is a linear function of the composition. ( 
formation of solid solutions of plastic substances is accompnn 
by increase in the temperature-coefficient of hardness (or visco.i 
(5) For metallic alloys, the diagrams of hardness and i s ^ 
perature-coefficient in relation to the composition posses 
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Inverse er antibatic (compare Luther, Zeitsch. Elcktrochem., 1906, 
12 97 1 forms of those of the corresponding diagrams of electrical 
teilluctivity and of the temperature-coefficient of electrical 

^stance. 

p is shown that the hardness number and the pressure of flow 
iv iv serve as characteristics of the purity of metals. Increase of 
hardness and of the viscosity coefficient of solid solutions 
possessing maximum hardness is not merely dependent on increase 
,i the molulus of elasticity E in the equation, i ] = ET, but is also 
related to increase in the time of relaxation T. This conclusion is 
-.unruled by the results obtained with an extensive series of solid 
Solutions of" copper and iron (brass, bronze, steel, etc.) of wide 
r.liisliial application. Thus, tempered steel, distinguished by its 
rreat. hardness, possesses a lower modulus of elasticity than soft 
run. Since the time of relaxation may be taken as a measure 
if brittleness, it follows that increase in the hardness of solid 
mlutions due to increased time of relaxation should be accompanied 
:jv increased brittleness. Such a conclusion receives complete 
■\] .crime ntal confirmation. Of great technical interest are metallic 
solid solutions, the increased hardness of which is conditioned chiefly 
sv increase in the modulus of elasticity; such substances, which 
ifiould he hard without greatly augmented brittleness, are to be 
nvestigafed later. 

In many cases in which the formation of definite chemical com- 
jmmds is accompanied by loss of internal energy from the reacting 
■distances, increase in the hardness occurs, in some instances to 
lot. of the hardest component. Contrary to what is observed 
villi solid solutions, the increased hardness and pressure of flow 
villi definite compounds formed with considerable development of 
teat depends on simultaneous increase of the times of relaxation 
md of the moduli of elasticity of the components. Comparison of 
lie moduli of elasticity serves as a new means of distinguishing 
olid solutions from chemical compounds, since, with a substance 
’i the former class, the modulus of elasticity is either equal to or 
css than the arithmetic mean of those of the components. 

T. H. P. 

^ Variation of the Resilience of Some Industrial Alloys of 
.opper as a Function of the Temperature. Leon Guillet 
lid Virion Bernard (Compt. read., 1913, 157, 548—550. Compare 
v °l., ii, 710). — A study of the variation in resilience with 
emperature of some seven bronzes containing from 3‘5 to 20% of 
in and varying proportions of lead and zinc, four brasses, and one 
i uminnim bronze. The results are expressed by curves giving the 
waking strain in kilograms/sq. cm , and show that lead acts 
in avourably as regards resilience. The aluminium bronze shows 
' ' decrease in resilience with rise in temperature. W. G. 

Weight Redons Occurring when Liquids are Imbibed 
16 - t Paper. I. P. Kiuis {Zeitsch. angew. Chem., 1913, 
’ ~o00). Strips of dry filter paper were arranged so that 
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the bottom part was immersed in a given liquid. After a • 
time sections of the filter paper above the surface of q le q ? ‘ T ; 
were cut out, and the amount of liquid absorbed by them 
determined by weighing. It was found that the amount of lj 
absorbed diminished as the height above the surface of the 
increased. rj ' ,: 

The experiments are only preliminary, since great difficulties 1, 
been experienced in obtaining filter paper uniform in quality 
in determining the exact conditions under which coinparativ" 
experiments can be made. . T. S p 


Dissociation of Mercuric Oxide. Guv B. Taylor and GEour 
A. Hulett (/. Physical Chtm., 1913, 17,565 — 591), — The dissociation 
pressure of mercuric oxide has been measured at temperature: 
between 360° and 480° by static and dynamic methods. The rate 
of decomposition of the oxide is very slow, but the equilibrium 
pressures can be attained in presence of suitable catalysts. The 
decomposition is accelerated by finely divided platinum, ferric 
oxide, manganese dioxide, and cadmium oxide, whilst aluminium 
and stannic oxides are without effect. The total dissociation 
pressure amounts to 90 mm. at 360°, 141 mm. at 380°, 231 mm, at 
400°j 387 mm. at 420°, 642 mm. at 440°, 1017 mm. at 4G0°, and 
1581 mm. at 480°. From these numbers the heat of dissociation of 
the oxide is calculated to be 76,400 cal., which is in good agreement 
with the calorimetric data. 

From the variation of the dissociation pressure with the tem- 
perature it is showu that mercuric oxide is stable in tlic air at 
the ordinary temperature in presence of mercury, and that th- 
is the case even under greatly reduced partial pressure of oxygen, 
The data show further that mercury may oxidise under ordinary 
atmospheric conditions; the rate is very small, but may be greatly 
accelerated by catalysts. 

Measurements have also been made with the yellow oxide, and 
these show that the dissociation pressure curve is identical with 
that of the red oxide, indicating that these do not represent different 
modifications of the oxide. H. M. D. 


Examination of Dolezalek's Gas Solubility Theory with 
Radium Emanation. Richard Swinne (Zeittch. phytikal. C fen. 
1913, 84, 348 — 352). — The Dolezalek theory of gaseous solubility 
(A., 1910, ii, 184) has been examined for several liquids with 
radium emanation. It is shown that for normal liquids the theory 
holds approximately. With strongly associated liquids a great 
divergence is observed between the molecular weights thus deduce 
and that obtained by the more usual methods. J- F. 3. 


Solubility Differences on Crystal Surfaces. Haks Kcesssei 
(Zeitsch. physiM. Chem., 1913, 84, 313— 320).— A theoretical paper 
in which the solubility and surface tension on crystal faces are 
considered. The conditions which must be fulfilled for equih num 
with a costal possessing both cubic and octahedral faces ar 
mathematically deduced. ' 
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rjguid Crystals of Ammonium Oleate. Otto Lehmann 

Ifnlteh Kryst. Min., 1913, 52, 592 — 601). — A reply to Mlodziejovski 
[ihis vd, ii, 306). L. J. S. 

New Theory of Allotropy. Andreas Smits (Zeitsch. physikal, 
Chn»: 1913, 84, 250 — 256). — Polemical, an answer to Tammann’s 
•riticism (this vol., ii, 193, 679) of the author’s previous papers 
' the theory of allotropy (A., 1910, ii, 195, 400; this vol., ii, 393). 

J. F. S. 

A New Theory of Allotropy. II. Gustav Tammann (ZeiUch. 
„ hysiial. Chtm., 1913, 84, 753 — 754). — Polemical. A reply to 
Smit’s answer (preceding abstract) to the author’s previous criticism 
(this vol, ii, 6 79). J. F. S. 

Ostwald’s Law of Transition by Steps in the Light of the 
Theory of Allotropy. Andreas Smits (Zeitsch. physiknl. Che.m., 1913, 
84,385—409. Compare Ostwald, A., 1897, ii, 308). — The author shows 
that the theory of allotropy (A., 1910, ii, 400) leads to the following 
conclusions: (1) On suddenly cooling the vapour of a stable 
modification of a substance, separation takes place of a liquid or 
of that solid form which corresponds most, nearly in its composition 
with the vapour. (2) Sudden precipitation of an allotropic sub- 
stance from a solution gives rise to that form which corresponds 
with the equilibrium conditions of the solution. Jf this equilibrium 
lies strongly to the side of the pseudo-component which prevails in 
the metastable modification, then the precipitated solid substance 
will be transformed into the metastable modification. A new 
hypothesis is put forward to cover the phenomena which occur 
during slow operations, namely, that every phase is operative in 
part in the formation of a new phase. The theory of allotropy 
coupled with the new hypothesis leads to the following conclusions : 
(1) When the composition of the different modifications of a 
substance are widely dissimilar, then that modification which has 
a composition most nearly like that of the liquid phase will separate 
Irom tho supercooled system. The same applies to the separation 
of new phases from the vapour phase. (2) In those cases where the 
various modifications have similar compositions irregularities are 
likely to occur. (3) The spontaneous crystallisation of the stable 
nr metastable form of a substance from a supersaturated solution 
depends entirely on the internal equilibrium of the solution. 

J. F. S. 

Relationship of Unstable Forms to Stable Forms. 
Hermann Lautz (Zntach. physiknl. Chem., 1913, 84, 61 1—641).— The 
re ationships between the - stable and unstable forms of a number 
° substances are studied. Resorcinol is shown to exist in two 
stable and two unstable forms. At 70 - 8° the stable form II passes 
i" 1 0 - " 4 ^ 0rrn I- These have specific volumes at 20°: 

t Mr’ ** Th® linear crystallisation velocity of the two 

e firms is determined and shown to be about the same as 
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that of the unstable form III : 0'8 mn.-1'O mm. per minute. Th t 
two crystalline forms and the amorphous form are mummed, anj 
the linear crystallisation velocity is determined for the pu tt 
substances and for mixtures of these substances and plithaliifc, 
Similar velocity determinations are carried out tor the two forms 
of phthalide with addition of triphenylguamdme. Experiment, i„ 
described on the transition of the stable form of tnstearin into 
the unstable form, as well as on the crystallisation velocity. T t( 
relationships between the unstable forms of the following binarv 
mixtures are studied : Acetamide-tnphenylguamdme acetamide 

phthalide, triphenylguanidine-tnphenylmethane, and triphenyl- 
guanidine-phthalide. S. 


Method for the Determination of the Size of Colloidal 
Partich-s A. V. Dumanski (Rolloid. Zeilseh., 19 1 3, 13 , 222 — 223). 

A correction. The formula of Einstein, which was employed tv 

the author in computing the density of colloidal particles (this vol,, 
ii 1941 has now been replaced by Emstem s more exact formula, 
and corrected numbers representing the density of the colloidal 
particles of arsenious sulphide are recorded. H, M. D. 

Precipitation of Colloids. III. Kael Sriao {Biochtm ZtikA., 
1913 56 11— 16)— The H' concentration of mixtures of solutions of 
various salts with egg-white solutions was determined colon- 
metrically and electron.elrically The H of snch mixtures ™ 
calculated on the assumptions that the product (H) . (OH) con- 
stant and that in mixtures of solutions containing only 

completely dissociated electrolytes, the difference between the sura 
of the total II and total (OH) ions does not change The numbers 
experimentally found differed from the calculated numbers. In 
tlTmajority of oases, the numbers found for p„ approximate 
more to the p H of the protein solution. In the case of acetates and 
fluorides, ihl p„ numbers found approximated more to those^Uhe 
salts. 


A Neutral Oil Emulsion as a Model of a Suspension 
Colloid. Ridsdale Ellis (Trans. Faraday hoc., 1 J13, 9, - >• 

muim.r. i. itotoi to nmtr.l 

emulsions have the advantage over other colloids ° f , 

goinv coagulation. The effect on stability has been determ ^ 
fpproximately by experiments with a simplifi .edf £ ti(ra 

meter. Maximum stability is found m a V/lOOO a k . „ 

The surface tension of the oil is very little afe tted ' 
alkalis. The concentrations of salts with ter-, , 1m are in 
cations required to neutralise the cnarge hypothesis 

geometrical ratio. The results are in 

of an electrical double layer around the P^iclcs^ ^ # „ oH 
ferric hydroxide, the oil globules first become lobu ]es, and 

or semi-solid layer, which prevents coalescence of the gi 
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taen coagulation occurs by the adhesion of the hydroxide pre- 
upjtate. These phenomena have been observed microscopically 

C. H. D. 

j{ e w Experiments on Colloids. T. A. Cowaro [Trans. Faraday 
y«. 1913. 9 > 142— 154).— Experiments with a solution of casein, 
pepsin and hydrochloric acid allow that the enzyme is greatly 
(harked, without being destroyed, by dilution. Further experi- 
ments with hydrosols of gold, gamboge, mastic and arsenious 
sulphide show that the number of submicrons per unit volume may 
even be reduced when the concentration of tile hydrosol is 
increased. Both negative and positive sols show at one stage of 
dilution a departure from the usual course of increasing sub- 
microns with increasing dilution. This stage is assumed to be 
that of electrical neutrality. 

t'afaphorelic measurements show an increase of submicrons with 
increased acidity of the dispersion medium; at the same time the 
velocity of the submicrons increases to a maximum. The charge 
is not reversed in sign at the acid coagulation point. C. H. D. 


The Condition Diagram of Water. Gustav Tammann 
[ZtiticL phyrikal. Chem 1913, 84, 257— 292).— The author constructs 
a diagram of condition for water from the results of his previous 
experiments (A., 1910, ii, 495), which are compared with those of 
Bridgman (this vol., ii, 39). The transformations of the various 
minis of ice into one another are discussed, and the general rela- 
:i"»sliips under pressures of 2000—2500 kilos. From a study of 
lie (, surface, it is shown that four forms of ice of group 1,'one 
form of group II, and two forms of group III exist. J. F.’ 8. 


Relationship of the Volume Surface and Polymorphism of 
JVater. Gustav Tammann ( Zeilsch . phyaikal. Chem., 1913, 84, 
.’93—313. Compare preceding abstract).— 1 The determinations of 
Vmagat on the volume surface of water appeared to show that 
hove pressures of 3000 kilos., water wiould behave as a normal 
lquiu , The researches of Bridgman have shown, however, that as 
lie pressure is increased to 20,000 kilos., the abnormalities increase 
d tliat consequently the view deduced from Amagat’s work is 
i 0 CC '■ . 10 P resent paper is a mathematical examination into 
.1 connexion between the abnormalities of the volume surface 
2 P oi y™ r Phism of water. It is shown that evidence is 
, “ e of 5? moI <te«lar groupings on the volume surface, and 
'roLil modlflc 1 ltlons of , ice known. The sixth molecular 

-lativelUi g rte%raCe ^ ^ ^ £** 

19?^' 84 h 498— 50n'i~irp S i m "' • H , DOO P' KKUTT ( Zeitec/< -pAysifcf. Chem . , 
(this vol’ ii fifiax 'v ^ olen ' lcai - An answer to Nernst’s criticism 
’’ ’ 66S ) of kke author’s paper (this vol., ii, 132). 

J. F. S. 
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Equilibria in the System MgClj-NH s -H,0. D. K d,„ 

(/. Rues. Rhys. Chm. Soc., 1913, 45, 905— 912). — Love n’.i ^ 

tions (A., 1896, ii, 413) showed that, in systems contain?*? 
magnesium salt, ammonia, and water, no double or no * 
magnesium salt is formed, and that the concentrations 0 ?? 
reacting molecules are subject to the law of mass action 
ammonia acts on a magnesium salt, the magnesium hydro •‘7 
formed is not wholly precipitated, but remains partly in So w- 
the dissociated portion being in equilibrium with f} ie 
dissociated. Loven’s data refer to the region of increasing ^ 
cipitate, and the author has now investigated the equilibria 
in the region of diminishing precipitate. 

The results show that, in the region of increasing precinjf f 
gradual increase in the concentration of the ammonia is acco!j , ! 
panied by gradual increase of the ammonia-content of the ljQ«p 
phase, whilst the quantity of magnesium constantly diminish*? 
In the region of diminishing precipitate, similar results are obtained 
with the exception that the concentration of the magnesium in 
the liquid phase shows continuous increase; when, however Oie 
ammonia reaches a certain concentration, the magnesium-' and 
ammonia-contents of the liquid phase undergo, firstly, a sudden 
increase, and then a decrease. This behaviour seems to be due to 
the separation of a product of variable composition (compare 
Kurilov, A., 1906, ii, 349). T. H. V. 

Equilibria in Systems Composed of Copper Nitrate. 
Ammonia and Water. Nikolaus V. Stasevitsch Russ. 
Chem. Soc. t 1913, 45, 912 — 930).— Tn the region of increasing pie 
cipitate, the composition of the precipitate formed by this svMem 
varies with the concentration from 279Cu(OH) 2 ,Cu(XO r jY. in 
2'97 Cu(OH)<,,Cu(N0 3 )o. The divergence of these compositions irron 
3 Cu(0H)2,Cu(N 0 3 ) 2 or Cu(0H)2,Cu( 0H)N0 3 may be due to 
experimental error, so that the composition may correspond with 
that of the sine compounds obtained under similar conditions (A., 
1911, ii, 476). This solid phase must be classed with products of 
combination of the first group (compare Kurilov, A., 1911, ii, 8’3v 
As regards the liquid phase, the concentration of the XIIj-ioiK 
here increases parallel with that of the ammonia added, the latter 
being almost completely converted into ammonium nitrate; the 
copper nitrate, being a salt of a weak base, undergoes hydrolysis, 
and leads to the formation of the product of combination mentioned 
above. 

In the region of diminishing precipitate, the composition of the 
solid phase is characterised by the following values for the 
coefficient of the cupric hydroxide: 2‘88, 2*89, 9' 38, 114'63, 2190.. 
90*33, 49-55, 31*20, 44'42, 41*24. The liquid phase is characterised 
by a rapid rise in the free ammonia, as was found with salts oj 
zinc (lor.. cit.) y but the same is not the case with the nitric, ncu 
and the ammonia. , 

The phenomena in the region of discontinuity were foim 0 
depend on the concentration, temperature, and time. In tn e 50 1 
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i.iuise Harkening occurs, just as was observed by van Bemmelen 
; Di c Absorption, ISO) in his experiments with cuprie hydroxide 
irom copper sulphate and alkali hydroxide. 

Investigations were also made of the electrical resistance and 
,.',vtrom (, tive force ol the systems, which were likewise submitted to 
" tn microscopical examination. T H P 

The Nature of the Process which Occurs in the Partition 
0 f a Substance between Two Solvents. Georg von Geokgievics 
i/f,itich. ii/tysi/itil. Chem., 1913, 84, 353 — 364). — The partition co- 
rilcieut law and the Boedecker modification of it are theoretically 
i .nsiilcred. It is shown that whilst the x value less than unity 
1)1 the Boedecker formula can be explained by a dissociation of 
associated molecules, it is impossible to find an explanation for 
those cases in which * is greater than unity. The author shows 
that if the partition of a substance between two solvents is strictly 
Miemleiit on the molecular size of the dissolved substance, then 
the r value of the partition formula must run parallel with the 
association factor for the freezing-point determinations. This is 
-liowii in the case of formic acid and butyric acid in water and 
benzene not to be in accordance with fact. Consequently the 
inclusion is drawn tiiat the partition law cannot be applied to 
all solutions any more than it can to the partition of a substance 
between a liquid and a solid. It is shown that there is no real 
difference between the two processes, and consequently some cases 
of abnormal partition must be explainable on the assumption that 
an adsorption ill addition to a solution has taken place. The 
similarity between adsorption by solid substances and cases of 
abnormal partition is pointed out, and passible results which may 
accrue should a liquid absorption in these cases be investigated. 

J. F. S. 


The Combustion of Gaseous Mixtures and the Ignition 
Temperatures. J. Taffanei, and Le Floch ( Compt . rend., 1913, 
157, 469 — 471. Compare this vol, ii, 574).— A study of the 
ignition temperatures of several gases, namely, methane, hydrogen, 
nirbon monoxide, acetylene, ethylene, pentane, and finely divided 
ml, ill varying proportions with air. The mixture is suddenly 
introduced into a vessel tile walls of which are at a definite tem- 
perature, and the time of ignition recorded by a manometer. The 
effect of varying the size of the vessel is also given. The ignition 
temperature is a relative value depending oil the conditions of 
jL'mtion. The retardation of ignition (compare foe. tit.) is a 
se.neral property, and not particular to methane. W. G. 


Role of the Solvent in Chemical Kinetics. II. Hans von 
\ mna - -oot phvsiM - chem 191 84, 129—159. Compare 
rift •' ’ !!’■ x solubility of p~nitro benzyl chloride has been 

co nmlTr m twent 7' s ' x solvents, and the following gram-molecular 

rrttm , ltr „ e f0Und: raeth y ! alcohol > °'39 ; ethyl alcohol, 
, propyl alcohol, 0'25; amyl alcohol, 0'20; butyl alcohol, 112; 
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acetic acid, 0'97 ; acetone, 3'02 ; acetophenone, 2‘54 • Da „ , 
hyde, 1’23; ether, 0'85; acetonitrile, 2'87 ; nitromethane^-^ 
o-nitrotoluene, 2'40; nitrobenzene, 2'66; ethyl acetate 2- jg’. * !l; 
benzoate, 1'98; ethyl nitrate, 2'31; rVoamyl bromide, o-gg 1 
benzene, 2'50; chloroform, 270; carbon tetrachloride, 0 o->’- K 
chloride, 199 ; a bromonaphthalene, 2’03 ; n-hexane, O 
pentane, 0'028; and benzene, 2'14. The solubility of t r j ’ 
amine was determined in methyl alcohol, propyl alcohol i?'*' 
alcohol, amyl alcohol, benzyl alcohol, acetone, acetophenone’ • 
acetonitrile, nitromethane, o-nitrotoluene, nitrobenzene ’ ,i 
acetate, ethyl benzoate, chloroform, a-bromonaphthalene ’t.. ^ 
and benzene. The solubility of triethylamine was determin j* 0 *' 
hexane and nitromethane. The vapour-pressure curves of ln 
of ethyl iodide and n-hexane, and of ethyl iodide and nitrometl] Um 
were determined, and both shewn to exhibit maxima. The V cl 
of reaction between p-nitrobenzyl chloride and trimethylamine^,' 
determined in the same sixteen solvents in which the solubility**- 
trimethylamine was determined. In every case the reaction is ?• 
the second order, and the influence of the solvent is generally of 
the same nature as that found by Mensehutkin and Walden for 
the reaction between ethyl iodide and triethylamine (A., 1908 jj 
159). It is shown that the product of the solubilities of j tro | 
benzyl chloride and trimethylamine in different solvents varied 
but slightly with the solvent. Consequently the van’t Hoff con- 
stants, made up of the product of the solubilities of the tiro 
reacting substances and their velocity constant, varied in the same 
way as the velocity constants. It is therefore not possible to 
explain the influence of the solvent on the velocity constant, in 
these cases to a shifting of the equilibrium conditions. This is 
seen more markedly when the variations of the van’t Hoff constant 
are considered alongside the variations of the velocity constant: 
the former can be represented by 400,000, whilst the latter are 
represented by 9300. The results are discussed, and it is shown 
that it is not possible to state generally that the influence of the 
solvent on the velocity constant is due to a shifting of the 
equilibrium conditions, but. that a catalytic action of the solvent 
must be assumed to take place in many cases. J. F. S, 

Kinetics of Reactions of Ester Formation. VIII. Egor I. Orlov 
(./. Ruts. Phys. C/iern. Soc., 1913, 45, 706 — 740. Compare this vol,, 
ii, 681, 682, 683). — According to Kistiakovski (A., 1899, ii, 13), the 
reaction velocity for the formation of ethyl formate in aqueous 
ethyl alcohol is expressed by the equation, dx jdt — 7(-i v) - !' ' 
Calculations in accordance with the considerations advanced by the 
author show that the results are in good agreement with the general 
formula: dzjdt = k{A~mx). 

Further, in order to calculate the velocity constants of ester 
formation in methyl alcohol, it is unnecessary to make use of the 
complex empirical equations suggested by Goldschmidt and Thuesen 
(A., 1912, ii, 1154). When the esterification takes place in absence 
of water, the results obtained by these authors are in good agree- 



general and physical chemistry. 


ii. 939 


t with the formula dx/dt — k^A-mx), whilst when water is 
^eiit the course of the esterification follows the more complete 
^nation deduced by the author ( l oc. cit .). 

^Au ionic theory of esterification is developed, according to which 
, 5 ar6 communicated to the alcohol molecules from the ions 

Mhe catalyst and of the organic acid. This theory completely 
01 , j ]15 the processes of ester-formation, and is in agreement with 
v experimental data and with the law of mass action. 
lhe ' F T. H. P. 

The Decomposition of Chloroacetic Acid. Hans von Eullr 
,1 [Itsuv Cassel ( Zeitsch . physikal. Chem., 1913, 84, 371 — 379). — 
n'i, sliown that the reaction: 

C1-CH 2 -C0 2 H + H 2 0 = HC1 + OH-CH 2 -C0 2 H, 

: . influenced very strongly by ultra-violet light of short wave-length. 
\ series of experiments on the velocity of this reaction have there- 
fore been effected in the dark, and in the light of a quartz mercury 
lamp. It is shown that just as in the experiments carried out in 
the dark the amount of decomposition is not quite proportional to 
the time of exposure to the light, but that the reaction constant 
decreases with the time of exposure. This is due to the retarding 
influence of the acid formed iu the reaction. In the dark experi- 
ments the reaction constant is practically independent of the 
concentration of the chloroacetic acid, whilst in the illuminated 
experiments the constant decreases with increase in the concen- 
tration. The reaction constant at 27'5° is 10 6 ft = 38'0, which implies 
that the light has increased the velocity of the reaction 50 times. 
Bromoacetic acid is shown to be much less sensitive to light than 
chloroacetic acid, the reaction constant being about three times 
as laro-e in the latter case as in the former for a normal solution. 

J. F. S. 

Catalysis of Hydrazine by Platinum Black. Alexander 
OuTEiEit and K. Neundlinger (Zeitsch.. physikal. Chem., 1913, 84, 
l’ 03 — 249). — The catalysis of hydrazine hydrate by platinum black 
and the influence of the presence of ammonia, barium hydroxide, 
and sodium hydroxide has been studied. It is shown that the 
results of Tanatar (A., 1902, ii, 386, 495) and Purgotti and 
Zanichelli (A., 1904, ii, 329) do not strictly represent the course 
oi the decomposition, but that those of Tanatar under special 
conditions will be correct. Hydrazine is catalysed by platinum 
black according to the equation 3N 2 H 4 — ^-4NH 3 -|-N 2 , and there 
is no evidence of the formation of hydrogen or nitrous oxide. The 
attempt to determine the order of the reaction led to indefinite 
results, from which the conclusion was drawn that a heterogeneous 
catalysis occurred. The platinum black, although prepared by the 
came process, showed widely differing catalytic activity. The con- 
'tants calculated for the second and third order reactions decreased 
rapidly as the reaction proceeded, and this is attributed to the 
r-uarriing action of the ammonia as it is formed, although the 
addition of ammonia previous to the reaction had not this effect. 
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In the presence of barium hydroxide the catalysis foil 
different lines, and the liberated gas contained hydrogen ■ if**? 
relationship of barium hydroxide and hydrazine was equiniole 1 
50 per cent, of the evolved gas was hydrogen, and these condit ’ 
represent the case from which Tanatar deduced the re» c** 
2N 2 H 4 — >-2NH 3 + N 2 +H 2 for the catalysis of hydrazine 'rf' 
maximum percentage of hydrogen in the evolved gas is 66 6°' j 
this is obtained when the concentration of the barium hydro "i 
is infinitely large. This corresponds with a decomposi/* 
N.,H 4 = N 2 + 2H 2 . The decomposition of hydrazine in the preset* 0 , 
of barium hydroxide is represented by the equations below * 
which x is the number of molecules of barium hydroxide present 
when one molecule of hydrazine is employed : 3N 2 H 4 — > 4 \pj , y 
*N 2 H 4 = tcNj + 2xH 2 ; (3 + *)N 2 H 4 = 4NH 3 + (1 + x)N 2 + 2x11.,. ‘ T * ; ' 

Barium hydroxide, in addition to changing the direction of tli 
decomposition, also retards it. Sodium hydroxide has the 
influence as barium hydroxide, except that double the quantity ii 
required. The action of the two hydroxides is attributed to the 
driving back of the dissociation of hydrazine hydrate, wim.ii 
indicates that it is the undissociated hydrazine which breaks un 
into hydrogen and nitrogen. The mechauism of the decomposition 
is shown to be as follows : The hydrazine breaks up into hydrogen 
and nitrogen in the presence of platinum black; the nascent 
hydrogen then reduces two molecules of hydrazine to ammonia. 
Should, however, the dissociation of the hydrazine hydrate be 
prevented by the presence of strong bases, the reducing action of 
the nascent hydrogen is retarded, and consequently free hydrogen 
is liberated. The velocity of the decomposition of hydrazine is 
proportional to the quantity of the catalyst present, and is 
uninfluenced by glass. The hydrazine can only he decomposed to 
the extent of 93%. The order of reaction could not be determined, 
but is shown to depend on the condition of the platinum black. 

J. P. S. 


Action of Neutral Salta in the Catalysis of Esters. Hugh 
S. Taylok (Maid. K. Vetenskapsakad. Nobdinst. 2, No. 34, 1—20).— 
The influence of potassium chloride on the catalytic activity of 
hydrochloric acid has been examined in a series of experiments on 
the hydrolysis of methyl acetate, ethyl acetate, propyl acetate, ethyl 
propionate, ethylene diacetate, and triacetin. 

The observations were made at 25°, the concentration of the acid 
being 0'1 molar, and that of the neutral salt 1 molar. The 
influence of the neutral salt is expressed in terms of A, vhere. 
A = 100(^ 2 -A, . Os/o,)/^. Bj/Oj, A, and K t being the velocity 
constants without and in presence of neutral salt respectively, h 
and a, the corresponding degrees of ionisation of the acid. 

Although the results seem to show a slight increase in salt efiec 
with increasing complexity of the ester, it is probable that the 
variation from the mean value of A = 45 is within the limits <a 
experimental error. This leads to the conclusion that the influence 
of neutral salts is independent of the nature of the ester w ci 
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iivdrolysed, and that the correct explanation of such action will 
such as does not involve the hydrolyte. 

Experiments on the neutral salt action in solutions saturated 
with (riacetin show that the effect is the same as in a homogeneous 
“saturated system. H. M. D. 

Action of Neutral Salta and the Concentration of the 
Catalyst. Hugh S. Taylok (MedJ. Vetenskapsakad. Nobelimt., 1913, 
2 Xo. 35, 1 — 12). — The influence of potassium chloride on the 
atalvtic activity of hydrochloric acid has been examined in a 
ories of experiments on the rate of hydrolysis of ethyl acetate in 
aqueous solution. The concentration of the acid was varied from 
ii 01 to 0-5 mol. per litre, and in each case the effect of the addition 
0 j potassium chloride in 1 molar concentration was observed. The 
results indicate that the neutral salt effect A (see previous paper) 
increases regularly with increasing dilution of the acid from about 
41 „ to 55%. The only exception occurs at the highest concentration 
ot acid, but it is considered that this anomaly may be due to 
experimental error. 

When a comparison is made between these numbers and the 
corresponding values obtained by earlier observers for the influence 
iif neutral salts on the rate of the inversion of the sucrose at different 
ariil concentrations, it is found that the variation of the salt effect 
with the acid concentration is much greater with sucrose as 
livilrolyte than with ethyl acetate. This result is apparently not 
in agreement with the view that the ratio of the catalytic activities 
of the hydrogen ion and of the undissociated acid is only dependent 
mi the affinity constant of the acid, and independent of the solvent 
medium and the nature of the substrate. H. M. D. 

The Catalytic Activity of the Undissociated Molecule. 
High S. Tavi.or (Medd. K. Vetenskapsakad. Nobdinst., 1913, 2, 
Xo. 37, 1 — 18). — Measurements have been made of the rate of 
hydrolysis of ethyl acetate in aqueous solution at 25° under the 
catalytic influence of trichloroacetic and dichloroacetic acids of 
varying concentration and in the presence and absence of the 
corresponding potassium salts. The data thus obtained, as well as 
th»e recorded in the two previous papers, are interpreted on the 
assumption that the catalytic action of the acid is due to the 
composite effect of the hydrogen ion and of the undissociated acid, 
as expressed by the formula E = n„ K„ + n M . A in which K is the 
observed velocity constant, n H and n M the concentrations of the 
hydrogen ion and the undissociated acid, and 7T„ and E a the corre- 
sponding catalytic activities. By substitution of the experimental 
data in this equation, values have been obtained for the ratio 
£VA f) in the case of the three different acids. 

The author states that the two sets of experiments with varying 
m id concentration and with and without neutral salt yield values 
jor the ratio which are of the same order of magnitude. For 
ndrochloric acid the ratio is 2, for trichloroacetic acid, 0'35, and 
or dichloroacetic acid, 0'08. In the case of trichloroacetic acid 
V °L. civ, ii. fi3 
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the separate values of the ratio are in much better agreement tl 
those obtained for hydrochloric and dichloroacetic acids. 
ticular, it may be noted that the divergence in the case of dichlf^ 
acetic acid is very considerable, the tabulated values of the ^ 


ratio 


the general tfieorv t .j 


being 0‘ 16, 0’07, and 0'02. 

The results are discussed in reference to 
acid catalysis, and more particularly with regard to the presm, ’ 
independence of the catalytic activity of the nature of the solv ^ 
and of the hydrolyte. H. M p lE 


Catalysis by Cations. III. Bror Holm berg (Zeitsch. p l tl , a > 
Chem ., 1913, 84 , 451 — 474. Compare A, 1912, ii, 443, 1U48)*— \ 
continuation of the work described in Part II (Zoc. cit.). Th e 
hydrolysis of acetoxyacetic acid is studied in aqueous solution and 
in the presence of sodium hydroxide, barium hydroxide and 
mixtures of these bases, also in the presence of hydrochloric and 
nitric acids. It is shown that the alkaline hydrolysis is a simple 
bimolecular reaction, the velocity constant of which is proportional 
to the seventh root of the concentration of the cation present, At 
25° the catalysis constants are C Na =5‘48 and When 

both sodium and barium ions are present together, the catalvsis 
constant is given by the formula C = ((7 N ' s [Na‘] -f *j n 

the acid hydrolysis the reaction is unimolecular, when so much 
of the catalyst is present that the concentration of the hydrogen 
ion is not reduced appreciably during the reaction. At 25 ° the 
relationship, between the velocity constant and the concentration 
of the hydrogen ion, is expressed by the formula (7 = 0 00044- 
0T08H*. This formula is deduced on the assumption that the 
anion of acetoxyacetic acid is hydrolysed much more rapidly than 
the undissociated acid. The affinity constant of acetoxyacetic acid 
at 25° is calculated as k = 0*00122. The paper concludes with a 
general theoretical discussion on cation catalysis, in which the 
author’s views are stated. The views of Bredig, Acree, and Seiner 
on this subject are stated and criticised. J. F. S. 


The Effect of Ultra-violet Light on the Catalytic Activity of 
Colloidal Platinum. Cuestek J. Farmer and Frederick Pakkeb, 
jun. (J. Amer. Chem. Soc., 1913. 35, 1524 — 1527). — The authors Sod 
that ultra-violet light gradually destroys the catalytic activity of 
colloidal platinum. T. S. ¥■ 


The Structure of the Atom. Sir Joseph J. Thomson (Phil. Mag.. 
1913, [vi], 26 , 792 — 799). — The author describes an atom so con- 
stituted that the transformation of radiant energy into kinetic 
energy takes place according to Planck’s law. It is shown that in 
such an atom the forces acting on a corpuscle in the atom are. 
(1) a radial repulsive force, varying inversely as the cute of the 
distance from the centre, diffused throughout the whole of j e 
atom, and (2) a radial attractive force, varying inversely as w 
square of the distance from the centre, confined to a limited num er 
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radial tubes in the atom. It is shown that the photoelectric law 
[c Hoks as a consequence of these forces. The conversion of 
potential energy into radiant energy by the atom is considered 

mathematically. j. p_ g_ 


Constitution of Atoms and MoleeuleB. II. N. Bonrt (Phil, 
ft* 1313, [vi], 26, 476—502. Compare this vol, ii, 689).— This is an 
itiempt to show that the application of Planck’s theory of radia- 
lj 0D to Rutherford’s atom-model, through the hypothesis of the 
universal constancy of the angular momentum of the bound 
electrons, leads to agreement with experimental results. The 
evidence supports the view that the actual number of electrons 
„ a neutral atom is equal to the number which indicates the 
position of the element in the series of elements arranged in 
irder of increasing atomic weight— oxygen, the eighth element, 
'or example, having eight electrons. The angular momentum of 
.wry electron round the centre of its orbit is assumed to be 
1 gir, where h is Planck s constant, and this, when the charge on 
he positive nucleus and the number of electrons in different rings 
s known, determines the configuration of the system, that is, the 
requency of revolution and diameter of the rings. There 'will 
lower, be in general more than one stable configuration satis- 
ring the conditions. 

"After a discussion on the configuration and stability of possible 

osteins, the constitution of atoms containing very few electrons • 

lydrogen, one; helium, two; lithium, three; glucinum, four— is 
lousidered. The formula deduced for the frequencies of the 
lydrogen spectrum v-^(l/r 2 2 -l/r, 2 ), where r, aud t„ are integers 
lud A=2?r : f 1 m//i s , gives for the constant K the value 3'26 x 10 15 
n agreement with the constant 3 '29 x 10 15 in the Balmer spectrum’ 
nnl the calculated value for the diameter of the orbit a0'55 x 10-» 

> of the order of magnitude expected from the diameter of the 
lydrogen atom. The calculated potential required to ionise the 
tom is 13 volts, agreeing with the value found with positive rays, 


For helium the frequency formula is the same, except that the 
lingers r, and r 3 are replaced by r,/2 and t 2 /2. This gives the 
vo spectrum series, hitherto associated with hydrogen, observed by 
ickenng for g Puppis, and by Fowler in vacuum tubes containing 
Mum and hydrogen. Both electrons in the neutral helium atom 
lln “y bound than th ® one in the hydrogen atom, and the 

Uriel!, 'H a n e f0r i th ® lonlsation Potential is 27 volts. A helium 
■ ens with three electrons is unstable, indicating that the helium 
P c ?. n , ! lever acquire a negative charge. 

k,; r j'" 1 ™ spectrum corresponding with the removal of all 
S \ 0Uld ° n,y be - observed “ extraordinary cases, 
be fi(i c „;„„ greS 4 ener §y required, but in certain stars, showing 

“responding !'t?T T** 1 T^ 1 bri g htness , lines are observed 
Eplaea T a „j ^ fo ™ ula - In this formula tj/ 3 and r 2 /3 
l a r 2 of the hydrogen spectrum, and the lines observed 


63—2 
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correspond with t 2 = 6 and r 1 = 10, 13, and 14. With 72=1, 2, 0r j 
only ultraviolet series are obtained, and for r 2 = 4, one line in th 
visible region (with t-j = 5) of wave-length 4503, corresponding ^ 
a line 4504 of unknown origin, but there are no unidentified 
known with t 2 =5. The most probable configuration f 0r 
lithium atom gives an outermost electron, bound even more lightlv 
tlian for the hydrogen atom (ionising potential T4 volts;, and two 
symmetrical inner electrons more strongly bound than in the 
helium atom. For glucinum two rings, each containing two 
electrons, the outer pair more lightly bound than for the helium 
atom, is deduced. 

With various simplifying assumptions more complicated atomic 
structures are considered. For all numbers of electrons above 10 
(neon) up to large numbers it is assumed that a ring of ei*ht 
electrons occurs. A ring of sixteen electrons will not be stable 
until the number is large. 

The characteristic .X-radiation of an atom is assumed to be due 
to settling down of the system if electrons in the inner rings are 
removed, as by bombardment with catliode-rays, in contrast with 
the ligBfcfrequencies in which the outer rings are concerned, The 
theory leads to a formula for the velocity of the cathode-ray 
required to excite the characteristic JX-radiation in an element, 
in agreement with Whiddingtone experiments. Finally, radio- 
active phenomena are briefly discussed. F. S. 

Some New Multiple Relations of the Atomic Weights of 
Elementary Substances ; and the Classification and TraDB- 
formations of Neon and Helium. Henry Wilde {Phil. Maj., 
1913, [vi], 26, 732 — 740*). — The author divides the elements into 
seven groups, the atomic weights of which he states arc multiples 
of one, two, three, four, five, six, and seven times that of hydrogt-n. 
Silicon he places in the group U-7H, and he gives it the atomic 
weight 35, which he is of the opinion is supported by Dulong 
and Petit s law. The atomic weight of helium he places as 2; 
many other atomic weights are similarly changed. The recent 
experiments on the production of helium and neon from glass are 
explained by the author on the assumption that these elements 
are the primates of barium, lead and calcium, and silicon respec- 
tively. "J- 

Curious Atomic Weight Relations : Quaternian Series. 
Frederick H. Loring (Gkem. News, 1913, 108, 188 189).— In* 
previous paper (ibid., 95) it has been pointed out that certain series 
of four elements exhibit secondary atomic-weight difference, 
which form a geometrical progression. Such a series i6 represent 
by argon, iron, bromine, and silver. It is now sugges * 
helium, aluminium, manganese, and rubidium form a simi ar sen > 
and that corresponding members of these two series are mor 
less closely related. Other series of the same type are onn 
neon, nickel, tellurium, and an element of atomic weigh 
* and Mem. Manchester Phil, Soc ., 1913, 57, No. Xlh, 1 
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, element of atomic weight 027, boron, magnesium, and 
poUssinim H. M. D. 

Valence and Tautomerism. William C. Bray and Gerald 
V K Branch ( J . Amsr. Chem. Soe., 1913, 35, 1440 — 1447). — Many 
hemists insist that the valence numbers of nitrogen in ammonia 
^ I jnimouium chloride are 3 and 5 respectively, thus emphasising 
the total number of valence bonds, as illustrated by the usual 
-trucnual formulae. Others insist that the valence number of 
itno'en is -3 in both cases, the valence number of hydrogen in 
i. t .° n p 0 tinds being +1, and that of chlorine in chlorides — 1. 
T»o separate ideas are here involved, however, that of polarity 
uni that of the total number of bonds. It seems advisable to retain 
the term valence for the two ideas, and the authors suggest the 
use of the distinguishing terms -polar number and total valence 
number, whenever necessary. The valence of nitrogen in 
ammonium chloride can then be completely described as (-3, 5), 
where, for convenience, the polar number is placed first, 

Comparison of the properties of inorganic and organic substances 
| Fn< ls to the conclusion that the nature of the union between two 
atoms may he either polar or noil-polar in character, according 
as it is assumed that an electron passes completely or does not pass 
from one atom to the other. The non polar character of certain 
organic compounds is well shown, for example, by comparison of 
the compounds methane and carbon tetrachloride. Their behaviour 
suggests that the valence of carbon is (0, 4), that is, non-polar in 
both rases, since the assumption that they contain carbon with the 
valencies (-4, 4) and ( I- 4, 4) respectively, would demand greater 
differences between the compounds than actually exist. 

In the latter part of the paper tautomeric equilibria are dis- 
cussed and classified on the basis of the valence changes involved. 

T. S. P. 

Valence and Tautomerism. Gilbert N. Lewis ( J . Amer. C/iem. 
Soc., 1913, 35, 1448 — 1455). — A discussion of the views put forward 
*iy bray and Branch (compare the preceding abstract). T. S. P. 

A Head to Prevent Spirting duriDg Steam Distillations. 

■James J, 1 oi.ak (Chem. Werkblad, 1913, 10, 870). — A description of 
a head for steam distillation. The steam from the boiler passes 
min the liquid in the flask through a tube sealed into a glass globe 
resembling an inverted flask with the usual neck. The steam 
escapes through this neck into the globe, and then passes to the 
condenser through a tube sealed into the top of the globe, the 
portion ol this tube within the globe being bent out of the vertical 
0 ™imnate danger of spirting. A. J. W. 
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Inorganic Chemistry. 


Recovery of Iodine from Residues. Harold W. Gill {Anal , , 
1913, 38, 409). — The following method, which depends on t?' 
solubility of sodium iodide in absolute alcohol, may be applied t* 
the recovery of iodine from the waste solutions obtained in j 01 j 0 
metric analysis, provided that the iodine has been dissolved origin 
ally in sodium iodide solution instead of potassium iodide solution 
The residues are evaporated, heated in an air-oven until complete] 
dry, and the coarse powder obtained is then extracted in 3 goxhlft 
apparatus with absolute alcohol. The crystals of sodium iodiijj 
separated from the alcoholic solution may be recrystallised from 
alcohol, and in any case require to be dried first in an air-oven 
and afterwards under reduced pressure to expel traces of alcohol 

w. p. s ; 

The Glow of Sulphur. Walter H. Watson (Chtm. Neat, pjl.; 
108, 187 — 188). — Experiments are described relating to the phos 
phorescent glow which is exhibited by sulphur under certain 
circumstances. The glow is readily obtained when a current ot air 
is passed over sulphur heated to a temperature below its ignition 
point, and then through a tube which is maintained at an appre- 
ciably lower temperature. Under those conditions the air becomes 
charged with sulphur vapour, which separates out in the form of 
a cloud of very small particles when the temperature falls, The 
oxidation of this finely-divided sulphur is the cause of the phosphor- 
escence. There is no evidence of the formation of any other oxide 
than sulphur dioxide at any stag© of the process. H. M. D. 

Heterogeneous Equilibria in the System Sulphur Di- 
oxide Halogen. Tetta Polak-van der Goot (ZeilscK. ph.yniM.Ckm., 
1913, 84, 419 — 450).- — The fusion curves of the systems chlorine- 
sulphur dioxide, sulphur dioxide-sulphury] chloride, chlorine- 
sulphuryl chloride, and the ternary system chlorine-sulphur dioxide - 
sulphuryl chloride have been determined. It is shown that the 
unexplained thermal effects observed by Smits and do Moot 
(A., 1910, ii, 1049) were due to the presence of sulphuryl chloride 
which had been formed in the dark and in the absence of catalysts. 
In the chlorine-sulphur dioxide mixtures, which were rich in 
chlorine, mixed crystals were formed. The equilibrium 

SO, + ci 8 — S0 2 C1 2 

was studied in the presence of various catalysts, of which camphor 
is shown to be the best, for in the liquid condition the too 
substances combine entirely to form sulphuryl chloride. The light 
catalysts could not be brought to an equilibrium. The solidifica- 
tion curve of sulphur dioxide and bromine was determined, an 
shown to be similar to that of sulphur dioxide-chlorine. Attempts 
were made to prepare sulphuryl bromide, but they were unsuccw- 

fnl J- *• 
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The Action of Sulphur Trioxide on Salta. Wilhelm Traube 
/.f 1913 , 46, 2513 — 2524). — The author has devised a special 
1 naratus by means of which anhydrous salts may be submitted 
if> the action of sulphur trioxide, and then the products be com- 
!°e(elv freed fr° m ,- excess . of sulphur trioxide before being 
' i’oived to come into contact with the air. The amount of absorp- 
"V'n ccc urring was determined by direct weighing in each case, 
Ind the products were analysed. 

One molecule of sodium chloride absorbs two molecules of sulphur 
• ioxi'le, with the formation of a hard, crystalline mass, which is 
'uii'irlcrcd to be sodium chloropyrosulphonate, 0Na-S0 2 -0‘S0 2 Cl, 
=odium chlorosulphonate being probably an intermediate product 
j the reaction. It fumes in the air, and is decomposed by water, 
more slowly by alcohol. When added to a chloroform solution of 
dianivlaniiue, diamylamine sulphamato is formed, which agrees with 
die formulation of the salt as a chloropyrosulphonate. No evidence 
nf the existence of the product NaCl(S0 3 ) 4 (Schultz-Sellack, A., 
1371 , 193) could be obtained. _ 

Ammonium chloride first liquefies under the action of sulphur 
trioxide, and then gives a crystalline product consisting of 
.unmonium. Moropyrosulphonate, NH 4 -0-S0 2 -0-S0 2 Cl, which has 
properties similar to that of the sodium salt. It cannot be the 
hydrochloride of a sulphamic acid, since the latter is not found in 
solution when the salt is decomposed with alkalis. 

Sodium nitrite swells up considerably when submitted to the 
action of sulphur trioxido, and then gives a colourless, crystalline 
mass, which is decomposed by water with vigorous evolution of 
oxides of nitrogen. Three molecules of sulphur trioxide are 
absorbed for each molecule of nitrite, the compound formed being 
probably sodium nitrosotrisulphonate, N0 2 (S0 3 ) 3 Na. 

Persulphates absorb sulphur trioxide, at the same time losing 
some of their active oxygen, with the formation of what are 
probably perpyrosulphates, in accordance with the equation: 
K S,O s -r 280 3 = K8 2 0 f ,*0 2 -S 2 0 6 K. These compounds fume in the 
air. the fumes not consisting, however, of sulphur trioxide, and 
gradually deliquesce. No oxygen is evolved during the deliques- 
cence, and the solution formed contains considerable quantities of 
hydrogen peroxide and persulpliuric acid in varying proportions. 
When put into water the salts dissolve with violent hissing, and 
ozonised oxygen is evolved; the solution formed contains only 
traces of hydrogen peroxide and persulphuric acid. T. S. P. 

Fluorosulphonic Acids and Its Salts. Wilhelm Traube 
(der,, 1913, 46, 2525 — 2530). — In contradistinction to the salts 
described in the previous abstract, sodium fluoride reacts with 
sulphur trioxide, giving a product which does not immediately 
react, with water with the formation of sulphuric acid. One 
molecule of sulphur trioxide is absorbed by one molecule of the 

' giving sodixim fluorosulphonate, F-S0 3 Na, which can be readily 
from unaltered sodium fluoride by extraction with 
a co id. Ammonium fluoride reacts more readily than sodium 
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fluoride, and treatment of the reaction product with amrnom 
methyl alcohol gives a solution from which the well-crystal]* 0 ^ 
ammonium fluorosulyhonate , F*S0 3 NH 4 , m. p. 245°, j 3 r€ .p 
obtained by evaporation. Other fluorides react similarly to jv 
sodium and ammonium salts. ‘ 

Simpler methods of preparing these salts wbre devised when 
was found that not only they, but also fluorosulphonic acid (c U 
pare Thorpe and Kirman, T., 1892, 63, 921), are f airly 
in aqueous solution. If ammonium fluoride is dissolved 
fuming sulphuric acid and the solution heated, fluorosulphon'j 11 
acid distils over; if the solution is treated with ammoniaeal 
methyl alcohol and then separated from insoluble matter, wind 
is chiefly ammonium sulphate, a solution of ammonium fluorosu/ 
phonate is formed, from which the solid salt is readily obtained 

Fluorosulphonates are formed not only when a dry mixture * 
fluorides and pyrosulphates is heated, but also when the two are 
mixed in the presence of a little water. The ammonium salt : - 
readily obtained in this way. They can also be obtained by the 
direct action of alkali on an aqueous solution of fluorosulphonic 
acid, proving that the latter is not immediately decomposed In- 
water. 

Both sodium and ammonium fluorosulphonate react neutral to 
litmus. The aqueous solution of the latter is not completely 
decomposed even after keeping for days, and the salt can even li 
recrystallised from hot water. The salts are readily decompose'! 
by warming with hydrochloric acid, or with alkalis. When distilled 
with 99% sulphuric acid, a good yield of fluorosulphonic acid i? 
obtained. 

When the sodium salt is heated in an atmosphere of carton 
dioxide a gas is obtained which is not absorbed by potassium 
hydroxide in a short time, and which is probably sulphuryl fluoride 
(compare Moissan and Lebeau, A., 1901, ii, 233), 

2F*S0 3 Na— Na £ S0 4 + S0 2 F 2 . 

The compounds obtained by Weinland and Alfa (A.. 1899, ii. 
594) are not identical with the above salts. T. S. P. 

The Atomic Weight of Selenium. Josef J annex and Julios 
Meyer ( Zeitsch . anorg, Cham., 1913, 83, 51 — 96 ; Her., 191*', 46, 
2876 — 2882). — The decomposition of selenious acid into selenium 
dioxide and water begins below 50°, but even at this temperature 
selenium dioxide has an appreciable vapour-pressure. The 
molecular heat of hydration of selenium dioxide is 3192 cal. The 
vapour-pressure of selenium, determined by Ruff and Grai s 
dynamic method (A., 1907, ii, 947), is found to be extremely small, 
so that at 170 — 220° volatilisation is inappreciable. Crystalline 
selenium is quite insoluble in water. 

As it is impossible to prepare anhydrous selenium dioxide by 
sublimation of the acid, the oxidation of selenium (purified b> 
reduction from selenious acid by sulphurous acid, hydrazine 
sulphate, or hydroxylamine hydrochloride) with nitrogen peroxi e 
has been employed. Nitrib and hydrochloric acids and water are 
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purified by distillation from silica vessels. Hydrazine hydrate is 
^stilled from a platinum flask, and kept in a silver vessel in a 

desiccator. 

Oxidation of selenium with nitric acid gives selenic acid. To 
obtain selenium dioxide from this, it is necessary to add some 
ivdrochloric acid during oxidation or before sublimation; other- 
(jje the product is coloured. In any case it retains water. 

Commercial nitrogen peroxide is purified by passing over hot 
copper oxide, condensing, passing air through the liquid, and dis- 
tilling from silver nitrate to remove chlorine. A current of dry 
„xvgm, charged with nitrogen peroxide, is then passed into a 
neighed silica vessel containing selenium, the temperature of which 
is at first 215°, and is gradually raised above the melting point 
of selenium. After oxidation is complete, the nitrogen peroxide is 
removed by dry air, and the dioxide sublimed a second time and 
weighed. Attempts to reduce the product to selenium by means 
of dry- gases are unsuccessful, but hydrazine hydrate reduces it 
quantitatively, the original selenium being very exactly recovered 
The value, corrected to vacuum, found for the atomic weight of 
selenium is 79'141. 8 

For the colorimetric estimation of selenium, sodium hyposulphite 
gives a sensitiveness of 0'005% SeO, in water, or 0’002% in con- 
cent rated sulphuric acid, whilst with potassium iodide and starch 
even 0-0000005 gram Se0 2 in 1 c.c. of solution may be detected 
or five times that quantity in concentrated sulphuric acid ’ 

Concentrated hydrazine hydrate and selenions acid yield a red 
solution containing hydmonium selenit© and polyselemdes which 
on dilution forms very stable colloidal selenium. C H I) 

Tellunte ati0 ? °n Te n Ur0U8 Acid aDd Ammonium 

Tellurite. G. 0. Oberhklman and Piulip W 

(.tan J Sci, 1913, [nr], 36, 399-400).-Telluroua acid may b> 
obtained from the residues from the electrolytic refining of 
ropper as follows: The residues are treated with a solution of 
mummm hydroxide and the tellurous acid precipitated from the 
i ™ f A 0bt ?onn d by ™ ean3 of acetic 3cid (compare Browning 

W, the toduef teLs P IS dr,ed b ? the Ration of 

Mr°xides. P ^ d to 06 c I Uite insoluble in the alkali 

r r dues with 

separated fLn the alka Him ToTr ‘ t PUrple ' cr ^ tal! ™ "it 

f'-uM he obtained bv llfnw n S ° lutlon on , kee P ln g- A similar salt 
by allowing an ammomacal solution of tellurous 
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acid containing some copper salt to evaporate over aulph ur i e 
and in the presence of soda lime; also, by adding slowly witi 
constant stirring, acetic acid to an ammoniacal solution of tellu rtl ,,, 
oxide and copper chloride. This salt, on analysis, gave Te0 2 ,83q 
CuO,4'63, NH s ,5-22, H 2 O,610, and ‘. s a c°PP er ammonium tdl Unt ; 

Similar salts could not be obtained with nickel, cobalt, 2 ; a 
cadmium, or silver in the place of copper. T. S. p 

Influence of Various Conditions on the Oxidation of 
Nitrogen in the Voltaic Arc. Alexei V. Saposiixikov, a 
Gudims, and V. Kutovski ( J . Russ. Phys. Chem. Soc., 191;;, 45 
1076 — 1091). — Experiments made with an arc passing between 
carbon electrodes show that, as the air-supply , V (cub. metres per 
hour), is increased, the ratio of V to the power consumed, HIT 
also increases. The yield of nitric acid per kilowatt-hour at first 
increases to a maximum of 65'3 grams for V . K 11 -- about 1, then 
diminishes somewhat, and finally increases again to 78 grams per 
kilowatt-hour for a value 1'90 of the ratio V : K If. With both 
dry air and air saturated with moisture, the percentage of nitric 
oxide in tho issuing gases increases to a maximum, and then 
decreases as the air-supply is continuously increased, but the wet 
air gives the higher yields in all cases, the difierence in yield 
diminishing as the air-supply increases. The action of the moisture 
is probably expressed by the equations: N 2 + 2HoO = 2NO+2H, 
and 2H, + 0« — 2H 2 0. 

As material for the electrodes, carbon is greatly to he preferred 
from an industrial point of view. It gives a very constant arc, 
requires no cooling arrangement, and allows of the ready introduc- 
tion into the arc of extraneous substances ; it burns away rapidly, 
but tilis may be avoided by coating the lateral surfaces electro- 
lytically with nickel. Of metallic electrodes, those of copper give 
the best results, whilst the use of platinum is not to be recom- 
mended. T - H ' >■ 


Combustion of Air in the Voltaic Arc. Alex. I. Gokbov am) 
V. F. Mitkevitsch (./, Russ. Rhys. Chem. Soc. 1913, 45, 

1109 1136). — The principal conclusions arrived at by the authors 

as a result of theoretical considerations and of experimental data 
obtained with a small Birkeland-Eide furnace and with one of their 
own design, are as follows: , 

The relation between c, the percentage of nitric oxide 
on combustion of air under the influence of the voltaic arc, 5, « 
volume of air introduced into the furnace per hour .P 9r ,, 
and <?, the number of grams of nitric acid into which the m 
oxide may be transformed, is expressed by the equation 

8(,‘/225 = f5 (I), , , 

which is similar in form and in the significance of its terns, 0 .. 
Clapeyron gas equation, RT-pv. From this it follows a , 
with a given air-supply the conditions of combustion , ar “ V 
so as to maintain a certain definite percentage of m ™ ’ 

number of grams of nitric acid per kilowathhour will be s 1 
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the number of kilowatts supplied to tie arc, and (2) one 
the same quantity of nitric acid per kilowatt-hour may bo 
and •* d with various concentrations of nitric oxide, if with 
u * tal,1< it arc-power and variable conditions of burning the percent- 
tonstan r xide changes in inverse proportion to the air-supply. 

“sf 1 era l relationship between the air-supply and the percent- 
f nitric oxide in the issuing gas may be derived a priori on 
f “sumption that, the divergence of technical apparatus from 
’f deal is expressible as a certain air-supply to be applied as a 
tlw 1 tion t0 that actually used. The conclusion thence drawn 
f° rr . ec , w j t h the limits in concentration of nitric oxide as yet 
|S • . 1 , 1 . in practice, this relationship is expressed by the hyper- 
formula c = S/(« + “) (H). Writing b' for b/a, this gives 
.'4a(6'-c)/8 (HI) and G = 22558/8(5 + a) (IV). These equa- 
( T". ire regarded as general, and are probably applicable to the 
Uu obtained with any electric furnace. 

1 Comparison of equation (III) with the fact that a furnace may 
v rk uith a constant yield of nitric acid, but with a variable 
Krcentage of nitric oxide, leads to the conclusion that, for each 
there is possible not a single equation of type (III), but 
of them corresponding with varying utilisation of the 
In agreement with the observations of other investigators, 
lt is found that the values of a" and b», a'" and etc., for this 
«eries of equations exhibit a constant ratio, that is, 
frit ja 11 — b ,n la ,n — . . . =const. — b l . 

In the diagram representing the values of G as ordinates and the 
corresponding ones of c as abscissae, each furnace is represented by 
a irroup of straight lines beginning in the point b’ and spreading 
Howards from right to left in the shape of a fan. The constancy 
of 1,' does not follow immediately from the above equations, but is 
found to be in agreement with the fundamental hypothesis expressed 
hv c = 6/(5 -ha). 

A further conclusion drawn from the experimental data is that 
the concentration of nitric oxide on breaking of the arc is inde- 
pendent of the power of the arc, and almost independent of the 
detailed construction of the furnace, although characterised by its 
tvpe; such a conclusion is, however, based on a comparatively 
small number of results. 

The magnitudes of b and b f are regarded as characterised prin- 
cipally by the density of the energy in the region where the nitric 
oxide is formed, and the technical plant now in use leaves consider- 
able room for increasing them; the magnitude of a should be as 
small as possible. T. H. P. 


furnace 
it series 
t-uer 


The Action of Finely Divided Nickel on Nitric Oxide. 
R. S. Felgate ( Chern . News, 1913, 108, 178). — Nitric oxide can be 
cal alyt ioally decomposed by finely divided nickel suspended in hot 
water, the products of decomposition being nitrogen and nickel 
oxide. The nickel should be prepared by the reduction of the dry 
precipitated hydroxide in an atmosphere of hydrogen. 

Colloidal nickel prepared by Bredig’s method does not act in a 
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similar manner. The action appears to depend on the state 
aggregation and method of preparation of the nickel catalyst K° 
further investigation of this point is necessary. T g p Ul 

Hydrazine and Its Inorganic Derivatives. I. Hydrin 
Nitrites and Their Decomposition Products. Fritz JW* 
{Zeitsch. anorg. Chan., 1913, 83, 119 — 137). — Bydrazi m rut _ r ^ 
N 2 H 5 N0 2 , may be prepared by mixing solutions of barium nitr u 
and neutral hydrazine sulphate, stirring to convert the thick, ot]' 
tinous barium sulphate into the crystalline form, and filtering t 
means of a vacuum. The stable solution i9 then evaporated 
vacuum over phosphoric oxide. The oil thus obtained does, m 
crystallise spontaneously, but does so on inoculating with a sniali 
quantity of solid obtained by extracting a portion with liietliv! 
alcohol, partly precipitating with ether, and cooling in ether and 
solid carbon dioxide. The solid salt is almost white, but become* 
yellow on fusion. It is hygroscopic, and dissolves readilv 
alcohol, but not in ether, and may be obtained from a mixture of 
these in large, probably raonoclinic prisms. It explodes violent h- 
with a blow, less vigorously if rapidly heated. 

For analysis, hydrazine is estimated with iodine by Stolls 
method (A., 1903, ii, 100). The same solution, after the addition 
of solid potassium iodide, is mixed with a known quantity of dilute 
sulphuric acid in an atmosphere of carbon dioxide. The iodine 
liberated according to the equation 

211 N0 2 + 2 III = 2NO i- 2H 2 0 + 1 2 
is then titrated with thiosulphate. , 

The salt decomposes according to the equation 
N 2 H 5 N0 2 - NH 3 + N 2 0 + H 2 0, 

and this decomposition is very greatly accelerated by nitrous acid. 
The preparation of hydrazine dinitrite in aqueous solution is thus 
impossible, as the weakly basic character of hydrazine would cause 
the salt to be so far hydrolysed that much nitrous acid would he 
present in the solution. If hydrazine disulphate and barium nitrite 
react together, the products are ammonium nitrite and nitrous 
oxide. The decomposition of hydrazine nitrite is thus duo to the 
action of nitrous acid on the undissociated compound, and is auto- 
catalytic. The secondary reaction, the formation of hydrazoie acid 
from hydrazine and nitrous acid, is due to the action of nitrous 
acid on the N 2 TI 5 ion. 

Under similar conditions hydrazine nitrite is less stable than 
ammonium nitrite, but aqueous solutions of the former arc the 
more stable, as the traces of ammonia first formed check the 
hydrolysis. 

The failure to obtain the compound from barium nitrile and 
ordinary hydrazine sulphate (Dey and Sen, A., 1911. ii, 822) is due 
to the fact that the latter substance is mainly the driulphate, which 
behaves as an acid salt. The normal sulphate, prepared by digest- 
ing the ordinary salt with barium carbonate, forms perfectly stable, 
hexagonal crystals, (N 2 H 5 ) 2 S0 4 ,H 2 0, which dissociate into fiie 
anhydrous salt and water at 47*3°. The anhydride has m. p. U? ■ 
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Xite method of Itey and Sen for the detection of nitric in 
.ajwrtii'* of nitrous acid (A., 1912, ii, 296) is not exact. The 
) : nhouvlannne test should not bo applied until the excess of 
'■vdrsane has been destroyed, as otherwise the blue colouring 
may be reduced by the hydrazine. C. H. D. 

Preparation of Phosphonium and Ammonium Iodides and 
Action of Heat on those Substances. Alfred Holt and 
j , Mts U. Myers (Zeitscli. unorg. Chem., 1913, 82, 278—282. 
t 'empire P„ 1913, 29, 61).— Phosphonium iodide may he prepared 
i, v distilling purified iodine with fused calcium nitrate, and allow- 
jfjp it to react with a solution of phosphorus in carbon disulphide, 
i hovoughly dried by anhydrous sodium sulphate, the reaction taking 
place m an atmosphere of nitrogen, The best results are obtained 
bv using a minimum quantity of solvent and adding the iodine in 
tiie solid form. The iodide thus obtained may be sublimed without 
decomposition. It retains some of the water used iu its prepara- 
tion, and may he dried by subliming through a column of phos- 
phoric oxide iu an apparatus which is described. 

Hydrogen phosphide, purified by conversion into and decomposi- 
tien’of its compound with cuprous chloride, is freed from hydrogen 
chloride, dried by phosphoric oxide, and allowed to react with 
hydrogen iodide, prepared from potassium iodide and metaphos- 
piioric acid, and purified by means of red phosphorus and phos- 
phoric oxide, followed by liquefaction and fractionation. 

A third method consists in combining iodine vapour with yellow 
phosphorus and adding the required quantity of water. 

The yellow tint of phosphonium iodide which has been distilled 
is not due to iodine, but to a phosphorus iodide, which yields 
phosphoric acid with water. Phosphonium iodide may be distilled 
without discoloration in a moist inert gas or in steam. 

Ammonium iodide does not form nitrogen iodide under similar 
conditions. C H D 


Modifications of Arsenic, I. Grey and Brown Arsenic. 
\olkmar Kohlschutter, E. Frank, and Curt Ehlers ( Annalr.n, 
1913, 400, 268—301). — The differences in the natural forms of 
solid substances of the same composition may be due to differences 
m crystalline structure, to chemical isomerism, or to various 
jin steal and chemical factors which impress on the substance a 
tu.uite form during the process of its formation; for example, of 
h. nto ideations of carbon, the diamond and graphite are each 
:a: 1, defined, but the appearance of amorphous carbon is influ- 
nceit by the various factors operating during its process of forma- 
™ 1 ' ■ , 6 P rese ut research has brought to light the importance of 
„ a , ct , rs la determining the form of a substance during its 
iri ■ °- formation; one factor of especial importance is the 

sta “ of distribution of the molecules of the material which 
change. Many substances, which are generally 
the mtt a - s , ,r ; onotro pic modifications, are certainly only one and 
aame ^stance in different states of distribution. 
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Well-known forma of arsenic are (1) "metallic,” hexagon 
arsenic, D 5-73; (ii) yellow arsenic, D 18 2'03, crystallising i„ tb( 
regular system; (iii) grey or black arsenic, D 4 BO— 4 72, obtaiuid 
in arsenic mirrors; (iv) brown arsenic, D 3'7— 4'7, obtained tv 
the reduction of arsenic compounds in aqueous solution or by tk' ( 
action of oxygen or arsenious bromide on yellow arsenic dissolved 
ill carbon disulphide. Erdmarn (A., 1908, u, 584) regards tie 
differences in these four modifications as being due to differences in 
molecular complexity, and represents metallic arsenic, the densest 
modification, as consisting of monatomic molecules 

The authors are of opinion that yellow arsenic (specific volun* 
0‘5) in comparison with metallic arsenic (sp. vol. 0 175), ig t}>e 
same quantity of matter distributed throughout a very much larger 
space, aud the conversion of yellow into metallic arsenic is , 
process of condensation, analogous to that which obtains in the 
formation of silver from silver oxide (Kohlschiitter and Eydmann, 
this vol., ii, 589). Such a process offers the best of opportunities 
for a substance to be obtained in different modifications. The 
conversion of yellow into metallic arsenic has been studied from 
this point of view, attention being particularly directed to the 
production of the intermediate forms, grey and brown arsenic. 

Grey arsenic is obtained by the action of light on yellow arsenic 
prepared either from carbon disulphide solution or by the sublima- 
tion of metallic arsenic. The formation of the grey arsenic is the 
more rapid the finer is the state of division of the yellow areenic; 
it collects on the walls of the vessel as a grey or black mirror, only 
a little being obtained in the form of a dust. It has D 18 4-69—470", 
and is amorphous. Reasons are given for the authors' belief that 
grey arsenic is only metallic arsenic in a finer state of distribution, 
that is, the same matter occupying a larger space. 

Brown arsenic is obtained in various ways by the reduction ol 
arsenic compounds. It changes directly to metallic arsenic bv 
heating The purest brown arsenic obtained by the authors ha- 
D 4-52 and there is no doubt that the densities of grey and oi 
brown arsenic, free from all impurith*, are nearly the same, so 
that the density is not a sufficient criterion to distinguish these 
substances as different modifications. The authors experiment! 
indicate that grey and brown arsenic are simply the same modifier 
tion of metallic arsenic in different states of distribution, that of 
brown arsenic being the more diffuse. Brown arsenic is our 
obtained under the influence of a foreign substance whichs* i« 
a certain sense as a dispersing medium, the nature and concern 
tion of which determines the state of distribution. 

The Oxidiaability of Charcoal at Moderate Temperatures. 

Kaiil A. Hofmann, K. ScnuMrm.T, and K. Kittui (&/.. 

2854— 2864).— It has previously been shown (this- vo wl 

amorphous carbon is oxidised by chlorate solution 
temperature in the presence of osmium tetroxide , . _ ttiat 

mellogen, and mellitic acid. Further experimen r 

the. oxidisability of carbon at medium temperatures is muc g 
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, hitherto supposed, and details are given of the action of 
f : rate eolations on various charcoals. 

In dilute aqueous solution calcium hypochlorite acts so vigorously 
various charcoals, with foaming evolution of carbon dioxide, 
. | jr energy of oxidation of the system is available in a few 
Miias. and the heat produced can he used, under proper condi- 
i.i n ; for steam raising, etc. The results of calorimetric measure- 
'r/u with different charcoals are given. 

' The carbon dioxide evolved is always accompanied by carbon 
oxide (compare Rhead and Wheeler, T., 1912, 101 , 846) in 
^counts up to 9%. The occurrence of this gas is explained by the 
formation of high-molecular carbonyl compounds as intermediate 
L/, ducts, tbe presence of such compounds being indicated by the 
gfcp brownish-black to red, fluorescent solutions obtained during 
t l iS reactions ; further oxidation gives carbon monoxide and 
dioxide- lit contradistinction to the black, amorphous varieties 
c i carbon, powdered diamond, on treatment with hypochlorite 
solution, gives a white suspensoid, which is to be further investi- 
gated ; the diamond is attacked only to a slight extent. 

' When black, amorphous carbon of various kinds is exposed to the 
a.r at T.’O — 150° in the presence of alkalis, it gives, at first, dark 
brown to red colloids, which are then oxidised to formate and 
oxalate, and finally to carbonate, 

Xealecting the different initial velocities of reaction, the different 
kinds of amorphous carbon react so similarly towards oxidising 
agents that no essential difference in chemical structure can be 
assigned to them. T. S. P. 


The Action of Hydroxyl Ions on Silicates. Paul Rohland 
{Z'i'-idi. anorg. Chen., 1913, 83, 138— 142). — The coagulation of 
emulsions of kaolin or clay by salts depends on the concentration 
!■! hydroxyl ions. The coagulating effect increases with the 
hydroxyl concentration to a maximum. Cement and other silicates 
ate similarly affected. Other physical factors are involved. 

C. H. D. 


The Action of Sulphur Monochloride on Certain Minerals. 
Hiuasi Stanhope I.ijkrns (./. Amer. C'/ieni. Soc., 1913, 35, 1464—1469). 
—1 he author has investigated the action of sulphur monochloride, 
at different temperatures up to about 800°, on the following 
minerals: felspar, garnet, zircon, sphene, tourmaline, hornblende, 
pyroxene, spinel, rhodonite, and pyromorphite. Only those which 
contained a considerable quantity of elements the chlorides of which 
«e volatile in sulphur monochloride were acted on to any marked 
ex fit- Garnet and sphene may be almost completely decomposed 
in this way, urn] iron completely removed from zircon. Pyro- 
Jiiorphile is completely decomposed at 450—550°, the reeidue then 
eing soluble in dilute hydrochloric acid, with the exception of any 
- ica vduch may be present. IP, g, p. 
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Potassium Aminonomagnesate, Mg(NHK)j,2NH,. 

C. Franklin (/. Amer. Chem. Soc„ L913, 35, 1455 — 1464).— Polo® 1 * 5 
ammonomdgnesatt , Mg(NHK) 2 ,2NH s , a new salt belonging 
author’s ammonia system of acids, bases, and salts (compare i 

1912, ii, 451), has been prepared by the action of potassium arc 

in liquid ammonia solution on magnesium iodide, magnesium nit 
magnesium acetamide, and magnesium respectively, the react *' 
taking place according to the equations: 0Si 

MgL,,(N0 3 ) 2 ,(MeC0NH) 2 + 4KNH 2 = 

Mg(NHK),,2NH s + 
and Mg + 2KNH, + 2NH 3 = Mg(NHK) 2 ,21 
tion was carried out by the methods previo 
compounds. 

Potassium ammonomagnesate is a fine, crystalline powder wf; i 
is only slightly soluble in liquid ammonia, and is rapidly hydrolysll 
by liquid water or water vapour. It is not explosive, and mav \ 
heated to 100° without loss of ammonia. 

For the purpose of the preparation it was necessary to obtain 
anhydrous magnesium iodide, nitrate, and acetamide. The first 
two were obtained by the action of magnesium on liquid ammonia 
solutions of ammonium iodide and nitrate respectively, hydrogen 
being evolved with the formation of the compounds magntmm 
hexammine iodide, MgI 2 ,6NH 3 , and magnesium hexammine nitrate 
Mg(N0 3 ) 2 ,6NH 3 . Magnesium acetamide has been described bv 
Franklin and Stafford (A., 1902, i, 748). T. S. P. 

Potassium Hydroxopentafluorostannate [StanDihydroxo 
pentafluoride]. Samuel H. 0. Brigrs (Zeitsch, anorg. Chem,, 113. 
82, 441 — 444). — The salt K 2 SnF 6 ,H 2 0, prepared from stannic 
chloride and potassium fluoride, aud crystallising in octahedra, has 
been described by Marignac, who also assigned the same formula 
to a salt crystallising in lamellar, and obtained from the former by 
the addition of potassium hydroxide. This salt is now shown to be 
K 2 (SuF 5 0H),H 2 0. 

Potassium carbonate is preferable to the hydroxide. The salt forms 
highly glistening leaflets, and is more soluble than the hexafluoro- 
compound. An anhydride, probably K 4 (SnF 5 ’0’SnF 5 ), is formed 
at 160—170°. C. H. D. 

Crystallisation of Sodium Chloride, Bromide, and Iodide 
from Fusion and Aqueous Solution. E. Schobebt (Jakrb. Jftt,, 

1913, ii, Ref. 186 — 187 ; from Biss., Leipzig, 1912). — The three binary 
systems of sodium haloids were investigated. The melting points 
of the simple salts are: the chloride, 800° (Walther and Mhite), 
bromide, 748°; iodide, 670°. 

NaCl-NaBr.— When fused together, these form a continuous 
series of mixed crystals, with a minimum at 731° aE “ _ a ' 
72 mol. %. From solution the chloride crystallises below 0 o au 
the dihydrate NaCl,2H 2 0 in six-sided plates; and the o Tom l 
forms the monoclinic dihydrate NaBr,2H 2 0 below ■>'■ 1 • 
hydrated and the anhydrous salts each form mixed crys 


?yP>(NO 3 ),(MeC0NHi 

7H 3 + H 2 . The 


>usly described foS^ 
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,„j the series Na(Cl,Br) is continuous, but at -10° there is a 
I' tho mixed crystals of the dihydrates. At 15° anhydrous 
r jivilrated crystals appear according to the ratio of chloride to 
Lmido in the solution. _ 

' — Fusions give a continuous series of mixed crystals, 

"jj a minimum at 636° and Nal 67 mol. %. These mixed crystals 
re unstable, becoming cloudy at the ordinary temperature. The 
hvdrates, XaBr, 211,0 and Nal, 211,0, are both monoclinic, although 
■■ Afferent habit, and they do not form mixed crystals. 

Xat'l-XaX. — These give a eutectic at 570° with Nal 62'6 mol. %. 
Tlio cliloride separates with a maximum isoniorphous intermixing 
0| - yi a x 2—3 mol. %; and the iodde with NaCl 24 mol. %. From 
^elution at 60° pure sodium chloride cubes separate even in the 
presence of much iodide; and at lower temperatures there is no 
Appreciable isomorphous mixing. L. J. S. 

Colloidal Metal Chlorides and Sulphates. Laszlo Kakczaq 
l Hiochtm . Xeittch., 1913, 56, 117 — 121). — When sodium salicylale is 
treated with thionyl chloride, the sodium chloride resulting from the 
reaction, , 0II-C 6 H 4 -C0 2 Na+ S0C1 2 = OH-C 6 H 4 -COCl + NaCl + S0 2 , 
separates in a colloidal form. The sodium salt of benzoic and other 
acids on similar treatment also yield sodium chloride in a colloidal 
form, and chlorides of other metals can also be obtained by using 
alts of metals other than sodium. The appearance and properties 
of these colloids can be varied by varying the conditions, such as 
using indifferent solvents like benzene or light petroleum. These 
colloids can also be dissolved in certain indifferent solvents, from 
solutions in which they can be precipitated by other liquids. By 
using sulphury] chloride instead of thionyl chloride, metallic 
sulphates can be obtained in colloidal form. S. B. S. 

Theory of the Causlicising of Alkali Carbonate Solutions. 

P. P, pKliOTKKv ( Zeitsch . anorg. Chem., 1913, 82, 341 — 352). — The 
reaction Na 2 C0 3 + Ca(0H) 2 ~ 2Na0H + CaC0 3 , has been studied, 
using the experimental data of Wegscheider and Walter (A., 1907, 
h, 259, 686), with some data from other authors. An 
equilibrium diagram is constructed for 80°, the solid phases being 
Ca(OH),, CaC0 3 and CaC0 3 ,Na,C0 3 ,2H 2 0 (pirssonitc). The end 
- the mass-action curve lies at 80° on the line of total sodium 
concentration corresponding with 5'3 equivalents Na. The con- 
centration of the solution at this point is 20H=4'3 and 2CO 3 =0'5 
mok per litre. A shaded area in the diagram, within which 
causticising is technically performed, is so situated that a double 
is not deposited, even when the temperature falls greatly 
during settling and cooling. C. H. D. 

lofu 01 ^ 63, IciLI ° Guakeschi (Alii. R. Accdd. Sci. Torino, 
, 48, 929 — 947. Compare this vol., ii, 692). — The present 
ituf ™ „ with the four bromides : CaBr 2 ,6H 2 0, SrBr 2 ,6H„0, 
a ‘O, and CoBr 2 ,6H 2 0. By keeping them under various 
on 1 10ns ( a ^ various temperatures, in the presence or absence of 
You CIV. ii. 
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dehydrating agents, and with or without the use of a current 
dry air) until of constant weight, a number of hydrates Pa „ 
obtained. 

In the case of calcium bromide, hydrates exist containiiw 6 ft n 
5H 2 0, 4H 2 0, 3H,0, liH 2 0, 111,0, and 1 H,0. Strontium bron,^ 
forms two hydrates : SrBr,,6n 2 0 and SrBr„H,0. Barium bromide 
exists in the two hydrated forms: BaBr,,2H,0 and BaKr..il ' , 

Cobaltous bromide exists in the following forms (compare Han. 
ley, this Journal, 1874, 27, 501 ): CoBr,,6H,0 (red prisms, in D 
47 — 48°); CoBr 2 ,5JH 2 0 (?) (rose-coloured) ; CoBr,,5H»0 (pinfcf 
CoBr. 2 ,4H,0 (reddish-violet, m. p. 70 — 71°); CoBr 2 l 2H,0 (reddish. 
violet); CoBr 2 ,H 2 0 (blue); CoBr.,,JH 2 0 (?); CoBr., (anhydrous, 
green). R. V. S. 

Supposed Occurrence of a Peroxide in Calcium Hydroxide 
Exposed to the Action of Air. Hugo Ditz (J. pr. Chem., 19m 
pi], 88, 443 — 456. Compare this vol., ii, 320 ).— The author ad- 
versely criticises Vaubel’s work (A., 1912, ii, 1180 ; this vol., ii, ftjjj 
on the occurrence of a peroxide in calcium hydroxide after exposure 
to air, and maintains that the benzidine, m-phenylenediamine an] 
starch-iodide reactions, used by Yaubel for the detection of the 
peroxide, are not suitable for this purpose. The starch-iodide 
reaction cannot be used in the presence of iron, the small amount 
of iron present in calcium hydroxide being sufficient to cause the 
rapid development of the blue colour. 

The reaction with benzidine is probably due to the presence «i 
manganese in the calcium hydroxide, whilst the m-phenylenediamint 
reaction cannot bo used for the detection of peroxides in the 
presence of iron and manganese. 

On the other hand, the titanic acid reaction is not influenced by 
the presence of calcium hydroxide as stated by Vaubel; a specimen 
of calcium hydroxide, which gave no reaction with this reagent at 
once developed an intense yellow coloration on the addition of a 
trace of hydrogen peroxide. Even after 100 days’ exposure t> 
air, no trace of peroxide could be detected in the calcium hydroxide. 

The author accordingly reaffirms his view that the starch-iodide 
and other reactions shown by calcium hydroxide are due to traces 
of manganese and iron, or to the formation of nitrite ; Be 
action of nitrous acid in the air (compare following abstractly 


Occurrence and Manner of Formation of Nitrite and 
Nitrate in Calcium Hydroxide and Other Compound 
Exposed to the Action of Air. Hugo Ditz and Franz m ■ 
Hauser (J. pr. Chem., 1913, [ii], 88, 456 y 479 ).-The authv m 
previously expressed the view (this vol., ii, 320) that- tie ” ‘ 

in the intensity of the starch-iodide reaction, shown y ^ j 
hydroxide on exposure to air, is probably due to » r 
formation of nitrite by the absorption of the mtr0 “ s a , ean5 

the air, since, after exposure, nitrites can he detected ;|]Jt 

of a-naphthylamine and sulphanilic acid. It is now 
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Mi "‘in'te naii n!tra te are produced and u ■ 
icfii determined after varying times n f „v >eir amollt >fa have 
J,ium hydroxide, after twelve * S P edme " of 

jimosnliere, contained nitrite eorresnmid; n „ hi? „ tl>e laboratory 

arid, and this amount did 

exposure for forty days. P ^ increase even after 

The formation of nitrites and nitrates W 
rlxmate and other basic substances to »;/ , ex P os ' E g calcium 
wstigated by Baumann (A., 1889, 1831 w l,„ i 18 , alrea<i y been 
nitrous and nitric acids concerned in the f„r ?• S S10wn tllat til© 
®i nil rates are not produced by the 0 xTr °“ ° f the Ditdt *s 
nitrogen or ammonia in the presence of iL t • of atmoa Pheric 

are already pre-existent in ^ but 

cngm to the direct union of nitrown Probably owe their 
combustion of coal gas and other combustibles' LSTfl the 

M heating and lighting purposes. The author H f Iaborator y 
ot .experiments carried out with calcium hydro JdT P ** a Series 
tins view. u "yuroxide m support of 

F. B. 

Artificial Formation of Dolomite ir o 
hnjsl. Mui, 1913, 52, 529—567) Wort’ ' S?iI f 0ESI « a G {Zeilsch. 
by Duck (A., 1911, i( m)> soluti^I of ^i 011 the IinM Rested 
rhiondes and ammonium sesquicarbonate^ere 11 and . ma gnesium 
m an atmosphere of carbon dioxide at 1" 8x P«nmented on 
pressures. Under the various conditions t ® m P er f u «« and 
mit *’ vaterite were obtained l Si/ ft C - aIcite ' Mag- 
prepared by the action of magnesium chloride*# ? ^p 20 ’ was best 
Mutions oil vaterite at 180—200° in Vi d s ? cil,lm carbonate 
dioxide. Dolomite and calcite tl ° at,,los P 1 ieres of carbon 
solution of copper nitrate. ‘ y b ' se P arat «<l by means of a > 

Solubility of Calcium Sulphite r 

1013, 31. 108— lit}— fn L I! 0BART {B " 11 A °soc. 
ah the object of ascertaining the solnKHt P<> !?“ e ? te t ' arried 0, ‘t 
«i ' anous solutions, 1 litre of tL . , s °. '% of calcium sulphite 

reagents* 



*«* Tursky 

“ the oVcalc^^rtltll/i 

64 — 2 
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fluorine is completely volatilised on melting, larger quantity, 
partly retained as fluoride, but solid solutions are not forme, 
any case. Pseudowollastonito is obtained at high temperatur'" 
hut when the proportion of calcium fluoride is sufficient, wollast a' 
is obtained. In nature, the latter mineral can only have V 
formed in presence of mineralisers, such as fluorides. (’ jj ^ 11 

Filtration of Bariutn Sulphate. J. L. Osbohne (J pi • , 
Chem., 1913, 17, 629— 631). — Experiments are described sill 
confirm the observation that barium sulphate can he filtered tu t 
readily under suction if a concentrated solution of ammonia, 
acetate is added to the precipitate and the mixture well stirred 
before filtration. The experiments show further that the 
coagulating effect of the ammonium acetate is dependent on tie 
solubility of barium sulphate in concentrated ammonium acetate 
solution. In presence of ammonium chloride or hydrochloric acid 
the effect of the ammonium acetate is less evident, and this is 
attributed to the lowering of the solubility of barium sulphate in 
presence of these substances. H. II. 1). 

Experiments at High Temperatures. I. Fusion aid 
Volatilisation of Refractory Oxides in the Electric Vacuum 
Furnace. Otto Ruff, Hermann Seiferhelo, atd Joseph Si.h 
(Zeitech. anorg. Chem., 1913, 82, 373 — 400. Compare A , 1910. ii, 
075). — The melting point of most refractory oxides in a cart™ 
furnace depends in a high degree on the character of the surround- 
ing atmosphere. The only oxide which has a sufficiently well- 
defined melting point under the conditions employed to serve for 
calibration purposes is alumina (2010 + 10°). 

Glucitium oxide, GIO, has m p. 2525° under reduced pressure, 
but volatilises below that temperature. Magnesia melts above 
2500°, but reacts vigorously wiili carbon, so that the true tem- 
perature has not been determined. Lime also reacts with carbon 
and nitrogen. Under reduced pressure it is not melted at 2150 ; . 
but volatilises rapidly from 2000° onwards. Zirconia is readily 
reduced, but the lower oxide formed has m. p. .2585°, almost 
independent of the pressure or of the rate of heating. Its vapour 
pressure is very low, even at the melting point. Stannic oxide 
melts in a zirconia crucible at 1625°, and is at once violently 
reduced. 

The oxides of yttrium, cerium, thorium, and lanthanum aie 
rapidly converted into carbides. Titanium dioxide is completely 
converted in a short time into the oxide Ti;0 12 . Cohimlmun, 
tantalum, and chromium oxides are reduced to lower oxides. 

C. H. u. 

Glucinum Compounds. Wiliielm Biltz (Zeilsch. atiorg- / (yl ’ 
1913, 82, 438—440. Compare Mieleitner and Steinmelz, tins - 

707). — Crude glucinum sulphide, prepared from the me a 
sulphur vapour, is strongly phosphorescent, ■ III) ,|, 

Giuciuum and scandium acetylacetonates have 
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olec-ulm weight in carbon disulphide solution, and are unchanged 
Cthe presence of ammonia, thus resembling aluminium rather than 
• ;.* rare earths. 

' lwiwinn glucinum fluoride, K 2 G1F 4 , crystallises from solutions 

° • i. _• Tri-IVE' r. , . 

having i 


■ the composition KG1F 3 . 


C. H. D. 


The Corrosion of Lead in Lime Mortar, and the Supposed 
Peroxide Occurring in Calcium Hydroxide which has been 
Exposed to the Air. Hcco Drrz (ZtUsch. anqe.iv. Cfiem., 1913, 

20 596 598). — Polemical against Vaubel (A., 1912, ii, 1172; this 

•cl ii, '06, ill), author maintaining that all Vaubel’s results 
can be explained by the presence of iron or of nitrite in the calcium 
hydroxide, the nitrite having been formed by the action of the 
air (compare this vol., ii, 320, 958). T. S. P. 


The Solubility of Lead Sulphate and Lead Chromate. 
(Ivors ion Heyesy and Fritz Fanetii (Zeitsch. unorg. C/iem., 1913, 
82. 323—328). — Radium-/), being chemically inseparable from 
had, may he used as an indicator in experiments with lead salts. 
The concentration of radium-© in the lead remains constant after 
mixture has once taken place, however small the quantity of the 
lead may be. A quantity of 10-'° grams of radium-© may be 
measured by means of an electroscope, using the /3-radiation of 
radium-/;’, whilst by waiting until an equilibrium quantity of 
radium-/ 1 ’ has formed, and using the a radiation, the sensitiveness 
is increased to 10- 12 . 

The solubility of lead chromate is found by the former method 
to be 1'2 x 10 -5 grams per litre at 25°. Kohlrauscli's approximate 
estimate from the conductivity is 10~ 4 . This is the least soluble 
salt of lead. Lead sulphide gives the value 3xl0 “ 4 grams per 
litre in water, or 1'5 x 10 -4 in presence of an excess of hydrogen 
sulphide, the higher value in the former case being due to partial 
hydrolysis. 

The method of radioactive indicators lias the advantage over 
methods involving the weighing of small quantities that there is 
no danger of the inclusion of impurities in the result. C. H. D. 


Atomic Weight of Copper. Wilt.iam (Kchsner de Coninck 
»ml F. DiCELLlEz (Rev. gen. Chim. pun Appl., 1913, 16, 122 — 123), 
■ -A determination of the atomic weight of copper. The metal was 
purilied by the method described by Vigouroux (SocietS des 
>rirnces physiques et Naturelles de Bordeaux, 1905-1906, 34), and 
(he estimation carried out by conversion into the oxide; the mean 
oi five experiments gave the atomic weight of copper as 63'549. 

F. M. G. M. 

The Action of Sulphides of the Allyl Group on Lead 
malgam and Mercury. Manindka Nath Bannerjee (Zeitmh. 

. y -’C. 1913, 83, 113 — 118). — Mercury is not completely 
'nlivi fruni lead by distillation in a vacuum. The lead is com- 
e - rem oved from lead amalgam by rubbing repeatedly with 
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garlic juice, lead sulphide being formed, and this method is f, 
to purify crude mercury completely. Some mercuric sulphi.] ■ 
also formed. The action of the garlic juice is due to the t..., 1! 
of sulphides of the allyl group. C, jj ^ nte 

Solubility of Mercury Haloids in Haloid Salt Solution 
Walter Herz and W. Paul ( Ztilsch . anorg. Chem., ]j|;j g,' 
431 — 437). — Determinations of the composition of a large iiunihe ' 
of saturated solutions of halogen salts of mercury and the ] . r 
metals show a tendency to form complex salts, in which ■]) 
molecular ratios are very simple. C. H. D 

Preparation of Mercury Derivatives of AmiDosulpbonic 
Acids whioh are Soluble in Water and Stable to Alkalis 
Karl Hofmann (D.It.-P., 261460). — The insolubility of tie p.! 
viously described mercury derivatives of aminosulpliouic acids 
(Divers, T., 1896, 69, 1631) detracts from their therapeutic value 

The salt, K0 3 NSHg,Hj,0, is prepared by treating an alkalis 
solution of aminosulphonic acid with mercuric oxide or chloride; 
the analogous sodium salt is crystalline, whilst the rubidium and 
lithium salts are also mentioned. F. St. G, II. 

The Atomic Weight of Yttrium. II. Biauim J. Meyes 
and M. Weiniif.ber (Ber., 1913, 46, 2672 — 2675).— In a former 
communication (Meyer and Wuorineu, this vol., ii, 323) the atomic 
weight of yttrium was calculated from the ratio Y 2 0 3 : Y«(S0 ( 1 ? 
using 32 as the atomic weight of sulphur. Recalculation with 
correct atomic weights gives the atomic weight of yttrium as $811 
and 88 73 respectively. 

Fresh experiments on material which had been submitted to 
exhaustive fractionation by the iodate method gave the values 
88-76, 88-80, and 88'73. 

The authors have now determined tile atomic weight from the 
ratio Y 2 (S0 4 )» : Y.,0 3 , the yttrium sulphate, dehydrated at W'd 
being transformed into the oxide by heating at a high temperature. 
The mean of six experiments gave 88'75 as the atomic weight of 
yttrium, the values obtained varying between 88'71 and 8S'76. 

As a mean of all experiments the atomic weight is taken to he 
88-7. T.S.P. 

Scandium in American Wolframite. Hiram S. Lckess 
(J. Amer. Chem. Soe.. 1913, 35, 1470— 1472).— The author h»s 
recovered pure scandium oxide from wolframite residues from t le 
Zinnwald, using the method previously described by Meyer (A- 
1909, ii, 45; 1910, ii, 853). The sulphate was prepared from toe 
oxido and then re-converted into the oxide for the purpose o 
atomic-weight determinations. In two experiments the a onn 
weight of scandium was found to be 44'59 and 44 77 respec no . ■ . 

The oxide was shown to be pure by spectral and rfl < 10 ® L ^ 
tests. 1 
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The Theory of the Preparation of A l,,™- • 

Lores*- Asses Jabs, and W. Eitel (Z-itith „ Richard 

39 — 50, 328. Compare Pascal and 1913, 83, 

Piiscliin and Baskov, ibid., 318; Fedoteev and^r^i TOi '’ 508 i 
—The freezing-point curve of mixtures of crvnl'f 7 ’ lbid '’ 324 )- 
found to .have a eutectic point at 33 mol «/ Ai n 8 3Dd alu mina is 
solutions are formed up to 20 mol. % a I n ut, 3 , and 937 °- Solid 
Site of the eutectic. Irregularities in «, „ n °, t . 011 tlle alumina 

frequent, owing to the tendency to „„j,Jv ‘ ng CUrves are 
thermal conductivity. Zonal structure i, , ooIln S “d the low 
solutions under the microscope. On "„ nr , r 7 ed ln the solid 
composition, marked segregation takes^la^ ” ng j the eutec tin 
i"rmn!nnn appear together with the erm^n’t a " d * needles of 
.‘elution. A definite eutectic structure ^ .‘‘f f * lle soli d 
C.jgresate ]iolansation is observed in the i obtained - but 
The results obtained with ervo! 1 i / U ? d ™ as8 - 

■ i * “ - «w a a* 

c. H. D. 

rX D ?Tm °! / aAI,CIa J - *•««. <tv<™. 

0-36« Of imp>inties e ht'in S th’ ?‘ 7 >~ 

- 103 Worked specimens of aluminium ; " tbe , caB t state 

1 V ith shect “etal containing 11 0*67% •“ densit y 

i i tohowing values of D; ! have been n ht«; j l '“Purities, 

t'- : annealed for two hours 2-70Rf 5rw5Si> : bard ’ 2 ' 7 0 7 6± 

wrah-two hours, 27085 ± 0 - 0001 .’ “ 086 -°° 002 ; annealed for 

Wit B°S.f aLI 

1513,35, HDO-1499) _vvtn S, P v ° S * V' Am ' r ' C/ “’» “c 
•iimiimim hydroxide is dissolved to saturS‘ Plt ^* d and weH -washed 
co be acld; „ coIloida] 8 ol„tZir o S b ti ‘ ,0 V U , a - h0t ®* s °l'ition 
'lie addition of hydrochloric „ -a ? j t, b aille d which is coagulated hv 

a * d •£ u b i 

j , ce ^ lc aci d may bo renlacoH h? f ’ no ^ su ^phuric acid. 

“nic'varioul^w At T aoh ,ess " ffe °™« C ’ propionic ’ or b *yri« 

ll-couclu s i„ n P S e t rjloid r Ut , b7 - the ““‘hors lead them 

" '' ,n " 1U,,n 8Cetat6 and not of ^xininium 1 hydVxidr T. S. P™ 

' W .Sea, 19l^35 n WltLU « Bw« (J Amer 

■cZnr ,ra 1 | ,ydr ‘ >xid « by aTkafe^ 5 P«C, potion and re-solnttn of 

-''“"in "tl e -el b t rand ’ * Ws v < ^ 73l“ «7* clectrod<J 

■■i alkali mM :,a ‘ 10n between the IMP i . Ptom ‘hi curves 
11 added < ‘he points at which nre , ^ t!le n,,mber ' c.c. 

precipitation of the aluminium 
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hydroxide begins and at which its re solution is complete 
determined, and the results indicate that one molecule of f n .! i? 
precipitated aluminium hydroxide dissolves in exactly one mol • 
of sodium or potassium hydroxide, that is, that an alumin t'”- 8 
formed of the composition NaA10 2 or KA10 2 . This result i|j. , e 
the conclusion of Mahin, Ingraham, and Stewart (this vol 
that the solubility of aluminium hydroxide in bases is <] u ’ e 
pally to its colloidal properties, and not to the formation of sal-”' 

T. S. It 

The Preparation of Aluminium Nitride from its Eleme 

Johannes Wolf (Zeitsch. anorg. Che >«., 1913, 83, 159 1 ( ,, 

paration from fine aluminium by Fichter’s method (A., 1997 
691) having failed to give more than a small absorption of nilrove” 
it was found that at a higher temperature, about 820°, a, visor 
reaction set in, the product then containing 3V74% N, a quantitv 
which was not further increased by powdering and heating for ' 
short time in nitrogen, hut after long healing rose to 30-55 
(compare Fielder and Spengel, this vol., ii, 711). q j| ), 

Influence of Foreign Substances on the Crystal-form of 
Alum. Petr A. Zemjatschenskv (Zeilsch. Krytt. Mi 1 0 1 3, 52 

604 — 606 ; from Mem. Acad. Sci. Si. 1'ekrsbourg, [viii], 30, 1 { 9 , J 

From solutions containing hydrochloric acid of varyiiitr conceil . 
tration and at different temperatures crystals of alum sometime 
present the form of the pentagonal dodecahedron (210). Umk-r 
certain conditions the compounds 

3(K 2 Al 2 S 4 0 16i 24H 2 0),K,S0 1 ,8KCl,3AIj01 c 
and 2K 2 S0 4 ,H 2 SC3j, 6H 2 0 also separate. " p, j, g, 

The Action of Hydroxyl Ions on Aluminium and Clayey 
Soils by Marling. Paul Borland ( Landw . Jahrb., 19!:!, 44, 
437 — 440). — A continuation of previous work on the action of 
hydroxyl ions on clay soils, the changes being studied by the 
adsorption of compounds such as malachite-green or aniline-blue 
(compare this vol., ii, 27, 302, 356, 412). F. M. G. 31. 

IF**- 

Decomposition of Felspar and its Use in the Fixation of 
Atmospheric Nitrogen. William H. Ross (/. Ind. Eng. Cbm.. 
1913, 5, 725 — 729). — Many processes have been patented relatin; 
to the decomposition of felspar with the object of rendering tin- 
potassium contained in it available as a plant food. Most of the 
methods depend on heating the substance to a high temperature, 
either alone or mixed with calcium oxide, calcium sulphate, etc. 
The author has carried out an investigation in order to ascertain 
the efficiency of ignited felspar in fixing nitrogen through the 
agency of the combined alumina or silica present, and finds that 
when a mixture of felspar, calcium oxide, and carbon is heated ai 
1400° for a few hours in an atmosphere of nitrogen, the felspar 
may absorb 7'44% of its weight of nitrogen; this quantity is great n 
than that which would be required to combine with the alumina 
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r ..j,j (o form aluminium nitride, but no direct experiments have 
[’■ri made to determine in what form the nitrogen is combined. 

fixture evolves ammonia when boiled with water or sodium 
h-d reside solution. During the ignition at the temperature men- 
ii'.wl the whole of the potassium present 
volatilised. 


in 


the felspar 
W. P. S. 


is 


Binary Systems of Manganous Chloride with the Chlorides 
of Some Alkali Metals. Oablo Sandoxnini and G. Scarpa (Alti 
/' Acci it Lincei, 1913, fv], 22, ii, 193 — 168). — The paper deals with 
,i, ( , thermal analysis of the systems LiC!-MnCL>, NaCl-MnCL, and 
liVl-MnCU. The results show that in this" case also lithium 
chloride resembles magnesium chloride rather than the chlorides 
the alkali metals in its behaviour. Lithium chloride and man- 
sion? chloride form solid solutions in all proportions ; the curve 
Chews a minimum at about 48 mol. % of LiCl and 555°. 

Sodium chloride and manganous chloride form (at 441° and 445° 
r>|icctively) two compounds which decompose on fusion, and 
om'iahlv liave the compositions NaCl,2MnCL and 4NaCl,MnCL. 

i’niassinm chloride, and manganous chloride form two compounds. 
One, KCl,MnCI 2 , has m. p. 495°. The other, 4KCl,MnCl 2 . is 
allied at 445°, and decomposes on fusion. The eutectic mixture 
<-i KCl.MnCL and KC1 lies at 35 mol. % of KC1 and 450°. That 
of the two compounds lies at 65 inols. % of KC1 and about 428°. 
The compound 4KCl,MnCL corresponds with the chloromangano- 
kalilc recently found in the minerals of Vesuvius. R. V. S. 


Studies on Oxidation. III. The Oxidative and Catalytic 
Activity of Manganese Compounds. Reginald T. Cgi.gatb 
{J. >i.r. Chf- ut. lud.t 1913, 32, 893 — 898). — The interactions of 
nuwgam-se salts, hydrogen peroxide, and potassium permanganate 
!.sve been studied, as well as the oxidation of hydrogen by perman- 
gni'a-Te. 1 he results are held to indicate that manganese salts 
resemble ferrous salts in so far as they promote oxidation at all, 

! similar explanation (see this vol., ii, 967) being given of their 
u.'iiphoric and catalytic power. Hydrogen peroxide, however, is not 
powerful enough to convert the manganese salt into a perhydrol. 
permanganate being necessary; the permanganate acts as a 
'Irpolnriser, and is itself eventually reduced to the dioxide. 

■ similar explanation of the catalytic activity of manganese 
• wMdeis given. It is assumed that this compound, in its hydrated 
Inr'mn 18 ifTu' into a Perhydrol, which is itself either so 
0 l8 . at ? nce r . esolve, l into oxygen and a manganous 

4 - v 8 ? lt , glves nse b y hydrolysis to hydrogen trioxide, 

■ bicli immediately decomposes. 

.J’ c ' 0 -'' <ie character is assigned to potassium permanganate, 
reiiueimr’ v,’ at V 1 aTwa y s acts 38 an oxidising and not as a 

lion 1,". 1S > however, not the immediate agent of oxida- 

Ivte’ Li,,! H » hydrogen depolariser, the OH ion of the electro- 
m^i inn - „„. eff f hve oxidising agent, when it is used. The 
previously put forward (Ibis vol., ii, 498) that hydrogen 
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peroxide may be a product of the oxidation process is witlidi- 
although it is probable that hydrogen peroxide may be a pro j*“’ 
of hydrolysis. T. g p' i: ' 

Melting Points of Refractory Elements. I. Elements witv, 
Atomic Weight 48-59. Geosoe K. Buhgess and li. \y # ® 
BKEG (Zeitsch. anorg. Chtm., 1913, 82, 361 — 372; and/. !r, ;v ,v f 
Acad. Sei, 1913, 3, 371 — 378). — The delerminatioi s are 
means of the micropyrometer (Burgess, Physikal. Zeitech 19 / 
14, 158), using minute particles of the metals on a platinum 
iridium strip in an atmosphere of purified hydrogen. It ; s ^ 
that au appreciable error is not introduced by the formation of 
alloys. The melting points of nickel (1452°) and palladia, 
(1549°) are used for calibration. The following results an 
obtained: Iron (electrolytic or reduced by hydrogen), l.oSJsp) 
cohalt (Kahlbaum), 1477+2°; chromium, 1520°; mangn"n« 
(97-5%), 1254°, the value for pure manganese being perhaps if 
higher; vanadium, 1720 + 30°; titanium, 1795 + 15°. 

Photo-micrographs are also given, showing the stages of the 
melting process. C. H. I). 

A Specimen of Ancient Iron from Ceylon. Waucs 
JRosenhain (Trans. Faraday Soe , 1913, 9, 132 — 13-1. C n; 
Hadfield, A., 1912, ii, 258).— A portion of a link from a chain, 
exposed to the air in Ceylon for two thousand years, was largely 
uncorroded. The iron had the- structure of a somewhat porous 
wrought iron, and contained Si 0'138, S 0 054, P 0'223, Cu U (i7{, 
and Ni 0'074%. In spite of the comparatively high sulphur content, 
the metal corroded very slowly, a result possibly connected with tin 
simultaneous presence of copper and nickel. Manganese, chromium, 
molybdenum, and vanadium were absent. C. II. D, 

Thermal Effects and Magnetic Changes of Ferromagnetic 
Substances at High Temperatures. Kotaro Bovin (oil 
Re.p. To'ioko Imp. (laiv., 1913, [i], 2. 69—94. Comj a. e Honda ami 
Tagaki, this vol., ii, 222). — The thermal method has now been made 
more sensitive, so that the thermal change accompanying the 
magnetic transformation may be recognised. The 7 — > a or fr—ri 
change in pure iron begins at about 800°, and the development of 
heat is still perceptible down to 700°. In nickel the thermal 
change extends from 375° down to about 250°. Cast cobalt gives a 
distinct development of heat, hut after annealing this becomes less, 
and it almost disappears after repeated heating and cooling. The 
magnetic change also extends over a considerable range of tem- 
perature, which increases with increasing strength of held, 
development of heat is independent of the strength of the magnetic 
field. At the euteetoid poiut the magnetic properties oi stee- 
change discontinuous!}’. . . 

The evidence favours the view that the supposed 'p :> a fl . lf, Y 
is not a phase change, but represents a change within a si"!- 1 
phase. Similarly, nickel and cobalt are regarded as existing > n 011 
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ji-icstwn only, wM<A undergoes a magnetic change -within an 
■‘■KrV’il of temperature. The beginning of the magnetic change in 
" ' ^ 011 t oo]ing is at 795 — 770°, and is independent of the carbon 


An Electrolytic Theory of the Corrosion of Iron. Bertram 
[ lUiiERT (Trans. Faraday Soc., 1913, 9, 108—114. Compare T., 
lilii 2126; 1912, 2056).— Oxygen acts in the corrosion of iron by 
uirovim' the hydrogen polarisation at the cathode. Iron which is 
ui'Ticientlv f rce ror[1 i m P ur ities to remain bright in water and air 
'r in copper sulphate or nitrate reacts immediately in solutions of 
copper chloride. ' C. H. D. 


Tbo Oxidisability of Ferrosilicon. M. von Schwartz (Zeitsch. 
a.ior'i- Chem,, 191.3, 82, 353 — 356). — The oxidation of ferrosilicon 
^.uuinin" 50% Si is very slow in air at 850 — 1100°, the absorp- 
r ; n „ of oxvgen being incomplete after one hundred and twenty 
i.,,i jrss. In oxygen the reaction is more rapid, but is still far too 
for quantitative purposes. The material is used in fine 
;m\\ tier. • C. H. D. 


Studies on Oxidation. II. The Nature of the Process in 
which Hydrogen Peroxide is Utilised. Iron Salts as 
Catalysts. C. 8. Mummery (./, Son. Chem. hid., 1913, 32, 889—893. 
Ouupare this vol., ii, 498). — The author has studied the interaction 
of hydrogen peroxide with ferrous and ferric sulphates under 
different conditions, and also the oxidation of formic acid by 
hydrogen peroxide in the presence of iron salts. The results 
obtained are held to justify the conclusion that ferrous salts 
promote oxidation by means of hydrogen peroxide in virtue of the 
formation of a “ perhydrol ” of the type FeX(OOH), which salt is 
formed reversibly, and is alternately produced from and recon- 
verted into ferrous salt when an oxidisable substance is present 
together with hydrogen peroxide. Evidence for the formation of 
>uch a ferrous perhydrol is adduced from the fact that -when 


hydrogen peroxide is added to ferrous sulphate in the presence of 
Tri Hal’s agent (p^-tetrainethyldiaminodiphenylmethane) dissolved 
in citric acid, a brilliant blue colour is produced. The action does 
nut take place, however, if the agent is added last, nor do ferric 
*a]ts and hydrogen peroxide determine the appearance of the blue 
colour, but give rise to a brown colour instead of a blue. 

Ihe fact that ferric salts also promote oxidation may be 
accounted for by the formation of a ferric perhydrol, for example, 
>eX.,(OOH). As, however, the ferric salts are less basic than 
lerrcms salts, they give rise to a far smaller proportion of the 
perhydrol, and are consequently less active. 

The catalytic decomposition of hydrogen peroxide by iron salts 
U! *“ e absence of an oxidisable substance is ascribed to the forma- 


J 1 "" 0 higher perhydrols, which are regarded as derivatives of 
hydrogen trioxide. 


flie formation of the perhydrol converts the hydrogen peroxide 
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into an electrolyte, which can then act as an oxidiser, i n ac r , 
ance with the view expressed by E. F. and H. E. Armstrong / ? 
vol., i, 1116) that “the catalyst may well be defined as the* ,, 
which brings about the inclusion of the interacting suhstap 
the electrolytic circuit within which the change takes place so < 3 
as the circuit is established, the electrolyte being the actual ? " 
by which the change is affected." *p g 

The Thermal Dissociation of Cobaltammonias. \r, 
Biltz (Zeilsch. anorg. Chen., 1913, 83, 177 — 193). — Wh^l'- 51 
thermal dissociation of the cobalt-ammonias is studied 
either the statical or the dynamical method, equilibria ^ 
only reached very slowly. Hexa-amminocobaltichiorill * 
stable even when heated for one hundred hours at 1930 , 13 
rapidly loses 1NIT S at 216°. With large quantities or sl\on! 
time very incomplete dissociation is obtained. Some of the chan-” 
proceed slowly for several days, and then more rapid ly, (] 5e 
perature remaining constant, and the reactions are irreversible { 
many cases reduction to the cobaltous condition occurs. CobaV ■ 
salts in presence of cobaltous salts may be estimated by adding ^ 
excess of alkaline arsenite in an atmosphere of nitrogen and titi"* 
ing the excess of arsenite. In the case of the cobalticliloride th 
compound CoC1 2 ,JNH 3 is formed, hut the phosphate decompose 
.according to the equation : 

6[Co(NII 3 ) c ]P0 1 = 3CoP 2 0 7 + 34NH S + 311,0 + X,. 

<1 II. D. 

Ammonia Compounds of the Nickel Haloids. Wima* 
Btltz and Bkuno Fetkeniieuer ( Zeilsch. . anorg. Ohm.. 1913, 83, 
163 — 176). — The isobars have been determined by passing aimnonia 
over the substance in a combustion tube kept very exactly at a 
constant temperature until equilibrium is attained. The isotherms 
have been determined by heating the flask containing the substance 
in boiling aniline (179°) or thymol (230°), the flask being exhausted 
before heating, and the pressure read after heating for an hour. 
The weight of the substance then enables its composition to he 
calculated. The vapour-pressure curves have also been determined. 

The bexa-ammines are best prepared in the wet way, compounds 
prepared by the action of ammonia gas on the anhydrous salts 
being very bulky. The curves show the compounds NiCJ 2 .6XH r . 
NiCl 2 ,2NH 3 , and NiCl 2 ,NH 3 , this being bright yellow, easily distin- 
guishable from anhydrous nickel chloride. The decomposition of 
the mono-ammine occurs at 373°. The bromide and iodide only 
form the hexa- and di-ammine. 

The following heats of reaction have been found : NiCl.->, 6 Xn s 
N iCL>,2NHj + 4NH a ~ 1 6 Cal.; NiCl 2 ,2NH 3 1 = NiCh.NHj-rNH.- 
21-6 Cal.; NiCl^NH, — NiCL, + NH 3 =24*2 Cal; NiUNIT s 
NiI 2 ,2NH 3 b4NIT 3 = i 8 3 Cal. A comparison of these heats of 
reaction with those determined calorimetrically gives a good 'U’W- 
merit (compare Ephraim, this vol., ii, 129, 130). C. H. 1 
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. , Sa l t8 of Molybdic Acid. M. K. Eliaschevitsch 
Two Dou uiB> 1913, 52, 630—632; from Ann. Inst. Mims, 
tf.it.Ji. y!/‘" 2, 345 — 351). — Descriptions are given, m 

it , .ore of the monoclinic crystals of the potassium 

M<*® v s c0 balt salts 3 K.,Mo0 4 ,Co 2 (MoO < ) 3 ,4Mo0 3 , 1011,0 and 

^‘^iX(> 2 (Mo 0 4 ) 3) 4 M o0 3 ,l 0 H 2 0 , prepared by N. S. Kurnakov. 

„ auction of Tin Chlorides by Hydrogen, and a New 
T1 !, 6 A B nf Reduction. FruKOR.cn Meyer and Hans Kerstein [B,r„ 
Method of Re 87 x _when the vap0 ur of tin tetrachloride, 
• 913 ', l.'h "hvdroecn, is passed through a horizontal quartz tube 
, "! ioOO=, stannous chloride is produced. Stannous chloride 
,C n’fvd re «eu, under the same conditions, give only small quantities 
- ‘ Experiments in a special apparatus showed that 

{"reduction of the stannic chloride commences at 200°, and that 

.. i nniious chloride at 350°. ■ , 

f u ,tlier experiments the authors used an apparatus arranged 
,1 , urinciple of a reflux condenser. The lower part of a quartz 
Jiled at the bottom, could be heated in an upright electric 
iurmKY - the upper part acted as a cooler. Into the top of the tube 
„ ed narrower tubes through which hydrogen and a mixture 
ii V dro„en and stannic chloride vapour could be introduced ; there 
B-'x’sho an exit tube for waste gases. When stannous chloride was 
if w;is placed at the bottom of the quartz tube before the 
narrower tubes wore introduced. With this apparatus, under 
appropriate conditions of temperature, etc., both stannic and 
c '..noils chlorides could be reduced to tin, or stannic chloride to 
animus chloride, in a practically quantitative manner. 


Working Up of Platinum Residues. D. J. de Jong ( Chem . 
JIVitM, 1913, 10, 833— 83+).— To obtain platinum chloride, free 
fmm potassium a concentrated hot alkaline solution of the residues 
i< reduced with sodium formate, the platinum collected and ignited, 
dissolved in aqua rcr/ic/, and the chloride recrystallised. A detailed 
account of the experimental conditions is given. A. J. W. 

Platinoammine Compounds. Ludwig Kami: ecu ( Zeitsch . anorg. 
Chem., 1913, 83, 33— 38).— By adding sufficient ammonium chloride 
in the reaction between potassium platinocliloride and ammonia, 
it is possible to prevent the replacement of chlorine by hydroxyl, 
and so obtain the pure chloro-compounds. The product obtained 
i„ such an experiment contains 85% of the compound [Pt2NH 3 ]Cl 2 , 
the remainder being [Pt4NH 3 jPtCi 4 and [PtC14NH 3 ] 2 PtCl4. By 
dissolving in ammonia, filtering and evaporating, a white product, 
lkCl,lXIT 3 ,H 2 0, is obtained, which is converted into trans-platoso- 
, nomine chloride by heating in a stream of air, first at 110° and 
then at 250 — 260°, until no more ammonia is expelled. 

/rans-Platosoaminme iodide is best prepared from platinous 
'"'tide and ammonia, boiling until dissolved, and then blowing 
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steam through the solution to expel 
is thus obtained. 

The cix- and f ra u* nil rites have also 
form. 


excess. A yield of % , 


been obtained 


a celourv. 

h. l,;" 


Mineralogical Chemistry. 


Marcasite Nodulea from Podolia, Russia. N, g «■ 
(Zeitsck. Kryat . Min., 1913, 52, 634 ; from Annuaire Geo/. .]//,, /» iTS ? 
1910, 12, 16 — 19). — Nodular concretions of marcasite occur TT 
chalk-marl at Lyadava, govt. Podolia. Analysis gave; Fe j 
S, 51-96; P 2 0 5 , trace; D 4'76. They weather to liinonito ' ’ 
taining: Pe 2 O a , 6247 ; A1,0 3 , 1 43; P 2 0 5 , 1 32; insol., -W. 
at 100°, 14 50 ; loss on ignition, 9'75; total, 98 83. L ,J V” 


Minerals of the Ore-deposits of Kerch and Taman Crim™ 

Srroei P. Popov ( Zeitsck . Erygt. Min., 1913, 52, 606 G 1 + ■ f r0 

Trmaux Mus. G'eol. Pierre le Grand, Acad. Sci. St.'Pltersboum’ IS]" 
4, 99 — 198). — A detailed description is given of the various 
minerals, and several analyses are given of brown iron-ore (limo'rrei 
siderite, anapaite (A., 1903, ii, 303), vivianite and its alteration 
products (paravivianite, kertschenite and oxykertschenite, A.. 1900 
ii, 236), and wad. j,. j ft * 


Autuoite of Lurisia. Gabriele Lixcio (Alii G . AccaJ. Sri . Term 
1913, 48, 959 — 967). — The mineral has the composition: 

PA- t A- CaO. H 2 0. Oangue. Total. 

13-21 GO-57 5 61 19-95 0 7(3 10013 

It crystallises in fluorescent tablets in the rhombic system, i; 
feebly radioactive, and hence resembles the autunite of Autuu. 

E. V. 8. 


^Barytes from Kerch, Crimea. A. A. Kasciiikski (Zcititl. 
Eryst. Min., 1913, 52, 624; from Ann. Inst . Mines , St. Pttmbu.v, 
1910, 2, 251). — A specimen of yellowish radiating barytes, fungoid 
in external form, from a limonite mine, gave : 

BaO. S0 3 . Si0 2 . A1 2 0 3 , Fe 2 0 3 , Mn.,0 3 . CaO. ilgO. Na*0. Ign. Total. 

63-35 34-21 0'19 0-16 074 0 08 0-22* 0-76 Wfl* 

* Including trace of K 2 0. t Also traces of Cl and 1*. 


Chemical Investigation of Certain Minerals from Ceylon 
G-ravel. Ill, Georgei P. Tschernik {Bvll. Acad. Sci St. Petersiourg, 
1913, 721—732. Compare this voh, ii, 421, 518).— Gravel from the 
Ratnapura district contains dark grey, somewhat oblong pebbles. 
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. I; ,, 5 i,le of which retains traces of crystalline form, and has a black 
vUir. This mineral gives a conchoidal fracture with velvet- 
,! u k colour and semi-metallic lustre, its streak being grey It is 
, little, iuit shows no s.gn of cleavage, and its hardness is almost 
ucinic.il with that of orthochse. At the edges of thin fragments 
, taint reddish-brown light is transmitted. Analysis gave the 
jereentage composition : 

SnOg, 

i'lO. VO. 0.0,. 00,. ThO,. FeO. MnO. Ta 2 O s . C1.,0„ HjO.^Nio?' Total 
lie li'fi 3 '<2 6-06 1'62 3-41 021 49 58 14 96 0 32 Traces 99 41 

Calculation from these numbers gives the formula : 
i;(V>0 3 .Ta. p! O r ,) + 2(Ge.j0 3 ,Ta 2 0 6 ) + 3[(FeO) 3 ,TatOJ + 

' . .. ^LUO^CbA),] + Th0 2 (Cb 2 0 5 ) 2+ ^(CaO^TaA]- 

The mineral has therefore the chemical constitution of a modified 
I'Uniiautalite, although its physical properties resemble moro closely 
those of the allied fergusomtes. J 

The properties of the mineral are discussed in their relations to 
tiit >sc oi' other yttrotan tallies. T H P 

Olivine and Melilite Crystals from Furnace Siam Tr 4 „, 
Ikizarh F. W. Rusbero ( Centr . Min., 1913, 625-634) —Crystals of 
i pure irou-ohvme, Fe 2 Si0 4 (fayalite), gave analysis I. A mangan- 
fiyahtc gave IT, corresponding with 3Fe„Si0 4 ,Mn.,Si0„ The 
i»lj.lnir shown in tins analysis is due to the presence of fine dustv 
•m-losures of iron and manganese sulphides in the crystals. ’ From 
"theses of another mangan-fayaJite, rendered impure by enclosed 
j'mel, the composition 5Fe 2 Si0 4 ,Mn 2 Si0 4 is deduced. Analysis' of 
'I 1 ' fll :’. loseJ s P lnel corresponds with 3(Ca,Mg,Mn)0 2fFe Ail O 
.uiieofivnies gave III and IV, corresponding ’ with 3 ' 
lot a.hi()„6(Fe,Mg) s Si0 4 ,3Mn 2 Si0 4 and P g th ' 

. , , 3Ca 2 Si0 4 ,2(Mg,Fe) 2 Si0 4 ,MmSi0, 

I'l'sioH^Vo 1 ^ b ° th apF ° ximatin S t0 the double salt, 


AloO s . 

FcO. 

MnO. 

CaO. 

MgO. 

1-54 

69T8 

trace 

___ 


0-39 

51-90 

17-44 

0-88 


— 

1897 

11-21 

3511 

2-09 

trace 

4’89 

11*81 

32 68 

15-15 


uo 

crystal-angles, and a selection 
is the following table? ^talhsed materials are compared 


a (110) : (110). (021) : (021). „(Nal. 

IT it? U ° 21 ' 9S°35' — ' 

II. 4-25 19 22 ss „ 7 

<":S ill 0 p s p A 743 


SINa). tfNa). 

1 -877 1 -886 
1 838 1-846 
1'7054 1-7105 


"fd ' dwIoL^ttn 8 t T liHte 8 n aVe aKalySeS V 2 ' 957 ) VI; 

position is expressed as a mixture of the alumin- 
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ous gehlenite molecule, 3 R // 0 ,R /// 2 03 , 2 Si 0 2 , with t} le .... 
3R*0,2Ri0o. The optical constants of these crystals were 
mined : 

Si0 2 . A1 2 0 3 . FejOj. FeO. MuO. CaO. Mj»0. K 2 0. Na a O. Total 

V. 39-84 4-34 0*12 — 2*30 33*03 10 20 4 37 2*01 

VI. 42-39 1-09 — 1-80 4'38 3J10 12-16 — _ 

L - J. S. 

Wolkonskoite. Franz Angel (, Zeitsch . Kry&t. Min., pji» 
568 — 579). — This green, earthy mineral fills nests and veins ; 
calcareous sandstones of Permian age in the governments of p e f 
and Vyatka, Russia. When placed in water, it absorbs water 41 
crumbles to scaly fragments, which are optically isotropic, D 2 33 - 
Analyses are given of material from : I, Perm ; and II, Ecliinov-- 
(Perm ?) : 

H-P. 11,0. 

SiO.* Cr 2 O a . AI. 2 0 3 . Fc 2 0 ; . FcO. CaO. MgO. over 160’. below 160 ' T„* a - 

I. 36'04 24-79 0'63 4*60 4-65 2-33 4-88 6 65 15-17 

II. 37*14 22-77 4 33 2*13 3'46 2-77 4‘09 7’38 I5ii3 99.^ 

Neglecting water lost below 160°, the formula is 
(H 2> Mg,Fe,Ca) 3 (Cr,Fe,Al) 2 Si 3 0 ]2 , 
which is analogous to the garnet formula. 

An artificial material, of similar colloidal nature, was prepare! 
from a solution of sodium silicate and chromium chloride. 

L. J. S. 


A New Find of Alkaline Rocks in Timor. II. A. Bkouwei 

(Cenlr. Min, 1913, 570—576). — Analyses are given of alkali-trachyte 
and shonkinite. L. J. S. 


Weathering of Rock-forming Minerals under the Influence 
of Sulphurous Acid. II. Lotz ( Jahrb . Min., 1913, ii, lief. 1*10—183; 
from Btr. Oburhess. Gts. Natur-HeiUcunda , N.F. Naturw. Abt., 1910-11, 
4, 70 — 108, and Diss., Giessen, 1912). — Various rock-forming mineral- 
were exposed to the action of a moist atmosphere contain:]!.- 
air (80%), carbon dioxide (19%), and sulphur dioxide (1%). At the 
same time comparative experiments were made in an atmosphere 
of air 80% and carbon dioxide 20%. In the latter case there was 
little or no action, but in the presence of sulphur dioxide smsul 
amounts of the bases (especially alkalis, iron, and aluminium t 
passed into solution, with an enrichment of silica iu the residue. 
Analyses are given of fourteen rock-forming minerals, and of the 
portions of each that passed into solution. L. J. & 
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Analysis Apparatus. A. Lomschakow (Chim. Zeil., 1913, 

An apparatus for nse in gas analysis consists of an 

' iirntion vessel A (see figure), and two reagent 
8 5 - i // and G. The reagent is introduced 
yf** through the opening g, which is then 
v ;'° i | )V a rubber stopper ; the vessel B, con- 
l ’ vd i'll 6', is open at the bottom, and, by 
ulB ns 0 { a rubber bulb attached to the open- 
•”* t (lie reagent may be caused to fill the 
" ,j’ j p]r e gas under examination is allowed 

t 'enter" bv the capillary at the top of A, the 
rt , ;i -out. being driven back into B through the 
nbc d the quantity of solution contained in the 
■ ace between the walls d and k passing through 
the small hole at the bottom of the tube d. 

\i\er the gas has been introduced into the 
apparatus, the rubber bulb is compressed 
suddenly, causing a portion of the reagent, 
elution to be expelled up the tube d against 
ihc plate f; this operation is repeated a few 
,; IU k in order to bring the solution in con- 
rut with the gas. The residual volume ol gas 
i> then driven back into the measuring burette 
|,v compressing the bulb, and causing the reagent 
N-lution to fill the vessel A. W. P. S. 

General Remarks on Methods of Volu- 
metric Analysis. M. Emmanuel Pozzi-Escot 
(Hull, dfisoc. chim. Suer. Dut ., 1913, 31, 

1 g'-i -12"). — The author advocates the use of normal solutions in 
volumetric estimations in preference to solutions which have been 
standardised empirically 7Sr one particular purpose. W. P. S. 

Use of the Sense of Smell in Volumetric Estimations. 

Ji'i.irs K. Kackek ( Chem . Zeit., 1913, 37, 1223). — Substances possess- 
ing a strong smell, such as isovaleric acid, acetic acid, phenol, etc., 
and the salts of which are odourless, may be titrated without the 
me of any indicator other than the sense of smell, the disappearance 
1 die odour on the addition of the alkali solution indicating the 
(iul-point of the titration. It is advisable, however, to add a 
slight excess of the alkali, and to titrate this excess with standard 
i' id solution as the neutral point is indicated more sharply by 
li e development of a slight odour than by its disappearance. 
Hydrolytic action and the action of carbon dioxide derived from the 
'dmosphero influence the results to a certain extent. Similarly, 
mnnonia can be titrated accurately. W. P. S. 

v "i- Civ. ii, ' 65 
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An Automatic Pipette. C. H. McCftakles (/. Ind. K, t( , V} 
1913, 5, 755 — 756). — The pipette is similar to that descriK/U ' 
Smith (A., 1912, ii, 678), but differs in that the point to 
the liquid rises in the capillary is constant. This is attained ’ , 
having two stock bottles, one being placed higher than the 0 p r '^ 
and discharging into this through a siphon arrangement, 
maintains a constant level of liquid in the lower reservoir * C 
which the pipette is filled. \y P ^ r 


Estimation of Water of Crystallisation in Sulphates. Sim 

B. Kuzibian (Amtr. J. Sci , 1913, [iv], 36, 401 — 40r>). W}?^ 

sulphates are fused with sodium paratungstate, no decomposition * 
the sulphates occurs, reaction taking place in accordance with o' 1 
equation: M // S0 4 + Na 2 0,12W0 3 =Na 2 S0 4 + M"0,12AV0 3 . j t 

lows that the water of crystallisation in sulphates may be estimau-*’ 
by fusing them with an excess of the paratungstate." The meth i 
was tested on the hydrated sulphates of copper, aluminium an..' 
nickel, and on chrome alum and potassium alum, and found to I* 
quantitative. In these tests the loss in weight of the mixture was 
determined, and also the water expelled was collected and weiojtKj 
It is sufficient to keep the mixture in quiet fusion for fifteen to 
twenty minutes. T. S. P. 


Estimation of Chlorine in the Blood. Ivar 15a.no ( Biodm, 
Zeitsch 1913, 56, 158). — A criticism of the method of ttogee ar<4 
Fritsch (this vol., ii, 872). S. B, 


Hydrolytic Action as a Source of Error in the Estimation 
of Iodine and Bromine in Mineral Waters and Saline Deposits 
Paul Kascitinsky (Zeitsch. angew. Ghtm., 1913, 26, 492 — 494) — 
Magnesium bromide and magnesium iodide are decomposed by 
water with liberation of the halogen acids,- and when the residue 
obtained on evaporating the water, etc., is heated over a flair*, 
the whole of the iodine and almost all the bromine present may 
be lost. It is essential in this estimation to precipitate the magnesia 
by the addition of potassium hydroxide; after the magnesium 
hydroxide has been separated by filtration, the iodide and bromid- 
are estimated in the usual way. Potassium hydroxide is lo U 
preferred to calcium hydroxide for the removal of the magnesia, 
as potassium chloride is less soluble than calcium chloride in me 
alcohol used during the subsequent stages of the estimation. 


The Action of Persulphates on Iodates and the Estimation 
of Periodates in Presence of Persulphates. Erice Muller and 
Walther Jacob ( Zeitsch . anorg. Chem., 1913, 82, 308 — 314). It ij 
known that persulphates and iodates react to form sulphates am 
periodates, but an analytical method of determining how lai * 
reaction proceeds has been lacking. The reaction IO ; 4 T 21 -r - ~ 
I0 / 3 + H,0 + I, is quantitative in alkali hydrogen carbona^ 
solution, but proceeds very slowly in alkali hydroxide so u • 
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; , j 1 ,. j s present, twice as much alkali hydrogen carbonate 
:i , ; s required to convert the hydroxide into carbonate, 
'.-‘ 1 ],v arsenite solution and potassium iodide at 50°, and 

,-’ J ' (| le solution is titrated with iodine solution. In this 

1 ..pviate may he accurately estimated in presence of iodide. 

: ' of persulphate, however, low values are obtained, as 

- : . :i 3IO ' 1 + I , = 4IO , j > which does not occur at the ordinary 
re in alkali hydroxide solution, is accelerated by per- 
' : !‘£ (iJ , ]iypoiodite being formed as an intermediate product. 

\ ' i'xiure containing only persulphate and periodate is made 
' with alkali hydroxide, and potassium iodide is added. 
\i’fr toiliny and cooling, the solution is acidified with sulphuric 
,n ' " ‘‘‘ ated with thiosulphate, giving the total 

Another portion is mixed with alkali 
by boiling with granulated zinc; after 
lifvinsr and adding lodate, the liberated iodine is titrated with 
ni alkali hydrogen carbonate solution. This gives the 
r:i . vi , oxygen: IO' 4 = I' + 40, and this is subtracted from the 
...j] previously obtained. The addition of alkali hydrogen 
■ c+cmaie must be performed in a reflux apparatus to avoid loss of 
Cline, 

h 1 ; :,> nut been possible to find a reducing agent which acts on 
•liner persulphate or periodate, leaving the other intact. 

C. H. I). 

Volumetric Estimation of Fluorine. Alfred Gkekff ( Btr , 
[si;;. 46. doll- -2513). — When ferric chloride is added to neutral 
iqueous solutions of the alkali fluorides, white, crystalline pre- 
:j, dates are formed having the general formula M 3 FeF c , analogous 
i that of cryolite; the sodium and potassium ftrrifluorides were 
inis obtained. The existence of a double salt of the formula 
iF,Cl s .'-’KF (Guyot, A.. 1871, 854) could not be verified. 

Sodium ierrifluoride is only very sparingly soluble in water, and 
i>es not give a red coloration with thiocyanates. If, however, 
Vrric chloride is run into a solution of an alkali fluoride containing 
■nine potassium thiocyanate, excess of the ferric chloride is indicated 
i"t by the formation of a red, but by the formation of a yellow, 
vr.u The colour change is not sharp, hut can be made more 
trident by shaking the solution with a mixture of alcohol and 
‘iher, the ethereal layer then taking up the red colour of the 
: erric thiocyanate. The colour change is still not sharp enough 
: volumetric purposes, but can be made so by diminishing the 
u+in solubility of the alkali ferrifluoride by the addition of sodium 
fi’.lori'le. It is necessary that the aqueous solution of the fluoride 
i-'M should be neutral to phenclphthalein. 

1 no met iiod of estimation is as follows : 0‘5 Gram of the sub- 
itniie is dissolved in 25 c.c. of water, 20 grams of sodium chloride 
i-‘ ' c.c. of potassium thiocyanate solution (1 : 5) are added, and 
fiw solution titrated with standard ferric chloride solution until 
a weak yellow colour is obtained. Ten c.c. of alcohol and 10 c.c. 
0! et her are then added, the solution is well shaken (in a corked 
V "L civ. 66 


,:.j ..lid the iodine ill 
irl io'laie ; persulphate, 
v-iroxide, and reduced 
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flask), and further titrated with ferric chloride until fh,. njl | 
persists ill the ethereal layer, even after a long time. 

The method can be extended to the estimation of coui, llfcr ■ , 
sodium fluoride, which generally contains some acid 
NaF,HF, and also sodium silicofluoride. The hot 'ohitir! ^ 
neutralised with standard alkali, using phenolphthaiein. as * 
cator, whereby the total quantity of acid fluoride and silieoiluojVV. 
is obtained; the neutral solution is then titrated with fe rr ? 
chloride as above. The quantity of acid fluoride present is <1^, 
mined by precipitating the silicofluoride as potassium silicofluorirC 
by the addition of potassium chloride and alcohol, and then titrate"' 
with sodium hydroxide. Knowing the total quantity of a *'d 
fluoride and silicofluoride preseut, and also the quantity of atl-i 
fluoride, the amount of silicofluoride can be calculated, t. S. P 

Modification of Schulte’s Apparatus for the Estimation of 
Sulphur in Iron and Steel. Hanns Fisciiek (Chew. Zek .. lit];/ 
37, 1223). — In this method the iron or steel is heated in a i!^ 
with hydrochloric acid, and the gases evolved are passed into u 
absorption flasks containing water and cadmium-zinc acetate 
solution respectively. In order to prevent the contents of ite 
absorption flasks flowing back into the decomposition tlask wi«t 
the latter is cooled at the end of the operation, two safety luf:U 
are attached to a side-tube on the delivery tube; the second 
these bulbs is partly filled with water, and its outer limli is «*.. 
needed with a vertical tube. The second absorption Husk nur 
also be provided with a long, vertical tube, through which th 
non-absorbed gases may escape. W. V. > 


Fusion Method for the Estimation of Sulphur in Iron and 
Steel. Frederick II. Fuakkliv (./. hid. blng . Chew.. 1 91-H, 5. 
g 39 — 842). — The following method is recommended : Three gran.; 
of the sample are dissolved in about 120 c.c. of copper-potas-iuiL 
chloride solution (prepared by dissolving 600 grams of cop]*:- 
potassium chloride in warm water, adding 30 c.c. of hydrocliloru- 
acid and 30 c.c. of 20% barium chloride solution, and diluting die 
mixture to 1600 c.c.; it should be filtered after tweutv-four hours-, 
the insoluble residue is collected on an asbestos filter, washed wint 
dilute hydrochloric acid, and then with water. The residue > 
separated as far as possible from the asbestos, dried at a tem- 
perature slightly under 100°, and then fused with a mixture 
3 grams each of sodium carbonate and sodium peroxide. 
cold, the mass is dissolved in hydrochloric acid, the solution h 
evaporated to dryness, and the residue is treated with watei 
tabling a small quantity of hydrochloric acid. The elution .> 
filtered to remove silica, and the sulphuric acid in the 
then precipitated as barium sulphate in the usual way. 


Estimation of Sulphur in 
Max Dittrich (Zifsch. avorg. 
method of Ileczko (A., 1911, ii, 


■ites and Other Sulphide 
«... 1913. 83, 27 -fc'.-n, 

296 ) may mo(iihe<l »>' 
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|,v providing the transparent silica tube with ground-on 
riicctiug tubes, the joints being lubricated with graphite. 
>- ' :l ' ... aases pass through a long series of absorbing bulbs, 

bromine and bromine water. The finely powdered ore 
: - t ’i' i<!l! l l1n a porcelain boat. The final heating of the boat, after 
*" ‘' rtln ,] l e sulphur dioxide has been driven over, is performed by 


" ' " if a Teclu burner. The sulphur is estimated as barium 
""'“I 1 ’ " : ' t ] ie usual way. The residue in the boat, which is used 
> "' 1 • '(her analysis, should be tested for sulphates. Satisfactory 
1,1 ,,-, a( |iiy obtained with pyrites, but zinc sulphide requires 

*** ,q' e powdering, and heating in a long boat to expose a large 
otherwise sulphur is retained. 

' i ,,1,1'asch s method of heating in a stream of oxygen or carbon 
l t . laden with bromine, the sulphur being expelled as sulphur 
Pmi'ide is also succeesful, but when arsenic, antimony, or other 
iVu-iniuv volatile bromides are used, the exit tube must be 
w|,!,- u> avoid stoppage. C. H. D. 


Estimation of Sulphur in Pyrites Residues. L. Sznajdek 
ir/idt Xeil., 1913, 37, 1107).— The following volumetric method is 
', )o5 ed: A quantity of 2'5 grams ol' the sample is heated to 
Alness for thirty minutes with 5 grams of a mixture of sodium 
carbonate and zinc oxide; after cooling, the mixture is taken up 
villi water, diluted to 250 c.c., and filtered. Two hundred c.e. of 
i! lt , [Pirate are heated to boiling, phenolphthalein is added, and 
dilute hydrochloric acid is run in until the red coloration dis- 
appear.’ Thirty c.c. of A’/o-barium chloride solution are now added 
i .the hot solution, which is then titrated with A'/5-sodium carbon- 
ate solution. The percentage quantity of sulphur is found from 
the equation S = 0'16(30 -«), a being the number of c.c. of 
V 'iMiilinm carbonate solution required for the titration. 

W. P. s. 


Estimation of Sulphur in Organio Compounds. 

1 1 kh masn A m z Si 'll (Z-.Usch. angew. Client. . 1 Vi 1 3, 26. 503 — -504-). — 
A piece of combustion tube is drawn out at one end, the narrow 
t til, i tig so formed opening into an absorption apparatus containing 
feliuii. hvpobromite solution. The substance containing sulphur is 


weighed into a porcelaiu boat and placed in the tube, and on both 
Miles of the boat are placed special spirals of platinum gauze. The 
substance is burned in a current of oxygen, the platinum acting 
a- .1 catalytic agent, and the products of combustion collected in 
the absorbent. When the combustion is complete, the tube is 
va-hed out, the washings added to the sodium hypobromite 
solution, and the sulphur precipitated as sulphate in the usual 
"ay. \ olatile substances are vaporised outside, and passed through 
tl'e tube according to the usual method. 

I he method is accurate, and preferable to the Carius method. 


T. S. P. 


Estimation of Sulphur iu Caoutchouc. Eenst Deussen 
Ztitich angew. Chem., 1913, 26, 491—496). — The method described 

66—2 
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previously by the author (A., 1910, ii, 750) for the detection 
sulphur in organic compounds may be applied to the estimate,., 
of sulphur in caoutchouc. The substance is oxidised by repeat 
evaporation with nitric acid; the residue is then mixed with sodiuu, 
carbonate, and ignited as described (loc. cit.). The sulphide wl,j ( .|! 
is obtained in solution on treating the fused mass with water ii 
estimated colorimetrically by comparison with standard solutiot-. 
prepared by reducing known quantities of sodium sulphate i„'V 
similar manner. Alkaline lead acetate solution is employed as tie 
reagent in the colorimetric estimation. YV p ; 

Estimation of Free Anhydride Contained in Fuming Sul 
phuric Acid by Titration and Determination of Density, p 
(Javei.ip; (Mon. Sci., 1913, 3, 1, 301 308). -A description of twi, 

methods for the estimation of sulphur trioxide (by titration, j., 
fuming sulphuric acid; also an account of the determination of tl* 
densities at 20° of acids containing 0—30% of sulphur ttioxide, 
the results are tabulated, and a formula for calculating the com 
position of the acids deduced. F. M, 0 . M 


Estimation of Ammonia and Nitrogen. Heimuch Hoitsaiu 
(Zeitsch. angrw Chew.. 1913, 26, 600).— A simple avparstu. 
is described for the estimation of ammonia by the distillation 
method. The ordinary bulb trap above the distillation flask is 
replaced by a wide tube bent in the shape of a swan's neck. This 
connects, by means of a narrow tube, with a wide vertical lube 
opening into the absorbent standard acid. T. 8. P. 


Quantitative Ammonia Distillation by Aeration fur 
Kieldabl, Urea, and Other Nitrogen Estimations. III. Pnit.it 
A. Kobek and Sara S. Graves {■/. Amer . Soc , 1913 35. 

1 594 1001. Compare Kober, A., 1910, ii, 651; 1908. h, TTG,- 

An account of the process described earlier (A., 1908, ii. 116 ) wiu 
a discussion of the theory of the process, and with details of the 
method. Some additional directions as to manipulation are given, 
and also the results of experiments proving the trustworthiness oi 
the process. D. ■■ ■ 


Colorimetric Estimation of Nitric Acid in Water. J. & 1EEI 
(. Zeitsch . A'ahr. G,.nm„n., 1913, 26, 2S2— 286).— Tl.e phenolsulphomc 
acid method of Grandval and Lajoux is recommended; t he *utM 
finds that nitrites do not affect the results obtained, hut that, * mb 
a large quantity of chloride is present-, the water must be he ' 
previously with silver sulphate. The minimum quantity ol » 
acid (NA) which can be estimated by the process is >■« 
0 02 mg. per 50 c.c. of water; when more than 30 mg P" , 
is present the colour comparison is difficult. The authoi *■ Y 
a set of comparison tubes, prepared with known amoun ^ 
acid, ill the estimation (compare A., 1910, ii, 652). 

Detection of Nitrous Acid in Presence of Nitric A « t 

Andre Lecl£re (/. Pharm. Chim., 1913, [vii], 8» •" ’;*•« -salts bv 
depends on the fact that nitrous acid is liberated from 
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acid whilst nitric acid is not-. The liquid under examination 
trU ed with its own volume of a syrupy, aqueous solution of 
' T-'acid - on this mixture is superposed by means of a pipette a 
solution of ferrous ammonium sulphate. If nitrites are 
m the li9 u i^ a brown ring appears at the surface of 
‘T'act of the two solutions. If sulphides are present they should 
\° nt ‘V re}MO ved by adding zinc acetate to the solution, the test 
:;^ g then applied to the filtrate. T. A. H. 

Nitrates and Nitrites in Milk. George D. Els don and John 
Y Sutcliffe (Analgst, 1913, 38. 450 — 454). — Nifcratps have been 
iled to milk as a preservative and to remove any turnip-like taste, 
uhiM nitriles have been added with the object of obscuring the 
I | csts for formaldehyde when the latter has been introduced 
;*'to the milk. Since the diphenylamine-sulphuric acid test gives 
reaction with both nitrates and nitrites it is not applicable to 
Y, detection of nitrates or nitrites in the presence of each other, 
ad further, is too sensitive for use where relatively large quanti- 
<>t‘ nitrate are concerned. The brucine-sulphuric acid method is 
i-rorn nended for the purpose. In the absence of nitrites the serum 
drained from the milk is treated with the reagent, and the colora- 
,j ( .n obtained is compared with that produced by known quantities 
,-jtraie. In the presence of nitrites the coloration is produced, 
itiiiin'diately on the addition of the reagent, and then fades quickly 
* certain extent. The bleaching action is independent of the 
amount of nitrite present, and the comparison solutions are 
wepared with the addition of 10 parts per 100,000 of sodium 
nitrite, the comparisons being made after the lapse of three hours. 
The authors find that potassium nitrate is reduced to nitrite in 
milk, the quantity of nitrite formed reaching a maximum in about 
•-mr days, and then decreasing. The Griess-Ilosvay reagent is 
r> commended for the detection and estimation of nitrites. Nitrites 
mi us preservatives when added to milk, but nitrates are inefficient 
in i his respect. W. P. S. 

Estimation of Phosphorus in Vanadium S' eel and Ferro- 
VaDadium. C. F. Sidener and P. M. Skaktvkpt (./. / nd. Eng. Chew., 

1 9 1 3. 5. 838 — 839). — The sample is dissolved in dilute nitric acid, 
■i -mull quantity of hydrochloric acid being added if necessary, the 
smution is evaporated to dryness, and the residue is baked until 
the ferric nitrate is decomposed. The residue is now dissolved in 
hydrochloric acid, 0 02 gram of aluminium in the form of alumin- 
ium chloride is added, the solution is nearly neutralised with 
ammonia, heated to boiling, and reduced by the addition of an 
excess of ammonium hydrogen sulphite. Plienylhydrazinc is then 
added; if no precipitate forms, a few drops of ammonia are added, 
'ii'd then more phenylhydrazine. The precipitate obtained is 
•on.ected. washed with hot water, and dissolved in nitric acid. This 
solution is treated with hydrogen peroxide and sodium carbonate, 
joied. and the aluminium phosphate is precipitated by the addi- 
, 10!1 ot m lric acid until the solution is practically neutral to 
inmerir paper. The precipitate is collected, washed with ammon- 
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ium nitrate solution, dissolved in nitric acid, and a small 
of hydrogen peroxide is added. If a pink or red coloration J 
produced, owing to the presence of vanadium, the precipitate'* 
with sodium carbonate and nitric acid must be repeated. fl! 
nitric acid solution of the precipitate is then treated with moivbdat* 
solution, and the phosphoric acid estimated in the usual wav. 

w. i> s 

Estimation of Total Phosphoric Acid in Soils. Hebsu sv 
Fischer ( Bied . Ztntr ., 1913, 42, 585 — 586 ; from Intenvu. j/n 
fiodtnbmde , 1912, 2, 541).— The soil (5—10 grams) i* t-reuel 
about 50 c.c. of aqua regia, and kept covered until evolution of 
gas nearly ceases, after which it is evaporated to dryness. " , 
residue is ignited, and again treated' with the same amount n[ 
aqua regia, and evaporated to dryness. Strong nitric acid is added, 
and then evaporated until the hydrochloric acid is removed, and 
the residue is extracted with 5 c.c. of nitric acid anil hot water. 
The filtrate, or an aliquot portion, according to the amount of 
phosphoric acid present, is evaporated down to 25 c.c., and the 
phosphoric acid estimated by Mitscherlich’s method. 

The potassium sodium carbonate method is inconvenient when 
as much as 5 grams of soil is used, owing to the large amounts of 
salts in the solution ; and with less than 5 grams of soil it is difficult 
to obtain an exact average sample. N. H, J. )f. 


The Method of Combustion Calorimetry, and Elementary 
Analyeis by means of the Calorimetric Bomb. M. Dukoi 

( Riochum. Zeitsch., 1913, 55, 116— 123).— Attention is called to the 
difficulties of the correct estimation of nitric acid formed in the 
combustion. A colorimetric method for the estimation of this 
acid by means of diphenylamine was not found satisfactory, mil 
the Jodlbauer method was therefore employed. A method it 
described for estimating the carbon dioxide formed, and the oxygen 
used during combustion. The amount of oxygen compressed hits 
the bomb is estimated by direct weighing, and from the. analysis o: 
this gas (which contains some argon, nitrogen, and carbon dioxide! 
and of the air, the initial composition of the compressed gaseoii' 
contents of the bomb can be found . After the combustion the gaseou- 
products are passed over adsorption bulbs containing soda-lime, and 
the carbon dioxide is estimated by weighing. Between lie 
adsorption apparatus and the bomb, however, a T-piece is in « 
posed, leading to a mercury bulb, in which a measured sample l 
the gas is collected, in which is estimated the carbon dioxi . 
oxygen, and nitrogen. From this analysis, and the rela te--, 
of carbon dioxide in this sample to that collected m - 
bulbs, the amounts of nitrogen and oxygen in the : ' (| - 

combustion can be calculated. Correction in j, 

nitrogen must be made, due to the nitric acid 
estimated by Jodlbauer’s method attention 

Nathan Zvntz, in an appended note (tbitf., ar , r „: 

to the fact that coirection must also be made p ^ « 
contained in the commercial oxygen. 
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Cerium Dioxide as Contact Substance for the Combustion 
Organic Substances. Julius Blkk [JJer., 191.1,46 2574— ‘’579) 
platinised asbestos, as used by Dennstedt, may be ’replaced with 
..ivantase, by asbestos impregnated with cerium dioxide, prepared 
j n - coakinu the material in a solution of cerium nitrate and 
j totin'-' ■ A layer of about 30 cm. is used in ail ordinary com- 
iitaien lube, and heated to a dull red heat, either in the common 
j,- rm of furnace or in one o£ the Dennstedt pattern. The substance 
pi, wed in a narrow tube, which is drawn out to a jet at the end 
.iftiret-l t» the oxygen inlet, whilst the use of a short layer of lead 
,, reside is recommended in tile case of nitrogen or sulphur com- 
j-etinils. As in Dennstedl's process, halogens may be estimated 
i v the increase in weight suffered by a silver spiral or layer of 
i>i ■Irvnlnr silver. The combustion is complete in fifteen to twenty 
11111 ! ps. Unlike platinised asbestos, the catalyst is not “ poisoned ” 
!,v sulphur dioxide, arsenious acid, or lead peroxide. J. C. W. 


The Calorimetric Estimation of Ash. Fritz (Kdlkr) von 
Kusf.k-Nohwai.i, {Clw,m. Ze.it., 1913, 37, 1181— 1182).— It is well 
known that the weight of the ash from a coal burned in a bomb 
nl-.rimetor may be 4—5% less than the weight obtained in tbe 
ml way hv ashing the coal in (he air in a platinum crucible; 
.d-A, the weight of the ash may vary considerably in consecutive 
i-dnriniptric determinations. These differences are only partly duo 
in tin- fact that some of the ash is blown out of the crucible during 
hip i-ombusliou in the calorimeter. 6 

Tin* author finds that the chief cause of these differences is tile 
Hilplmr content of the coal. During the combustion in the bomb 
sulpiiiir Dioxide is formed, and gives rise to soluble sulphates by 
iiiiiihitiaiion with the alkalis, alkaline earths, and iron oxides 
•’■stained ill the ash; these sulphates dissolve in the water in the 
- mi', and are thus lost in the estimation of the ash. Tf, now, 
I:ie contents of the bomb are washed out carefully, the boiling 
miutiiin neutralised with sodium hydroxide in the presence of 
I'licimlp lihalein as indicator, a yellowish-while precipitate is 
"Mamed, which may be collected, dried, and ashed in the usual 
»av. rf tile weight of this asli is added, to the weight of the 
< ih.nmetnc ash, the differences between consecutive estimations 
w, appear, and the difference between the calorimetric ash and 
mat estimated m the usual way is reduced to 1—1-5% This 
remaining difference is probably due to the alkali content of the 
mat. winch remains as soluble sulphates in the wash water, and is 

T. S. P. 

The Electroiysis of Potassium Chloride. Hiram Stan hops 
h u m3 ' 38, 1472 — 1482). — In the ehetro- 

.iuintto, „ f ' am T’ * e Hildebrand cell, only small 

"(Iiracv whirl . ' , be “ seti - T,1 « author has investigated the 
1 V attainable when solutions of potassium chloride 
If v *1 ?f ai . Tls potassium chloride are electrolysed. 

] that the chie f error was caused by the anotyte 
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creeping into the catholyte under the glass partition 
separating the anolyte and catholyte.. owing to the fact that -i 
glass is not wetted by the mercury. This could be prevented V 
platinising the bottom edge and outside of the cup, aor ) .7 
depositing a heavy coating- of silver on the platinum. There !'" 
still a slight error caused by some decomposition of the an a v" 
occurring in the inner cell. This was obviated In- cuttjj-V 
section, 8 mm. in height, from the bottom of a beaker 10 rn ,‘y ; ’ 
diameter; this was cemented in an inverted position in the«,C 
of the crystallising dish containing the mercury. When the r.]-- 
cup was then placed in position, the mercury in the anode portk- 
of the cell was confined to an annular space, about 10 nm, 
between the cup and the section from the beaker, wlierebv tb 
amalgam was formed close to the outer vessel, into which it quiok'v 
made its way and was decomposed. 1 

The results obtained with this apparatus were very accurate, 
errors being of the order of 0 0001- 0'0003 gram on 0TJ firalll „ 
chlorine. 109 Grams of potassium chloride could be decomws.-.; 
in an hour, using 1'6 — 2 amperes at 6'5 — 7 volts. T. d. p, 

Blacher's Method of Estimating the Hardness of Water, 
W. Hebbio ( Farberzeitung , 1913, 24, 98—101, 113 — 114).— A 
cussion on various methods employed for estimating hardness 
water. The author confirms the experiments of Blacker. Jamk 
and Koerber (Zeilsch. nngew. Chem., 1909, 22. 967), in wld.'v 
stearic acid is employed, and describes modifications wltitli i ; . 
considers give more satisfactory results, which are demonstrate! 
in tabular form. F. JI. 0. M. 

Analysis of Alloys of Lead, Tin, Antimony, and Copper, 
D. J. Dfmorest (/. Iml. Eng. Chem., 1913, 5, 84-2 — 8+3). — Alloys 
consisting of these four metals may be analysed by heatins lie 
finely divided sample with concentrated sulphuric acid until tic- 
lead has been converted into sulphate, and the other metals ism 
dissolved. The lead sulphate is collected and weighed, and tiie 
antimony in the filtrate is titrated with potassium perniansantt! 
solution. After the titration, the tin is reduced by means of iron 
in the presence of the antimony, and the stannous salt is titrate: 
with iodine solution. Another portion of the sample is treated 
with sulphuric acid as before, the lead sulphate is separated, at;.: 
the copper is precipitated as cuprous thiocyanate either with or 
without previous titration of the antimony. The cuprous thio- 
cyanate may be titrated with potassium permanganate solution, or 
the copper estimated by the iodide method after the prenpitw 
has been ignited and the copper oxide dissolved in nitric acnl. 
Full details as to manipulation are given in the original. W P. - 

Electrolysis of Nitric Acid Solutions of Copper, ^h.v H- 
Stansbie (Trans. Faraday Soc , 1913, 9, 11 13). - More romp* ■ 

deposition of copper from nitric acid solutions is obtained ^ 
rotating than with a stationary cathode, as in the la or 
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,-irrous arid ™ a y accumulate at the surface of the metal. The 
i, Union of sulphuric acid is of advantage in securing complete 
imposition. When the rotation is stopped, the cathode should be 
«ashed before b reakin " the current. C. H. D. 

Electrolytic Estimation of Copper in Solutions contain- 
; n g Nitric Acid. Elizabeth Gilchrist and Alexander C. Cumming 
Trans. I' a today Ste., 11113,9, 186 — 187). — The deposition of copper 

pomjilete, even in presence of a large excess of nitric acid, if 
, ii-bainide is added to destroy nitrous acid. C. H. D. 


New Method for the Electrolytic Analysis of White Metals 
f u r Bearings. 1. Cosipacno ( Atti R. Accad. Lined, 1913, [v], 22, 

; -21 — 226). — These alloys contain tin, antimony, and copper, 
p.retlier with lead, arsenic, iron, zinc, nickel, etc., as impurities. 
Xhe method here described is said to be more exact as well as moro 
rapid than those at present in use. The alloy (1 gram) is treated 
with '.’tl c.c. of nitric acid (D 1'4), first for some hours at the 
(Tilinary temperature, then for thirty minutes on the boiling 
waler-b'atli ; the tin and antimony then remain undissolvcd in 
me f priii of metastanaic and metantimonic acids (which include 
P,t> a little copper nitrate). After filtration, the copper and, if 
necessary, the lead are determined electrolytically, and in the, 
remaining solution the other metals may be estimated if required. 
The precipitate of metastanr.ic and metantimonic acids is then 
dissolved as directed in a previous paper (A., 1912, ii, 810), and 
electrolysed as there described. The deposited antimony and 
copper are weighed together, and the copper present is estimated 
as follows. The deposit is treated in the warm with 10 c.c. of 
dilute nitric acid (1 : 2) and 0 3 gram of tartaric acid ; the solution 
is evaporated to dryness, redissolved in 20 c.c. of water, made 
alkaline with sodium hydroxide, and treated with 1 — 2 c.c. of 
potassium sodium tartrate solution (10%), and with about 0'3 gram 
i dextrose. After boiling, the cuprous oxide is dissolved in nitric 
mid, and the copper in the solution estimated (after addition of 
- of concentrated sulphuric acid) electrolytically. The liquid 
t tom which the antimony and copper have been removed is heated 
almost to boiling, and treated very cautiously with 120 c.c. of 
Hydrochloric acid (D 1T9). Boiling is continued until the tin 
sulphide at first precipitated is entirely decomposed, and the liquid 
' ^ len concentrated and heated for a. few minutes with a few 
hops of hydrogen peroxide. After addition of 20 grams of pure 
v ! ,(! | *cid and dilution to 500 c.c., the tin is deposited electro- 
■ i t J P referabl y in an apparatus described, which is especially 
-a apted for operations in the warm with rotating electrodes. 

E. Y. S. 


^matron of Small Quantities of Mercury in Organic 
J Srara Lomuolt and J. A. Christiansen (Biochem. 
in 223). — The organic material is first destroyed 

m presence of sulphuric or nitric acid and potassium per- 
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manganate. A small amount of copper sulphate is the n 
and the copper and mercury are precipitated together by hydroj^ 
sulphide. The sulphide is filtered off on to a Gooch orueil)! e 
and dissolved in a mixture of 5 c.e. of concentrated nitric acid at,,] 

[ ■ '> c.c. of 1% hydrochloric acid. (This ratio of acids must, net U 
departed from.) From the solution thus obtained, the mPrf „ n . 
is separated by electrolysis after dilution to 40 c.c., using filatinun, 
wire for an anode, and a gold plate for cathode and a tension 
15 volts. After eight hours, the cathode is removed, dried, a n 
weighed. It is then heated in a current of hydrogen to volatile 
the mercury, and weighed again. The difference gives the amount 
of mercury. S. B. S. 

The Chemical Investigation of Aluminium. J. Czocuhuski 
{Ztilsch. angew. Chem , 1913, 26, 591 — 503). The analysis of a m : ri . 
ium, and of alloys rich in aluminium, is best carried out as follows. 
Two' grams of borings are dissolved in a mixture of 40 c.c. of water. 
40 c.c. of concentrated sulphuric acid, and 2 c.c. of nitric acid 
(I) 1-48). The solution is diluted to 300 c.c., and warmed for some 
time at 80° in order to make the silicic acid ball together, after 
which the imdissolved matter is collected, dried, and weighed. 
The residue is tested for purity with hydrofluoric ami sulphuric 
acid, and if large it is fused with sodium carbonate-sulpluir mixture, 
and further investigated for tin, antimony, and lead. If arsenic, 
bismuth, etc., are to be estimated in the filtrate, they arc pre- 
cipitated with hydrogen sulphide, otherwise the copper, and any 
traces of lead, are estimated electrolytically. To the filtrate from 
the metals of the hydrogen sulphide group are then added 20 grams 
of ammonium tartrate dissolved in 100 c.c. of water, the solution 
is made alkaline, and the iron, nickel, manganese, and nine pre- 
cipitated with ammonium sulphide; magnesium is precipitated from 
the filtrate as magnesium ammonium phosphate. The iron, nickel, 
etc,, are separated in the usual way, the nickel and zinc being 
estimated electrolytically. . , 

Special methods are described for the estimation of any par 
ticular impurity which may be present. 

Microphotographs are given of aluminium containing mipanne- 
and of aluminium alloys. 

The Increase in the Oxidising Potential of Dichromats ion 
on Platinum caused by Certain Reducing Agents An Im- 
proved Method for the Electrometric Titration of Ferrous 
Salts. Geobge S. Forms and F,dwab» Pavson Rauti.f.ti (■ 

Chem. SI*., 1913, 35, 1527—1 538).— It. is found that certain e.hm 
agents, as, for example, ferrous sulphate, arsemous acid cl r® ■ 
sulphate, and potassium ferrocyamde, increase J* 1 . „ p t „ 

potential of the dichromate ion on platinum by J ilar 

0-2 volt. No other oxidising agent has been found t g 

The potential increases continuously up to ^ 
the dichromate is reduced, and then drops sudd y 
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of the rr-lncing agent is added. An excess of one drop of a 
,, l.Y.soIiiti™ of the reducing agent often depresses tile potential 
h- W voli > “ ,. that *, le metl ' 0(l oan he used for titrating a 
■inornate solution with a ferrous salt; the end-point reaction is 
?) ,;ch more delicate than with the ferrocyanide indicator 
Tin' duration of the effect varies with the reducing agent used 
from a t™’ seconds to many hours; chlorides are fatal to the 
j.pnnanenrv, owing apparently to a side-reaction. 

! The authors suppose that the phenomenon is catalytic in nature 
hut direct tests of their hypothesis could not be devised. ’ 

T. S. P. 

Estimation of Cobalt and Uranium in Steel. Hxixwon 
Kusic. (C’Aem. Zeit., 1913, 37, 1106 — 1 107). — 1 The estimation of cobalt 
in Steel entails a separation of this metal from nickel as the two 
always present together. The iron, nickel, and cobalt, are first 
(■Miniated eleotroty ticatly from an ammonium oxalate solution ■ the 
and nickel are then estimated separately, and the quantity of 
.■’bait is by difference. For the estimation of the nickel 
lire hydrochloric acid solution of the steel, after the removal of 
uMicstio acid, is shaken with ether to separate the Greater part of 
the in>«- Tile solution is then heated to expel the ether 
’-be iron is reduced by the addition of sulphurous acid and the’ 
soli" m n is neutralised with alkali solution. Potassium cyanide is 
;">»■ added, the separated chromium precipitate is removed bv 
til ration, and the filtrate is boiled. The cobalt is thus converted 
, lhe , cora P ,ex .potassium cobalticyauide, which remains in 
nliit.cii when the nickel is precipitated as hydroxide by the addition 
Patawnm hydroxide and bromine. The nickel hydroxide is 
ilira collected, dissolved in hydrochloric acid, and the nickel 
emmated by the dimethylglyoxime method. The uranium is 
I " I 35 folIo , ws: f , rlie hydrochloric acid solution of the steel, 

' "7 ,B re ™. val of acid, is evaporated with sulphuric 

r ‘ l' <he sol, ' tl01 ' is diluted with water, nearly neutralised^ with 
.i"""oiua, and the iron is electrolytically deposited from an 
ammo, mini oxalate solution. The electrolysis ,s continued until 
lie ammonium oxalate has been converted into carbonate and a 
prenpitate consisting of the chromates, vanadates, and hydroxides 
j 5 1 ‘ um ’ a umi .* u . um ’ and manganese is obtained. The^uranium 
nrlZ Z Ins hZ' d completely only when the ammonium 
«I,U hof been dor^ tl bmlin g the When 

ammonium cfee «S!S : VaShed With dilute 

:l:™rv[ e m * thews;: 

ah™f ed f h T k aci<1 ' After ir& ttfi 
if Ammonium IrL, ate and sulnVd ’ P t f c,pi 1 ta ^ d b y tile Edition 
'milium and vanadium ,•?!’ 16 soiutl011 containing the 

die vanadium lllvhiZ w * h atetic acid , hoiled, and 

•■aidised witl. ln rn m ! Tlf hy fi,tration ' The filtrate is 
addition of ammonia " ^ ^ uranium is precipitated by the 
moma, the precipitate is washed with ammonium 



ii. 986 


ABSTRACTS Of CHEMICAL PAPERS. 


chloride solution, ignited in a current of hydrogen, and 
as (?<), W. 1 ’. S 


Action of an Excess of a Soluble Perrocyanide on Solutj )na 
of Zinc, Copper, and Nickel, and the Volumetric Estimation 
of the Latter. Raoul Mkubice {Ann. Chim. anal.. 1013 18 
343 — 345 ).- — When zinc salts are treated in solution with »„ eWf( . 
of potassium ferrocyanide, the precipitate' obtained l„ s 
formula Zn 3 K 2 [Fe(CN) 6 ] 2 , and its formation may be utilised as , 
means of estimating zinc volumetrically. The zinc solution j s 
treated with an excess of standard potassium ferrocyanide solution, 
and the excess of the latter is then titrated with permanganate 
solution in a portion of the clear solution after the addition <i 
sulphuric acid. In the case of copper salts, the ferrocyanide formed 
varies in composition with the concentration of the solution, and 
is slightlv soluble; the ferrocyanide method cannot, therefore. I* 
used for' the volumetric estimation of copper. Nickel yield, s 
definite ferrocyanide in the presence of an excess ol potassiuu, 
ferrocyanide and ammonium sulphate. For the estimation m tlif 
metal the solution (containing about 01 gram of the metal, | s 
treated with 100 c.c. of 3'5% potassium ferrocyanide solmi,.,, 
5 grams of ammonium sulphate are added, and the mixture :• 
diluted to 200 c.c. After filtration, 100 c.c. of the filtrate ar- 
diluted to about 800 c.c., acidified with sulphuric acid, and titratwl 
with permanganate solution. The potassium ferrocyanide solution 
is standardised against the permanganate solution, and this in turn 
against sodium oxalate; the iron equivalent of the permanganate 
is thus obtained, and 1 atom of iron is equivalent to 1 atom of 
nickel p ' 


Detection of Potassium Dichromate in Milk. li. Grewixc. 
(Z'Msch. Xahr. Gmussm., 1913, 26, 287).— Ten c.c. of the milk are 
mixed with 4 c.c. of a 3% aniline solution, and the mixture is 
allowed to flow on to the surface of 3 c.c. of concentrated sulphuric 
acid. A blue-coloured zone appears at the junction of the liquids 
if the milk contains dichromate. The test will delect as little a? 
O'Ol gram of dichromate per litre, but in this case the colour 
obtained is reddish-violet., and does not develop until after the 
lapse of about eight minutes. Nitrates, formaldehyde, and hydrogen 
peroxide do not interfere with the reaction. W. P- 


Colorimetric Estimation of Titanium in Iron and Steel 
Ckaju.es R. McCabe ( J Ind. Eng. Chcm., 1913, 5, 73a 7o ). ' T ‘‘ 

grams of the sample and 2 grams of non-titanium steel are dis- 
solved separately in dilute sulphuric acid, and the solutions »> 
oxidised with nitric acid. The solutions are now transferred 
graduated tubes, diluted to the same volume, and 
Having obtained solutions showing the same colour m 1 
volumes, hydrogen peroxide is added to each tube an ^ ■ 

deepening of colour is observed in the solution of t a ^ 
standard titanium solution is added to the other tn 
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,, a . L ',jiiiil. When the iron or steel contains less than 0 02% 
'.f’tVawuui the oxidised hydrochloric acid solution of both the 
f and the non-titanium steel are extracted with ether to 
d‘ e greater part of the iron; the acid solutions are then 
i, ammonia is added, the precipitates are collected, dissolved 
lip], uric acid, and the titanium is estimated by comparison, as 
ippribi’d previously. W. P. S. 

Estimation of Vanadium in Steel by the Hydrogen Peroxide 
Colorimetric Method. Charles R. McCabe (J . lad. Eng. Chem., 
v 5 736 — 737).— The method consists in treating a non-vana- 
i : u! j; jtcel in precisely the same way as the sample, the colour of 
laiter solution being then imitated by the addition of a 
-l ii .Lmi vanadium solution to the non-vanadium steel solution, the 
mi! comparison being made at equal volumes. Two grams each of 
sample and a non-vanadium steel are dissolved in 40 c.c. of 
mric acid. I) 1 ’ 2 , 0'1 gram of potassium permanganate ’ is added 
p, cadi solution, and, after two minutes’ heating, the solutions are 
cjrilil'il by the addition of ammonium hydrogen sulphite. Excess 
„i Mtiphur dioxide is expelled hy heating, and the colours of the 
unions are then matched. One c.c. of a 3% hydrogen peroxide 
>„ union is now added to each tube, and standard vanadium solution 
is run into the non-vanadium steel solution until the desired colora- 
tion is obtained at equal volumes. In the case of steels containing 
flironiiuni. a quantity of potassium dichromate corresponding with 
dc amount of chromium in the steel must he added to the non- 
vanadium steel. fV. P. g. 


Electrolytic Deposition of Antimony. Newcomb K. Chaney 
J. A tner . Chem. Soc 1913, 35, 1482 — 1490). — Antimony may he 
deposited, but not quantitatively, from electrolytes containing 
ammonium, sodium, and barium lactates; tin is not deposited 
uom these electrolytes. 


Hie conditions for the quantitative deposition of antimony from 
nil ammonium sulphide electrolyte were worked out. It was found 
tiiat incomplete deposition is due to the fact that antimony is 
appreciably soluble in colourless ammonium sulphide, and there- 
sore. lor complete deposition, it is necessary for the concentration 
"i ammonia and ammonium sulphide to be made negligible towards 
V", tle electrolysis. This can be effected by electrolysing at 
wmng temperature, the ammonia and ammonium sulphide being 
iin expelled or oxidised to ammonium sulphate. The deposits of 
, ol) ,! ,a .' uect are like polished platinum iu appearance, 
rendition for the satisfactory progress of the electro- 
.uLUm'u 1,16 P ro P e r mitlal concentration of the ammonium polv- 
, J, ' '') ns 13 be3t obtained by making two solutions : (A) Con- 
i„ the is , aaturated with hydrogen sulphide 

'■•ff after ]oim ln f f F ° Wd fnv d ™ 1 P tur ’ tte excess ° f wllich ^ Altered 
-unrated with ^ ! concentrated solution of ammonia is 

^•ileU For the rlrctrolysie, one volume 

Xed with six volumes of B, and added drop hy drop to 
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the antimony solution until a clear liquid is obtained. 


row 
u a -u hour 


ing electrodes 0‘ 24 gram of antimony can be deposited 
using a current density of 1 ampere per sq. dcm. Since tin 
deposited from the same electrolyte, a method of estimating' 
total tin and antimony is given. " tr * 

Of the alkaline earth sulphides, that of calcium was f fnin j 
best suited for the deposition of antimony. Details of tin* to , . 
are given, but it is somewhat cumbersome, and is liable to pi ■ ■ 
results. It was found possible to separate tin from antinio 
the precipitation of the tin as stannic hydroxide and electro-)' ' 
tion of the antimony in a solution of calcium sulphide, but f 
work is necessary before the method can be depended on ltr 

Quantitative results for antimony could not be obtained 
ammonium^ sodium, and potassium tartrate, or tartaric ^ 
electrolytes. j ^ p C1< ‘ 

Volumetric Method for Estimating o-, m-, and »Cr 
Thymol, and Phenol. L. V. Redman, A. J. Weith, and Rp 
Brock (J. Ind. Eng. Chun., 1913, 5, 831— 830).— Rapid and tr'J 
worthy estimations of o-, m and p-cresol, phenol, and thymol may- 
be made by treating their dilute solution with N /30-iodine solution 
adding sodium hydrogen carbonate until the mixture is about V ■ 
(compare A., 1911, ii, 546), shaking the mixture for one uiinutf 
acidifying the solution, and titrating back the excess of iodine A 
series of equations is given for calculatng the quantity of jiheno 5 
m-cresol, and the sum of the o- and p-cresols in the 'presence (J 
each other in any combination or proportion if two quantities are 
lenown. namely, the weight of the mixture taken and the amount 
of iodine absorbed. The error is about O' 2% for each substance 
present. Ay. p g 

Detection of Small Amounts of Dextrose in Urine. .Svuxn 
W. Cole ( Lanctt , 1913, Reprint, 6 pp.). — The methncl is ba.-e<l tn ; 
the reducing power of dextrose after other reducing substances 
and lactose have been removed by treatment with charcoal. Ten 
c.c. of the urine are boiled with 1 gram of pure blood-charcoal, 
then cooled, shaken for about five minutes, and filtered. The 
filtrate is received in a test-tube containing 0'5 gram of anhydrous 
sodium carbonate, and, after the addition of six drops of glycerol, 
the mixture is boiled for fifty seconds. Four drops of a 5% copper 
sulphate solution are now added, and the mixture is left without 
further heating for one minute. With normal urine, the solution 
retains its blue colour, a small amount of phosphates being precipi- 
tated. If dextrose is present to the extent of 0'02%, or more, above 
the average normal amount, the blue colour is discharged, and a 
yellow precipitate of cuprous hydroxide forms. In the case ot 
urines containing much lactose, the treatment with blood-charcoa; 
must he repeated in order to remove this sugar. Lactose may be 
detected by heating the urine with blood-charcoal, collecting titf 
latter, and extracting it with hot acetic acid. The acetic acn 
solution is then used for the preparation of t-lie lactosazone, m. p- 

200°. W- S ' 
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Method of Estimating Sugar in the Blood. Lvau Bano 
, Ztilsch., 1913, 56. 159). A reply to Ilait&’s criticisms (this 
'■ I ii, 0,1 t,ie author ’ s method of sugar estimation. S. B. S. 

Quantitative Estimation of Mannitol. Jan Smit (Chtm. 
I \'etktt"L 1913, 30, 89-4 907). An applicati ,[i of Wagensar’s 
i frfIt ,[ estimation process (A., 1911, ii, 063) to the quantitative 
estimation of mannitol. The experimental details are similar. 
Ai'iiinoiiium compounds must be eliminated by boiling with alkali; 
amino-acids by precipitation with phosphotungstic acid, or by 
tniisiormalion into hydroxy-acids by means of nitric acid ; sugars 
), v , prm entaUon with an appropriate culture ; hydroxy-acids by pre- 
t Lidtaiiou as calcium or lead salt; glycerol by extraction with a 
mixture of alcohol (1 vol.) and ether (11 vols.) ; hexitols, such as 
sorbitol and dnlcitol, by the formation of an acetal derivative with 
henzaldehyde. The amount of mannitol is not strictly proportional 
, , , die cupric hydroxide dissolved, but an empirical table is given 
, hawing the proportions of mauuitol corresponding with 0'25 to 
gTl c.c. of J 10-thiosulphate. It is important to have the con- 
reiit ration of the alkali 4.V, but the temperature has little influence 
mi the results obtained. A. J. W. 

Estimation of d-Lactic Acid in Body Fluids and Organs 
Jew i Yosuikawa (Z’.itsch. physiol. Chen., 1913, 87, 382—117). — 
The relation between the rotatory power and concentration of 
solutions of lithium lactate is established. Solutions of zinc lactate 
are warmed with lithium carbonate, filtered, and polarised, when 
l lie i/-lactic acid present is accurately estimated. The presence of 
didactic acid does not disturb the polarisation, neither does lithium 
acetate have any effect. Normal urine contains no cMaetic acid. 
Added lactic acid can he determined in urine by the polarimetric 
method, treatment with lead carbonate being unnecessary. The 
best results are obtained when the lactic acid is extracted with 
nlier from the urine made acid with phosphoric acid. In muscle 
about 94“s of added rf lactic acid is indicated by the polarimetric 
method. , /-Lactic acid is formed on autolysis of muscle without 
the intervention of micro-organisms. Similar results were obtained 
with the liver. jp je ^ 

Detection and Identification of Malonic Acid. J. Bouqault 
(/. I'harm. C/iim., 1913. [vii], 8, 289— 29t).—' The formation of 
' nmamylidenemalonic acid is suggested as a means of identifying 
malonic acid in a mixture of oxidation products. Particulars are 
trsi given of the yields of cinnamylidenemalonic acid obtained 
» mn free malonic acid or its sodium or calcium salt is treated 
" i, i rnuiamaldeliyde in presence of acetic acid, and it is shown 
t mi i ,e inorganic salts and organic acids, likely to occur with 
ma Gnu acid in mixtures resulting from oxidation experiments, do 
""t seriously interfere with this condensation. 

m solution resulting from the oxidation is treated with excess 
sor nun carbonate, the filtrate, after neutralisation with acetic 
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acid, evaporated to dryness, and the residue washed u -j,j 
alcohol. The residue left on evaporating this solution 1 J 
with 60° alcohol, and the residue from this solution is iiuxtH* 8 !*' 
cinnamaldehyde and acetic acid and heated in a closed tube ] 
ten hours. The product is then saturated with sodium c ar |. l ] nilL ' 
the solution filtered, and the cinnainylidenemalonic acid ; 
by adding hydrochloric acid (compare Riiber, A., 1904 ] 894^* 


Estimation of Fixed Organic Acids and a New Method f 
the Estimation of Citric Acid in Wines and Musts. L. u ... * or 

and L. Kerhe (Ann. C/tim. anal., 1913, 18, 352 — 355). -Tlie follow-^ 1 

procedure is recommended for the estimation of tartaric i : * 
and citric acids T (1) Separation of the mixed acids by tlie i v ' '' 
described by Mestrezat (A., 1906, ii, 635), and estimation 
lactic acid by Moesliager’s method. (2) Estimation of the tarii '-'. 
acid by Kling’s method (A., 1912, ii, 1006). (3) Oxidation oi t'l'ii 

mixture of the three acids by permanganate in both acid and 
alkaline solution. In acid solution, 1 gram of potassium 
manganate oxidises 1'447 grains of tartaric acid, 2'078 tuams (,•' 
malic acid, or 1’820 grams of citric acid, whilst in alkaline 9 solution 
the same quantity of permanganate, oxidises 0'6‘20 gram oi tartaric 
acid, 0'615 gram of malic acid, or 0'380 gram of citric acid 

W. P.'s. 


A Miorochemical Method for the Determination of a aDd 
/3 Amino-acids and Certain Derivatives : in Proteolyeis, Blood 
and Urine. Philip A. Kobek and Kanematsc Scgiuha (j. i m „. 
Chum. Soc., 1913, 35, 1546 — 1584. Compare A., 1912 , 952, 953).— 
Tlie method described earlier for tlie formation of complex copper 
compounds by the interaction of copper hydroxide and an amino- 
acid, peptide, or peptone in neutral or slightly alkaline solution 
lias been increased in accuracy by the addition of a suitable solution 
of sodium borate and boric acid, which prevents the otherwise 
slightly excessive precipitation of copper. 

It is shown that the process can be applied to the accurate ami 
rapid estimation of amino-acids, peptides, and peptones in 
physiological material. 

The copper complexes of amiiio-n-hexoic acid and oi phenyl- 
glycine are exceedingly sparingly soluble, and, indeed, these acids 
will precipitate the copper from solutions of all the other complexes 
examined excepting that of histidine; small quantities of this 
substance can therefore he readily estimated in mixtures. 

J i-i T? T 


Estimation of Formaldehyde in Fumigators aDd Com- 
mercial Solutions. Jack J. Hinman (/. Ind. Eng. Chem , 1913, - 
752 — 755). — A comparison of various methods which have 
proposed for the estimation of formaldehyde and its moments 
showed that the method of Haywood and Smith (A., 190o, u, 1 
and that of Seyewetz and Gibello (A., 1904, ii, 521) are t le i>“» 
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!, r| iiwprtliy. Klcber'8 method (A., 1904, ii, 371) may also be 
ai).l "ill be fo » nd convenient when a considerable number of 
.'••Viaticus have to be made. Legler's ammonia method yields low 
r Vits (compare A., 1904, ii, 98). yy p g_ 

A New Method of Estimation of Urea in Blood Eli K 
jUkhau, .iun. (J. Biol. Client., 1913, 15, 487— 494) — The method 
'.j„pteil is to convert urea into ammonium carbonate by the urease 
. ivi lnaii. and then to estimate the alkalinity. If the ammonia 
j, removed by an air current as in Folin’s method, satisfactory 
r , ..alts are obtained without a preliminary removal of the proteins 

W. D. H. 


Estimation of Urea in Urine. Eli K. Marshall, jun. (J. 
Hid. them., 1913, 15, 495 -496). The same method (preceding 
stsiract) may be employed for the urine, and gives better results 
titan the rapid clinical method previously recommended. 

IV. D. H. 


Plant Micro-chemistry. Identification of Alkaloids in Sub- 
limates. Otto Tunmann {Phirm. Zentr.-h., 1913, 54, 1065—1068 
Compare this vol., ii, 351).— Reactions are given for distinguishing 
c.ifcine from theobromine when these alkaloids have been obtained 
s- nililiimitcs. If the sublimate is submitted to the vapours of 
iiy.lmchloric acid, caffeine yields a crop of crystals within a few 
minutes, whilst theobromine remains as a white powder. A 10% 
mimic arid solution dissolves caffeine readily, but theobromine 
remains insoluble. Caffeine also dissolves in a concentrated aqueous 
riilmi hydrate solution; theobromine, only when the mixture is 
i.eatcl. These chloral hydrate solutions of the two alkaloids 
rn-pnMi characteristic crystals; in the case of theobromine the 
crystals appear as spherical masses of needles, whilst caffeine yields 
iiex-i iwuial plates, with needle-shaped crystals developing on the 
Nifs of the plates. WPS 


The Use of the Folin Method for the Estimation of Creatine 

Ho C :TT!; WlLLU “ H - Thom, -son, Thomas A. Wallace, and 
maoLD It. S. Uotworthy (Riochem. J., 1913, 7, 445— 465) —Tire 

Ivlmcbl 1 <0nve ? lon of creatine into creatinine by boiling with 
'■ , < ! ll “ 1 ' IC aful 1S inconstant; it is therefore better to use 

’ h c i ro i ii a t e ’ sc T r f ° r ‘l*® prep ® ration of the co " tr «l of the standard' 
mule Ml 1 1 . n development of the colour in the Folia 

, ' e time and temperature is seven to twenty-five 

V mpiiilerl'by Polin. an, °" nt ° f a ‘ kaU fou,ld best is that 

fjr"- "vine!,"; 0 '! arkem “ g of tile I’Vments by acid introduces an 
1 hr. . T 8 "« n<> ma y 1,e as Ugh as 10%. Dextrose up 

!'• hv.lnir-hiorir ■ 'li® estunat '°n. Phosphoric is not superior 
■rmuim. Iro® *¥ Presence of dextrose. The recovery of 

is autilimcl to the eff T'r ’ S aceom P anied V a loss of 5%; this 
t)ie effect of acetoacetic acid. W. I). H. 
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Precipitation by Zinc Salts of the Purine Bases from n ■ 
and Meat Extracts. Ernst Salkowski ( Bwchf.ru . XnM t 
55, 254 — 259). — The author emphasises the value of his process - 
separation of the purine substances (this vol., ii, 539 ! b ~! w 
chloride. The precipitate does not. yield the purine substan'!' 
directly after decomposition of the zinc compounds with hydro*/ 
sulphide. If, however, the zinc salt is first treated with war 
nitric acid in the presence of urea, the bases can be precipitant 
with silver nitrate. The failure to obtain the purine bases directi 
is due, either to the presence of albumoses, which inhibit the v ~i 
cipitation, or to the fact that the purine substances are j„ S *‘ M 
form of combination, from which they are only set free aiV 
treatment with the hot acid. It is shown by the author that tt t 
purine bases can also be nearly quantitatively precipitated bv 2 jj c 
salts even without previous removal of phosphates by calcium 
chloride and ammonia. Purine substances are not carried down as 
zinc salts in Bohmer’s process for separation of albumoses, owin« u, 
the large amount of sulphuric acid present. The author reply, 
to certain recent criticisms of his method (compare Thar and 
Beneslawski, this vol., i, 935). S. B. 5 , 

The Colour Reactions of Triketohydrindene Hydrate (Nun 
hydrin). W. Halle, Ernst Loewknstein and Ecus Pribhaji 
(Blochtm. Zeilsch., 1913, 55, 357— 369).— A number of subs'anees 
containing alcohol, aldehyde, or keto-groups, such as glycerol, 
ethylene glycol, erythrol, glyceraldehyde, acetone, as well a? 
certain sugars, gives the ninhydrin colour reaction, a fact which 
depends on the existence of a reducing group. The production of 
the colour is facilitated by the presence of free hydroxyl ions, and 
in the presence of alkali, dextrose can give the reaction in tie 
dilution 1 : 100,000. The shade of colour produced depends 011 the 
strength of the alkali, and the medium of the reaction. Ilydris 
dantin is an intermediate product, and it is an extremely sensitive 
indicator for hydroxyl ions. The colour produced by amino-acids 
with ninhydrindiffers from that obtained from the above-mentioned 
substances, in that it is produced in the cold, in the absence of 
oxygen, and its intensity is not increased on the addition of alkan. 
Hydrindantin also gives a bine colour with amino-acids The 
mechanism of the two classes of reactions is not clearly explained. 
The colouring matter produced from ninhydrin is in all rases »■ 
colloidal character, and it is influenced by the presence of inorganic 
salts, the cation playing the chief role in the changes produre ^ 
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Refraction and Dispersion of Gaseous Nitrogen Peroxide. 
Cuvt L'CTiniESTSOX »od Maude Cuthbertsox ( Proc . Roy. Sac., 1913, 
i 89, 361— -369). — In order to ascertain the influence of polv- 
;; rf j,:uion ill! refractivity and dispersive power, the authors have 
measurements of the refractive index and dispersion of 
■ jsrciis nil togen peroxide at different temperatures and pressures, 
j, die refractivity, reduced to normal temperature and pressure 
, rpe assumption that the dissociation equilibrium remains 
aiLi-iia is plotted against the corresponding reduced density, 
found t hat the points fall on a straight line. By extrapolation, 
V* leads to the values 0 000509 and 0 001123 for the refractivity 
V0, anti X 3 0 4 respectively. It thus appears that polymerisation 
.meases the refractivity by about 10 5%. In comparison with the 
reuattivifies of the constituent elements, that of a molecule of N0 2 
3 greater by about 21%. 

Tii,’ dispersion measurements show that the dispersive power of 
i molecule of NO, in the red and green is considerably greater 
iii’ii that of a molecule of N a O,. H. M. D. 


Optical Properties of the Four Carbon-atom Bing. 
itKcsi V. Lebedev (/. Suss Phys. Ch’m. dnc., 1913,45, 1388—1390. 
’emparr this voh, i, 1285). — The author has measured the refrac- 
ivitics of a number of eyclo butane derivatives, including several 
1'irata In order to obtain the value of the optical exaltation of 
hr four carbon-atom ring, the exaltation of the uusatarated com- 
-imd is diminished by 0 51, which Anwers and Ellinger (A., 1912, 

. 187) found to he the mean value of the exaltation for the 
t/iijo caused by tile presence of a semicyclic linking; this difference 
‘ then divided by the number of rings. With hydrogenised hydro- 
itWns, the magnitude of the exaltation is divided directly by the 
umber of rings. The values thus obtaineil are as follows: From 
y trimerklc of ns-dimethylallene, 0 63; second tetrameride of 
>iic. dll-, pentameride of allene, 047; liexameride of allene 
, 1 ■ 2-dnsopiopylrydobutane, 0 40; 1:1: 2-trimethyl-3-hw- 
■H'Pyl'V/ch, butane, 0'68; 2-fiopropylcycfobutanone, 071 ; hydro- 
'cH-d imneride of allene, 0'62; hydrogenised trimeride of 
jnnetlnlallene. 075; hydrogenised flrst tetrameride of allene, 
"’j "ydrogenised second tetrameride of allene, 0 67; hydrogenised 
u -miende of allene, 0'60. The mean of these twelve values is 
< r '<’»P»n Ostling, T., 1912, 101, 457). T. H. 1>. 


ImnMw* J n ,^ C o S ^' erta ' n liquid Crystals, Wamher 
ml! / e “‘" ,913 ' H 979 — 981 ). — Measurements 
" a ', le ™ refractive indices of eholesteryl chloride 
hu Grp f 6nZOa ^ ^ c i u ^ crystalline condition. 

retoruect for a series of temperatures and for the red 
' 0L - CIV. ii. 
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lithium, the yellow sodium, and the green and blue mercury ij t 
The index of refraction varies with the temperature accordij., 
a linear formula. The light which is transmitted by a layer 
the liquid-crystalline substances at grazing incidence is found to t 
polarised. H. Jp p ' 

Refractive Indices of Gelatin Sols and Gels. (; KttE s 
Walpole ( Kolloid . Zeitsch., 1913, 13, 241 248). Expt-ri lri(;ri[s |,_ 

been made to ascertain the influence of concentration, tomperaturr 
electrolytes, and gel formation on the refractive index ni 
At constant temperature, the value of (n-n')jg, where n 'and’,/ 
are the refractive indices of the gelatin solution . u ■ i ( ,f v ,,. h , 
respectively, and g is the number of grams of gelatin per 100 c.c. 
of solution, is constant and independent of the conn-Mratior, <; 
the gelatin. It is calculated that the value of («-«')/</ f or 
ash-free, commercial gelatin is 0‘001824 at 17'5°. The addition .■ 
salts, acids, and bases is without influence on the refractive h:i» 
of the gelatin, as is shown by observations on solutions eontainini 
ammonium chloride, sulphate, and thiocyanate, hydrochloric o' 
and sodium hydroxide. The transition from the sol to the S ei 
condition is also unaccompanied by any change in the remojj, 
index of the gelatin when this is measured by moans <i 
quantity (n-n')lg. The conclusions drawn by Frei (A.. 1910, ii. 
3651 from a series of similar experiments are adversely critic:,-,;, 
' '11. II. 1), 


Refraction and Magnetic Rotation of Compounds with 
Acetylenic Function. Charles Mourner, Raul in Muller aro 
J. Varin ( Compt . rend ., 1913, 157, 679 682. Compare Montu, 

A. 1906, ii, 1). A study of the magnetic rotation and refraetk 

of’a number of aliphatic and aromatic substances containing a:: 
acetylene linking in varying proximity to a substituted negative 
group. The values for the triple linking have been obtained frets 
the values found and calculated for heptineue and octineuc. Ti.t 
results are in accord with those previously obtained by Moureu let 
the refraction and molecular dispersion (compare he. c it.). The 
proximity of the triple linking and a negative radicle produce i 
more or less marked rise in the refraction in the aliphatic sene, 
this being much accentuated in the aromatic series by the proxntw 
of the phenyl group to the acetylene linking. The magma 
rotation is affected qualitatively in the same manner except in the 
case of acetylene diacetal, CH(OEt) 2 -C:C-CH(OEt) 2 . The magnetic 
rotation is more sensitive than the refraction to the teciprw- 
influence of the triple linking and the negative or uimahuW 
groups, this being particularly manifest m the aromatic t ■ P ' ■ • 

where there is a conjugation of the double linking m ■ 

group and the acetylene linking. 

Resonance Spectra of Iodine under High Dispew® 

Robert W. Wood ( Phil. Mag., 1913, [vi], 26, 8 ?,7evciled k tbt 
A., 1912, ii, 1018). — The resonance spectra of iodine exc 

* and Physikal Zcilseh., 1913, 14, 1189 - 1200 . 
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■ ve }low lines of mercury have been further examined. 

f‘ eeu . .'ns in the method of utilising the exciting light have 

• B !f <, v'5<nbla *° pl ,oto 8 ra Pl 1 ^ ,e resonance spectra in the fourth 
; , L - ^ 'rum given by a large plane grating with an exposure of 
i^t-veiitv-four hours. By operating the mercury vapour lamp 
c ' ; resistances in circuit, it was found possible to vary 

f f[ ie exciting line so as to cover a variable number of 

1 T ',' V- r ption lines, and the resonance spectra obtained under 
1 ." "’fc^ahioiis have been carefully compared. 

1 [ " the earlier work it was assumed that each of the bright 
inani’O lines coincided with one or other of the numerous 
1 ., lines, but it is now found that this is not the case. The 

! \ ’ ul l jl-.vavs emits a line, the wave-length of which is identical 
' -i" that of the exciting light. This lino, termed tho resonance 
,, i, lf> i s accompanied by companion lines which form a 
' veiv similar in appearance to the other groups which appear 
- • : i!cr\ tls along tho spectrum. The width of tins group of lilies 
a j IOKl thirty times the width of the group of absorption lines, 
,i s’h are covered by the mercury exciting lino. This indicates 
[h « each one of the ahsorption lines must be responsible for more 
ti in ono line in each resonance group. From the fact that the 
ri n-aci eristic resonance group forms a cluster round the exciting 
lice and that the widths of the different groups are sensibly the 
si mo, it appears probable that each absorption line gives rise to 
a scries of equidistant lines, which are superposed and form the 
(vn-s of ill? different groups. These lines are accompanied by 
cut, panioir lines, the position of which depends on the absorption 
lime which are excited, but for any given absorption line, the 
p- milion of the companion line and its distance from the core 
remains constant. By reducing the density of the iodine vapour 
in the resonance tube, it is found that the band spectrum is emitted. 
This spectrum is more strongly absorbed by the iodine vapour than 
til? lines of the resonance groups. 

There is apparently no phosphorescent effect in the emission of 
the resonance spectrum. H. M. D. 


The Arc and Spark Spectrum of Aluminium in Inter- 
national Normals. Rainer Grunter ( Zeitsch .. wins. Photoehem., 
19)3. 13, 1 — 19). — Wave-length measurements have been made in 
the arc and spark spectra of aluminium. The recorded observations, 
thick extend from A — 2100 to A = 6700, are expressed in terms of 
he international normal lines, and compared with the data obtained 
iv Kavser and Runge and by Exner and Haschek. In addition to 
-lie line spectrum, aluminium gives a characteristic band spectrum, 
u which the hands are shaded off towards the red end of the 
pectrum. H. M. D. 

Measurements in the Ultra-violet Spark Spectrum of 
atals According to the International System. Josef M. Eder 
, !, i. wiss. Photoehem ., 1913, 13, 20 — 40). — Accurate wave-length 
easurements have been made of the lines in the ultra-violet spark 

67— a 
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spectra of silver, aluminium, arsenic, gold, barium, bisum 
calcium, cadmium, copper, lead, antimony, tin, strontium 
and zinc between A 1900 and A 2400. It is estimate ! t m,* 
wave-lengths of the sharp lines are accurate to 0'01 \ ulni^ !* ' 
weaker lines are probably correct to 0'02 A. 

The wave lengths of the sharper lines in the ultra-violet meet 
of copper were determined in the first instance in terms om'' 
international scale and by the use of copper alloys as : 
the spectra of the other elements were referred to i!i t . , 
standards. In some cases tire spark discharge was allowed 
place between a copper electrode and an electrode of - 1 
under investigation. 

It is claimed that the measurements afford more accurate 
length data than have hitherto been available for t he ,, 
examined, and that the accuracy with which dispersion formula' t,' 
quartz prisms may be determined has been considerably iii l reii ,] 

H. II. it" 

New Measurements of the Arc Spectra below A = 3200 for 
Several Metals. Wilhelm Huppers (Z'itsuh. wm. n 0 tw\, n , 
1913, 13, 4G — 88). — The arc spectra below A = 3200 of the 
ziuc, lead, calcium, thallium, cadmium, magnesium, aluminium 
copper, silver, and lithium have been measured by means ei a 
quartz spectrograph. The Hartmann formula was used tn calculate 
the wave-lengths of the various lines, and values are obtained of 
ail accuracy of +0 01 A. The stronger spark lines, particular, 
in the cases of silver and copper, make their appearance in the 
ultra-violet spectrum. A large number of hitherto unmeasured 
lines are recorded, the more particularly in the case of cadmium. 
Many of these new lines can be placed in the various series, or 
can be classified as combination lines. The thallium spectrum is 
remarkable for the unsharp nature of the lines and the partitionin' 
their intensities. The reversals of the lines A 2379 and A ‘2707 arc 
observed in the photographs, but other rev ersals are not visible it 
the photographs. Reproductions of portions of the cadmium and 
thallium spectra are appended to the paper. J. F, S. 

Investigations in the Extreme Ultra-violet. Karl Wolff 
(Ann. Physik. 1913, [iv], 42, 825 — 839). — A new form of quartz arc 
lamp is described, by means of which the author lias investigated 
the arc spectra of zinc, cadmium, and mercury in the extreme ultra- 
violet region, the observations extending up to the limit Fixed by 
the transparency of fluorite. The series lines anticipated by 
Pasclien (A., 1911, ii, 133) have been actually observed, anil man 
comparative observations on the hydrogen spectrum in 1 1 ■ 
Schumann region, it has been possible to assign wave-lengths 1 ® 
several hydrogen lines with an accuracy of the order of - 
Angstrom. These lines and the new lines belonging to 
cadmium, and mercury may be utilised as normal lines in 
investigation of this region of the spectrum. 

Certain lines belonging to carbon and silicon have al-o 
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C ,1 and Lyman’s observation that the helium spectrum 
" ^ins no lines between A = 1850 and A = 1402 is confirmed. 

H. M. D. 

r Trivestigations in the Extreme Ultra-violet.] Friedrich 
h.\ (.Urn. Physik , 1913, [iv], 42, 840 — 842). — The nature of 
i'T ultra violet series of lines found by Wolff (preceding paper) 
!“ , e »p C etra of zinc, cadmium, and mercury is discussed with 
to the author’s formulas for principal and combination 

reterence ■' -. t * t os 

f ,. r ie 3 of lines. H. M. D. 

Influence of Self-induction on the Spark Spectra of Certain 
Noii-metallic Elements. Genevieve V. Morrow (Sci. Proc. Roy. 
*- ,■ Soc., 1913, 13, 607 — 620). — The spectra obtaii ed by sporting 
.-eld " and carbon electrodes, with and without self-induction, have 
f, ff u examined in an atmosphere of nitrogen, oxygen, hydrogen, 
. Inline, bromine, iodine, sulphur, phosphorus, boron trichloride, 
silicon tetrachloride, sulphur dioxide, hydrogen sulphide, carbon 
dioxide, carbon monoxide, and hydrogen chloride. 

It. is found that the principal lines of the line spectra of the 
elements present ill the gaseous atmosphere are obtained, and, as 
a general rule, the intensity of the lines is greatest when self- 
induction is not introduced. In the case of compounds, only the 
line spectra of the component elements are observed, the band 
spectra of the compounds not being seen except in the case of 
' i vanogen. With hydrogen, which was the only electropositive gas 
examined, the effect of self-induction is to intensify and sharpen 
’the hydrogen lines, and to remove, more or less completely, the 
lines of gold and carbon. On the other hand, with electronegative 
e ws, such as oxygen and nitrogen, self-induction removes the gas 
lines mid leaves the gold or carbon spectrum more or l^ss unchanged. 
With chlorine, bromine, and iodine, the effects of self-induction are 
ii- -t. so pronounced. 

, When carbon electrodes are employed, the three bands attributed 
to cyanogen are seen in almost any atmosphere except hydrogen 
ii self-induction is introduced into the circuit. Without self- 
induction, only the one band at a 3883'6 is observed, and this 
i- iilsn found in any atmosphere except hydrogen. H. M. D. 

New Burner for Spectroscopic Use. Ernst 11. Kieseneeld 
(f/iou. /-" 1 , 1913, 37, 1372). — The relative advantages of burners in 
™ich a spray of the solution to he investigated is carried by the 
® ir ' u >o the interior of a Bunsen flame (such spray being obtained 
tv the chemical [Beckmann, A., 1907, ii, 209] or electrolytic 
[nicsenfeld and Wohlers, A., 1906, ii, 593] evolution of gas in the 
sc .utiun ) are discussed. Preference is given to the latter method, 
or which a greater constancy in the intensity of illumination as 
.w-il as a greater range in the latter are claimed, 
j , i’m lm "'" described in which the solution to be investi- 
. a icuit- 1 c.c.) is placed in a small glass cup inside the tube 
J - 'tinscu burner, the upper portion of which is preferably made 



ii. 998 


ABSTRACTS OF CHEMICAL PAPERS. 


of glass. About 1 c.c. of nitric acid (10 per cent.) is 
a particle of granulated zinc. For a sodium flame, it j s advj 
to use sodium nitrate solution (20%). Fracture of ti 10 ■ . J ‘ ( 
owing to heat is unlikely, provided the flame is prevented f 
striking back. The flame is not coloured by the constituent^' 
the glass, and, when the cup is not charged, shows onlv the j_ 0 
spectrum and the sodium lines. |j 

Influence of Neutral Gases on the Absorption of Sodiu 
Vapour. (A Correction.) Karl Fredenhagen {PfojriM. zJ. ? 
1913, 14, 1047 — 1049. Compare A., 1911, ii, 571; A., ijpi'j’ 
517). — The very considerable variations in the absorption "« r ,j 
dispersion of sodium vapour, which are observed when the pressure 
in the tube containing the vapour is changed, have been previously 
attributed to the influence of traces of foreign gases on the sodium 
vapour. Experiments are now described in which sodium re- 
heated in highly exhausted tubes on the one hand, and in tubes 
containing helium on the other. Some of these tubes were heated 
as uniformly as possible, at about 400°, whilst others were onlv 
partly immersed in the heating jacket, and the absorption in the 
different tubes was compared. The observations indicate elearlv 
that the presence of the helium is without influence on tie 
absorption of the sodium vapour, and that the abovMReMiaw 
changes in the. optical properties are to be attributed to cIotcb 
in the density resulting from the pressure variations. [[. n |i. 

A Quantitative Study of Absorption Spectra by means of 
the Radiomicrometer. J. Sam Guy and H.utuy C, Jones 
(Amr. Chem. 1913, 50, 257—308. Compare A., 190!). ii, hi. 
359, 775; 1910, ii, 87, 172, 246; 1911, ii, 166; 1912, ii. 216, 
711; this vol., ii, 362). — The authors have studied the absorpimi 
spectra of salts of neodymium, praseodymium, nickel, and cots!', 
over the range .\ 6800 to A 10,000, and at several concent ratine? 
by means of a radiomicroiueter specially constructed by them. TV 
results are plotted as transmission curves; it is shown that hi 
general the more concentrated the solutions the less the inn? 
pareney and the broader the absorption bands, but in the iu-r- 
dilute solutions the intensity of the bands was greater, mid tier- 
is a shifting of the middle of the bands toward the rejion ? ! 
greater wave-length on dilution. In the case of salts of iieodvnnu!??. 
three bands are observed with their centres at A 7300, Ai9oO, ««?? 
A 8700, and two other bands at A 7150 and A 9000, winch 

probably due to tlie solvent. The reason for increase in “ 

intensity of the bands on dilution is explained on a theory » 
resonance. It is noticed in many cases that the aqueous sn u m • 
of hydrated salts are often more transparent than pure wan*. ‘j 
point is carefully studied, and it is shown that the .• u, 

light by solutions of non-bydrated salts is the same a> ''’f ., | ]( . 

water contained in the solution, providing that tie sa ^ ^ 

no specific absorption, but in the case of highly 2 1,1 
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,; on 0 f (lie solution is less than that of the pure water. It is 
a^Fi,o W;1 that free water and combined water have different 
-;- :5 " ■ ' pjfects on infra-red rays. The maximum transmission 
S ^' S<,r ^dviui','.in salt solutions lies at A 7600 and A 8400. Solutions 
re °^o.!vmium salts are transparent in the infra-red as far as 
are two groups of hands, one in the green near A 4600, 
■ r near A5900. Solutions of nickel chloride show an 
absorption from A5200 to A 6300, where it becomes 
ir:ore i' K T t rom here there is complete abeorption to A 7200, and 
C °"^t!ie transmission steadily increases to A 9000 and then 
' nen _ e3 ( 0 zer0 at A 10,000. The absorption of nickel nitrate 
ici tions resembles that of the chloride, but in the case of the 
•’’f\ (in-re is no region of complete absorption. The maxima 
' ''transiiiission lie at A 5400 and A 9000, and the minima at A 6900 
' \ n 000 . Salts of cobalt have strong ultra-violet absorption, 

] t ] ie ro is a band in the orange near A 5000 with increasing 
•ran'missiou toward the red. The infra-red absorption curves of 
‘ l u chloride, nitrate, bromide, sulphate, and acetate have maxima 
o( transmission at A 5950, A 7800, A 9100, and A 10,600. The trans- 
mission curves of all the salts of cobalt studied rise rapidly from 
A 500H to A 5900; they show a broad, slight absorption over the 
region near A G500, and reach a maximum transmission from A 7000 
(0 ' v crux). There is a series of small absorption regions near A 8400, 
jj.jun, ami A 9800. Beyond A 10,900 the absorption increases 
ronidlv to tlio region where water is practically opaque. Beer’s 
!w is sliowu to hold for the infra-red absorption of solutions of 
r.erjdvmmm chloride and praseodymium chloride. J. F. S. 


Spectro-chemistry of the Cobalt Complexes. Yuoi Shieata 

ar.'l (iEOBises Uhbai.n [Compt. rend., 1913, 157 , 593— 595). — A study 
' f tl-.o absorption spectra of solutions (iV/100 and Nf 1000) of 
■wmtv-foiir complex cobalt salts in the visible and nltra-violet 
itirticms of the spectrum, the results pointing towards certain 
rdnioiis between the constitutions of the complex salts and their 
'.'■sorption. Curves obtained by plotting the thickness of the 
-■ lutious against the frequency limits of absorption show two 
a ih'l minima in the neighbourhoods of A2000 and 3000. These 
twj bands seem to bo characteristic of the tervalent cobalt atom, 
Mnelioning as chromophore. In general, with the exception of 
the group N0 2 , the negative radicles provoke a displacement of 
the less refrangible band towards the red. The effect of the relative 
‘■lunges in intensity of the two bands is almost always more marked 
than the displacement effect in the frequency scale. W. G. 

Ultra-violet Absorption of Pure Acetone above A 332 up. 
Hans T. Clarke and Alfred W Stewart ( Physikal . Zeitsch., 1913, 
u, 1049 — 1050 . Compare Gelbke, A., 1912, ii, 713).— The absorp- 
tion of ultra-violet light by pure acetone has been investigated by 
^vperiments with layers of thickness ranging from 50 to 400 mm. 

ne curve which is obtained when the wave-length of the limiting 
transmitted light is plotted against the thickness of the absorbing 
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layer exhibits no minimum above A 332 fifi, although ^he 
change in the slope of the curve at A 336'5/a/x. " re 15 a 

In a note added by Johanne3 Stark it is claimed that this 
clear evidence of the long-waved ultra-violet band, the a ® 0rri i 
which he has previously anticipated. jj- 

Fluorescence of the Elements of the Sixth Groan 
Periodic System. F. Diestelmejer (PkysikaL Zeitsc!,. 191? i* 
1000). — A claim of priority against Steubing (this vol •• • 

in reference to the fluorescence spectrum of sulphur anfl^elea* ■’ 

ft- Jr.”i) Un 


Some Decompositions in Ultra-violet Light A.vros- r 
(Monatsh., 1913, 34 , 1209 — 1244). — 1 The action of a quarti-m US 
lamp at a distance of 8 cm. on A j 2- to -solutions vf” " r: "' v 
oxalic, malonic, succinic, malic, and tartaric acids in quartz v”' ' 
produced in all cases decomposition, as shown by dimiiiiitjn''*"' 
the titre with alkali. Acetic acid was decomposed to the ore” ” 
extent, and oxalic acid to the least. The presence of (he hrrU** 
group in the molecule increased the rate of decomposition'^ 
decomposition in A-acetic acid solution amounted to 3 o'- e 
three hours’ exposure. No effect was observed in transparent eh' 
vessels. The reaction velocity increases with the time of exrnsiu» 
and with the concentration, although less rapidly than h, L* 
portion to the latter, tire departure from proportionality l«i n » 
smaller than is the case in the decomposition of iodides and tb 
oxidation of aldehyde. Dissolved oxygen produces little if anv 
effect. 

No effect was produced on the rotation of fermentation anv! 
alcohol. In neutral A /10-solution, potassium and sodium iodide, 
are less decomposed than the iodides of barium and strontium, hut 
in .V/160-hydrocbloric acid, these iodides and that of magnesium 
are decomposed to the same extent. Tire acid increases The rule 
of decomposition up to A/800, but after that onlv produces « 
slight effect. Dissolved oxygen is responsible for tiro lilieraliou 
of the iodine. In a vacuum, the decomposition may be reduced to 
less than one-half. The presence of thiosulphate and rise, of tem- 
perature are without effect-, and tire liberation of iodine tiironcl: the 
formation of hydrogen peroxide plays no important part. 
Potassium fluoride is not decomposed under these conditions 


The Physical Chemistry of Photographic Development. 
C. E. Kenneth Wees (./. Amer. Chem. Soc., 1913, 35, 1727 — 1 73-’ o — 
A paper read at the Rochester meeting of the American Chemical 
Society, 1913. It consists of a review of the physical chemistry ft 
photographic development. T. S- ”■ 

Physico-chemical Studies on Photographic Developers. Ill 
Nikolai ScniLOV and Eug. Timtschjsnko ( Zeitsch . F.ltktrochtm., 1913 , 
19 , 816—819. Compare A., 1912, i, 966; this vol., ii, 371; 
Pinnow, this vol., ii, 398). — In the previous papers it is shown that 
sodium sulphite plays a definite role iu the oxidation ot cjumo.- 
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. , . rst functions as an acceptor for the peroxide oxygen, 

! 1 1 liter forms complex additive compounds with the quinol, which 
' m,;.,.,- regularly and slowly without the formation of tarry 

srt ' Jn the present paper the sulphite is replaced by other 
f*. ; n „ a2 ents. Sodium arsenite is first investigated, and it is 
'k'vn tli.-.' it acts mainly as an acceptor for the oxygen and uses 
o about- one-half of the oxygen, but probably forms no complex 
"fm pounds with the quinol. Experiments were made also with 
' v.'lroxvlarauie and with hydrazine. Both these substances regulate 
lie oxidation of the quinol in exactly the same way as sodium 
•"In'nite inasmuch as they form a series of complex additive com- 
'".iiiids. " It is s l 10Wn that a photographic plate can be developed 
i!< quinol in the presence of hydroxylamine. J. F. S. 

Oxidation and Preservation of [Sodium] Sulphite-Quinol 
Solutions. .Johannes Pinnow ( Zntgch . whs. Photochem ., 1913, 13, 
IP _45 Compare this vol., ii, 398). — It is shown that the sodium 
salt of nninolmonosnlphonic acid is the chief product of the first 
oxidation of sodium sulpliite-quinol solutions. This salt has been 
isolated, and is described as crystallising in small, thin leaflets from 
metlivl alcohol solution. It is also shown that by the addition of 
0 05 mol. acetic acid per litre the ordinary quinol-sulphite developer 
can be preserved for four times the ordinary length of time. In 
using the acidified developer it is necessary to add twice as much 
soda” solution ns is required to neutralise the acid which has been 
m Med. J. F. S. 

Luminescence. Earl F. Farnau (J. Physical Ckem., 1913, 
17. 637 — 656). — The luminescence produced by a number of sub- 
Ms nres under a series of conditions have been determined by the 
author. The experiments include observations on the cathodo- 
luminescence, canal ray luminescence, ultra-violet luminescence, 
luminescence by heating, luminescence by trituration, clieini- 
l'lminesmu-e, and crystallo-luminescence of a series of the haloids of 
sodhnn, potassium, cadmium, zinc, mercury, lithium, rubidium, and 
casiuin, together with, in a few cases, the carbonates and sulphates, 
[be author draws the conclusion that luminescence of all kinds is 
■inc to a chemical reaction. Increase in t.ho rate of the reaction, 
i-nutglit. about either by a, catalytic agent or by increase in the 
temperature, increases the luminescence. The nature of the 
imincscence is hut slightly altered by the nature of the catalyst 
! ' tile temperature change. The nature of the luminescence in 
J: eases depends only on the metal of the salts, but in a few 

'' ' ;e - '['1 radicle has an influence. The nature of the 
luminescence is the same no matter how it is produced. J. F. S. 

Absorption Measurement of /8-Rays. Hermann Starke 
<</$> -al. Zeiisch., 1913, 14 , 1037 — 1038). — Position of the absorption 
r^ en . Wl \ re ^rence to the radioactive preparation and the 
rTr* 1 ^ 5 ^ ruin Gnt affect? measurements of £-rays, and it is 
mended that the screen be placed directly against the 
—msatmn chamber. F S 
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The Excitation of y-Rays by /3-Rays. Herm i S , q 
(Physikal. Zrilsch., 1913, 14, 1033— 1038).— The secom! ,‘ rv ' 
excited by the /3-rays of mesothorium were put in evid'e ' /ra ’ s 
concentrating the /3-radiation on to a reflecting plate l iV „ ° C6 
a powerful magnet. The mesothorium was placed near one ° ! 
and the reflector near the other pole, a sensitive ionisati.au c ] 9 ^ 
being placed so that it was screened from direct radiatio ] 1 
lead block, but not from the reflected radiation. Excitation of'V 
magnet showed a distinct but small effect, which was eat' * 
to be about one-thousandth part of that due to the primary • 
Only those y-rays capable of penetrating 3 mm. of 
could be looked for by this metho'd. p 

Determination of Radium by the y-Ray Method, y,.. T ,, 

Hess (Ber. Dent, physikal. Ges., 1913, 15, 1002 — 101(5- m 
Zeitsch 1913, 14, 1135 — 1141). — A modified form of \Vi : |[',"T 
electrometer is described. Observations made with this instrm « * 
and a standard radium preparation placed at a fixed distance fro”- 
the electrometer chamber show that the ionisation current increas" 
as the source of the rays is gradually moved from the middle ' 
the room into close proximity with one of the surrounding walls 
When this distance was reduced to 2 cm., the ionisation was found 
to iucrease to the extent of 17%. The increase is due to the 
secondary y-rays which are emitted by the adjacent wall, Tt e 
fact that the same increase in ionisation is observed when tin 
radium preparation is enclosed in a lead capsule, indicates tl-s; 
these secondary y-rays are produced by the primary y-ravs emitted 
by the active substance. The importance of this effect ir/connexim 
with the standardisation of y-ray electrometers is referred to. 

A new compensation method for the rapid evaluation of radium 
preparations according to y-ray method is also described. Tli« 
a rrangement resembled that previously described by Bronson, with 
the exception that the ionised air resistance is replaced by ,i liquid 
resistance prepared by mixing xylene and ethyl alcohol in the ratio 
of 10 volumes to 1, as recommended by Campbell (Phil. May. 
1912, [vi], 23, 668). Tf. Jf, D. 


The Influence of Penetrating Radium-rays upon the 
Iodides of Alkaline Earth Elements. Aston Kaii.ax (J/ww/ri, 
1913, 34, 1245—1268. Compare A., 1912, ii, 522).— The decom- 
position of the iodides of magnesium, calcium, strontium, and 
barium in neutral and in feebly and strongly acid aqueous solutions 
by the penetrating rays of radium is analogous to that of the 
alkali-metal iodides. Both in neutral and acid solutions, in 
absolute alcohol magnesium iodide is decomposed more qnindv 
than in water. No connexion was found between the molecular 
weight and speed of decomposition. The penetrating rays from 
preparations containing from 80 to 200 mg. of radium (elemen 
produce only from 1/200 to 1 /800th of the effect of a quaM 
mercury lamp at 8 cm. distance, but in spite of the different orde-s 
of magnitude, the general reactions appear to be the same toy 
two cases. 
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The 

j„us I-'''’"'*-- “*• J ^»»— isbv ).~ No effect within the 

Wot of measurement was produced during 2850 hours by he 
penetrating toys from 106 mg. radium chloride on the rotation of 
'«) C.C. Of a. normal aqueous solution of dextrose at 5° to 10° 
few!! changes were traced to the influence of the acids formed' 
which occurs to a greater extent with dextrose than with sucrose 
Absolute alcohol u oxidised to aldehyde and acid, and there resulte 
it additions formation of water, for the most part not produced bv 
jsidjtion, but by decomposition of the alcohol. Ou succinic and 
:;a !onic acid solutions the penetrating radium rays produce only 
a exceedingly slight decomposition, of the same order, compared 
vi , h that produced by ultra-violet light, as in the decomposition 
No changes could be established _i ..A, 


h that proaueeu oy uicra-vio.et light, as in the decompo^ 
of iodides. No changes could be established in the electric con 
■luctivity and dissociation constants of these acids 


iuctivity ana aissociauon constants ol these acids 
The penetrating rays from 42 mg of radium' chloride, acting 
hr MW hours on 5 grams of silver nitrate in A r /4-solntinn tn“ 
•lark, reduced about one-thousandth part to metallic silver. ^ 

P. S. 

Comparison of the Results of the Electromagnetic and tb* 

frm zt f ays - johames 

/.nUl. .1,1.1 ,14, 961— 965).— A comparison is made of the results 
,vmcl. have been obtained by the electromagnetic and spectral. 
“‘I* 11 ,n flleIr application to the analysis of canal rays Both 
rn, :■.!,*!> agree in that they show the existence of hydrogen, helium 
•■•rW„. nitrogen, oxygen, chlorine, argon, iodin£, and 2 
mis carrying a single positive charge ; of helium, carbon, nitrogen 
•i.gcn, chlorine, argon and mercury ions with a double charge 

• argon, nitrogen and mercury ions with three charges- ^d 

Tu I0Ur char S es - 0n the °ther hand, the existence 

• nirnnd iodine ions W1 th two charges, and of oxygen sulphm 

, ' I, 1 , ' "‘! l,c i0 ,“ S - Wlt h , t lree char g es > if * only revealed by the sprotrai 
; ’’ 1 analysis, whilst, mercury ions carrying five six and’eawn 

h'T nointe’ r '‘’tT 1 *’?! th ® elec tromagnetie method.’ 

" l0 "’" diHo, “ which obtain i« tVXtroLgne'ffc methT 

H. M. D. 

14 STS 1 c "~ 

csoas: ter *r-. h.°3s 

! h,r ?o arc produced Tl L, — ^ positive ions carrying a multiple 
'* produced directly as the' °'h ^p red . tbat such ions may either 
?* 'he result of a series ^of n p' ° f *• ™ 1Iision - or indirectly 
;s rlis l’li'«'d. Since th e enc2° nS T h ° f wllich an electroi 

‘'.pulsion of several electrons fw, reqmr ® <i for the simultaneous 
” ,rt ttfired for the removal *" *V >m I IS much greater than 
removal of a single electron, it is probable 
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that high speed rays are favourable to the formation of multinl 
charged ions according to the former process. Since the ratio 
the number of singly charged ions to neutral atoms is very 
it is further probable that the production of multiply charge,! ' 
as the result of a single collision with high speed cathode ur 
rays is more frequent than the production by the alternative 
method. 

Since the number of positive charges which an atom can take 
up is in general greater than the number of valency electrons it 
must be assumed that electrons which are more intimately associate'! 
with the positive nucleus than the valency electrons, can be expelled 
under favourable conditions, such as are obtained when a w , 
subjected to the influence of canal rays. The energy required f„ r 
the expulsion of the interior electrons is probably much greater 
than that which suffices for the liberation of the valency electrons 

ii. m. r>. " 

[Canal Ray Spectrum of Hydrogen.] Ernst Geurcke ami 
Otto Reichenhrim (Ber. Dent. physiked. Ges., 1913. 15, 1063 — 1061).— 
The authors criticise the interpretation of the Doppler effect in the 
canal rays spectrum of hydrogen given by Stark (this vol., ii, 907), 
and suggest that the outermost maximum on the displacement curve 
is due to hydrogen atoms carrying two positive charges. This 
would fit in with the view that the innermost maximum is due to 
hydrogen molecules carrying a single charge, and the middle 
maximum to hydrogen atoms with a single charge. II. 11. D. 

[Lines in the Canal Ray Spectrum of Argon Corresponding 
with Ions Carrying One, Two, and Three Charges.] Joiiassfs 
Stark and H. Kirschbaum ( Sitzungeber . K. Akid, Munch; n, 1913, 
331 — 353). — From observations of the Doppler effect in the canal 
ray spectrum of argon, it is shown that the lines in the red spectrum 
are duo to positively charged atoms carrying a single unit of 
charge. The lines in the blue spectrum are mainly due to doubly 
charged atoms, but to a certain extent the blue emission is due 
to atoms carrying three charges. Low speed cathode rays give rise 
iu general to the carriers of the red spectrum, whilst the production 
of multiply charged carriers is brought about by high speed rays. 
The transition from the one type of carrier to the others represents 
a reversible process, and a condition of equilibrium is set up when 
the conditions of the discharge are kept constant. H. If. lb 

The Energy of the Electron Emission of Strongly Heated 
Substances. Arthur Wlhnelt and Erik Liebreich (Her. Deut . 
physikal. Ges., 1913, 15, 1057— 10G2). — Measurements have been 
made of the saturation currents which are obtained as a result 
the emission of electrons by strongly heated platinum wires covered 
with a layer of calcium oxide, the observations extending over an 
interval of twenty-four hours. The saturation current is by no 
means constant, hut rises to a maximum, and this is followed « 
a gradual fall to a much smaller value. The time required lui 
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.luiueHt of the maximum current diminishes as the temperature 
j“ increased. The filial value to which the current falls corresponds 
jv,-*, the electron emissive power of pure platinum, indicating that 
, 1 -, -’’oxide film gradually disappears. These observations afford an 
,. vernation of the fact, established by previous experiments, that 
t ;i emission of electrons by a platinum electrode coated with a 
.: ,,(• oxide is not in agreement with Richardson’s formula. 

II. M. D. 

Cause of the Emission of Electrons by Oxide Cathodes, 
p Ceiirts (Her. Veut. physikal. Get., 1913, 15, 1047—1056).— 
ii„. IH ct- that strongly heated electrodes covered with a thin layer 
i hi alkaline earth metal oxide emit large quantities of electrons 
been known for some time, and Fredenhageu (l J hi/sikiil. 
•/,,! 1912, 13, 539) has suggested that the oxides are decom- 
piled by the current, and that the emission of electrons is a 
consequence of the chemical recombination of the oxygen with the 
alkaline earth metal. In the author’s opinion the separation of the 
..x vg-en is mainly due to thermal dissociation of the oxide, although 
there may he a certain amount of oxygen liberated as a result of 
fled relysis. In other respects the author’s theory agrees with that 
put forward by Fredeuhagen. 

In the absence of a potential difference the dissociated oxygen 
recombines quantitatively with the alkaline earth metal, but in an 
electric field some of the oxygen atoms are converted into ions by 
combination with electrons, and are Unis transported to the anode. 
The fact that the life of an oxide cathode diminislies as the intensity 
oi the discharge increases is quite in accordance with this hypothesis. 

Further evidence in support of it lias been obtained in a series 
of experiments with electrodes of platinum, iridium, tantalum, 
carbon, and tungsten, each covered with a layer of calcium oxide. 
After employment as cathodes for some time, the layer of oxide 
was removed, and the surface of the electrode examined with the 
aid of a binocular microscope. In the case of platinum and 
iridium, evidence was obtained of the formation of calcium alloys, 
whilst tantalum is oxidised to the dioxide and carbon gives rise 
to carbon monoxide. Tungsten proved to be unsuitable for the 
experiments, for the oxide film becomes detached as soon as the 
current is passed between the electrodes. These chemical changes 
are regarded as distinctly favourable to the author’s view of the 
activity of the oxide-covered electrodes. H. M. D. 

Origin of Thermal Ionisation from Carbon. John N. Pring 
i I'roc. Hoy. Soc., 1913, A, 89, 344—360. Compare A.., 1912, ii, 115). 
—Further experiments have been made to ascertain whether 
c-.ectronic emission can be attributed to incandescent carbon, the 
i "inlitions being modified so as to eliminate more completely the 
urge ionisation effects which were found ill the earlier ivork to 
" 1 ue to chemical action. For this purpose, the purification of 
tue carbon and the exhaustion of the surrounding vessel were 
cained out more perfectly, and the effect of this on the ionisation 
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was examined at a series of definite temperatures. Expeilm^i 
were also made, in wfiich small quantities of highly purified helium* 
argon, nitrogen, hydrogen, carbon monoxide, and carbon diosirJe 
were admitted into the apparatus at known pressures. 

The conclusions drawn from the previous observations (Joe. rfi 
are confirmed by the results obtained in the present work, p j 
found that the more complete removal of absorbed gases from the 
carbon leads to a further large reduction in the ionisation. p ror „ 
the observations made after the admission of the different oases 
it appears that the ionisation increases with the chemical activity 
in the order : helium and argon, nitrogen, hydrogen, carton 
monoxide, and carbon dioxide. It was found possible to trace the 
absorption and evolution of gas by the carbon by means of the 
ionisation currents. 

The experiments show that the thermal ionisation of carbon 
due to chemical reaction between the carbon and the surroundiiw 
gas. If electronic emission occurs at all, the effect must be very 
small in comparison with that which can be attributed to chemical 
action. H. M. 1), 

Photo-electric Emission of Electrons. Robert Pout and 
P. Pringsheim (Physikal. ZfAtsch., 1913, 14, 1112 — 1111. Compare 
A., 1912, ii, 317, 618). — From the data for lithium, sodium, 
potassium, and rubidium, it appears that the wave-length corre 
sponding with the maximum of the selective photo-electric effect 
is approximately inversely proportional to the radius of the atom, 
The resonance frequency is, however, not entirely determined by 
the properties of the atom, for it has been found that the super- 
ficial oxidation of a layer of colloidal potassium is accompanied 
by a shift of the resonance maximum to the extent of 20u ( u. On 
reduction by hydrogen, the original resonance maximum is observed, 
Other electronegative gases exert a similar effect in shifting the 
position of the resonance maximum. 

The normal photo-electric effect is also influenced by factors, 
the nature of which is as yet unknown. From observations on the 
photo-electric emissive power of a calcium amalgam, it has been 
found that the emission of electrons commences at about ,\365«« 
in the caso of a freshly prepared liquid surface. At the end of an 
hour, the limiting wave-length has shifted its position about an 
octave, and is situated in the ultra-red region. H. M. P. 

The Photo-electric Effect of Metallic Compounds. B, A. 
Dima ( Compt . rend., 1913, 157, 590 — 593. Compare this vol., ii, 
465). — The author has confirmed his previous results that the photo- 
electrical effect of similar compounds of the same metal diminishes 
with increase in valency of the metal, by studying the oxides ot 
molybdenum and manganese. It is necessary to use the anhydrous 
oxides, as their hydrates produce a much feebler emission. Froui 
a study of numerous series of oxides he draws the conclubipn • * a 
the phenomenon of photo-electrical fatigue is only exhibited 'er) 
slightly by the highest oxides, but to a greater extent by the owe 
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, v les. Ill the case of molybdenum Lrioxide, an increase of 25% 
a,.! noticed in the emission by prolonging the exposure to ultra- 
vi'fct light for two hours. At the same time reduction appeared 
to iiive taken place at the surfaces exposed to the light. Bromides 
,; va a photo-electrical effect intermediate between those of the 
coi respoucling chlorides and . iodides, and, except in the case of 
cilmiuui salts, the effect is increased with increase in the atomic 
tt’.ight of the halogen. W. G. 

Connexion Between Ionisation by Collision and Electron 
Affinity. J- Franck and G. Hertz (Ber. Dtut. physikal. GW., 1913, 
15, 929—934 ; Physikal. Zeitsch., 1913, 14 , 1115 — 1117), — In order 
to account for the phenomena of electric discharge through the 
inert gases, it is necessary to assume that the collisions between 
i in- molecules and the electrons are elastic in character. For other 
...ises the elastic nature of the collisions will decrease as the electro- 
'ne-raiive character of the gas increases. Observations on the 
reflexion of electrons by gas molecules indicate that all electrons 
with speeds smaller tiian that corresponding with the ionisation 
potential undergo reflexion in the case of helium. Similar experi- 
ments with hydrogen show that only a certain proportion of the 
electrons are reflected, and in the case of oxygen the reflected 
elections are very small in number. These facts indicate that the 
phenomenon of ionisation by collision is intimately connected with 
i lie affinity of the gas molecules for electrons. 

In view of the elastic nature of the collisions in the case of the 
inert gases, the authors draw the conclusion that the influence of an 
electric field on the electrons present in such a gas is not determined 
by the length of the free path, but that the accelerating influence of 
the field is cumulative in its action when the electrons are sub- 
jected to a succession of collisions. Ionisation by collision will take 
place as soon as the potential difference at the" electrodes exceeds 
the ionisation potential. The current potential curves for helium 
and neon have been examined, and the fact that the curves show 
a series of breaks at intervals equal to the ionisation potential is 
puile in accord with the authors' views on the nature of ionisation 
collision in the case of these inert gases. II. M. D. 

Radium and Radium-emanation in the Water and Deposits 
of Lake Balaton, Hungary. D. V. Lenuei ( Zeilsch . Kryst. Min., 
Ihl.i, 53, 65; from Magyar. -balneolog. £rtesito, 1910, 3, Nos. 5 
.nil 6). As determined with the electrometer, the water contains 
iM.idpj 0 0224 millionth of a cubic millimetre of emanation per 
lire, and the mud and sand 0T3 — 0'85 millionth mg. of radium per 
kilogram. L J S 

Quantitative Estimation of Radium by the Emanation 
Method. Erich Ebleb (Zdtsch. angew. Chem., 1913, 26, 658—661). 
-an apparatus is described for estimating the amount of radium 
f !‘ ---- by the emanation method, consisting essentially of the 
aS " u bold the solution, with capillary leadiug-in tube and tap, 
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ground*to a small condenser provideil at the upper eiul with 
tap, which in turn is ground to one end of a bulb closed by t«o 
taps. The solution is boiled in a partial vacuum, and, when the 
emanation is driven out, saturated salt solution is admitted through 
the leading-in tube to drive all the emanation into the bull), which 
is then detached, and the emanation admitted to the ionisation 
chamber of an electroscope. The measurement follows the usual 
method. F. S. 

Determination of Valency of Radium by means of Electric 
Endosmose. Herbert Freundlich aodG. von Elissafofe (I’kysifal 
Zeitsch., 1913, 14, 1052 — 1057. Compare A., 1912, ii, 419). — The 
electric endosmose method allows the valency of a metal to he 
determined in excessively small quantity. With a concentration 
of 50 mieromols., the difference between uni-, bi-, and ter-valent. 
ions can be determined with from O'Ol to 0 001 mg. Curves, in 
which the volume of liquid transported is plotted against conceit, 
tration, show that radium clearly is bivalent, and accords with 
magnesium and barium, when the behaviour of these ions is com- 
pared with that of sodium on the one hand, and chromium, 
aluminium, and zirconium on the other, No disturbing effects were 
observed due to the action of the ray3 on the electric double layer, 
the behaviour of radium being quite analogous to that of barium 
An attempt was made similarly to find the valency of actinium-!, 
hut, although the measurements indicated that it was bivalent, 
later observation showed that an impurity must have been present. 

F. S. 

Attempts to Separate Radium I) from jjend. Fritz Panetii 
and Georg von Hevest (Monatsh., 1913 , 34, 1393 — 1400).— Even 
although uo practical separation of lead from radium-/! were pos- 
sible, a slight enrichment of the radioactive constituent would be 
of great theoretical importance. Numerous attempts have been 
made in this direction with results completely negative. Earlier 
observations which apparently gave positive results may be ascribed 
to the separation of Che later products, radium-7? and -V. Among 
the methods unsuccessfully tried were (1) by precipitation of lead 
chloride solution at 100° with dilute sodium thiosulphate and with 
hydrofluoric acid; (2) with quadrivalent lead compounds, bv pre- 
cipitation of a lead chloride solution, saturated with chlorine, tut i 
ammonium chloride, whereby ammonium plumbichloride is pre- 
cipitated; by passing carbon dioxide through a solution saturate., 
with lead chloride and hydrogen chloride (H 2 PbCl c ), whereby the 
lead chloride is fractionally precipitated ; and by precipitation m 
lead dioxide by addition of hydrogen dioxide or bromine ■' 
to a solution of lead hydroxide in sodium hydroxide, or ot bromine 
water to lead acetate; (3) by adsorption methods, as by precipita m 
of barium sulphate or silicofluoride in lead nitrate so utmn . 
barium chloride in a lead chloride solution by satuia ms ' 
hydrogen chloride; also by separating iron from le!u .°' u ‘ 
solution by the acetate precipitation, by adding potasum 
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(Donate and alcohol to lead chloride solution, and by boiling the 
latter with flowers of sulphur ; (4) by distillation of lead chloride 
: , v .bon dioxide at 1000°; (5) by electrolysis in solution, under 
carving conditions, so that part of the lead separates on the 
cathode and part on the anode as dioxide, and of molten lead 
chloride, pure or mixed with potassium chloride; (6) by dialysis 
,,f lead nitrate through parchment paper or animal membrane and 
diffusion of lead chloride solution. The causes of error (presence 
of radium in the radio-lead, variation in lire 5-rays of radium-/;' 
used in the measurements, due to absorption ill the material and 
secondary radiation) are briefly pointed out. F. S. 

The Electrochemical Identity (Vertretbarkeit) of Radio- 
elements. Fritz Paneth and Geokg von IIeyesy ( Monalsh ., 1913, 
34, Id 93 — 1603). — The question was examined whether the 
chemical identity of groups of radio-elements with other elements 
and among themselves would extend to the electro-chemical 
behaviour and explain the open questions, such as the frequent 
activisation of the anode and sharp separation of the 5-products 
by an extraordinarily ’'noble” potential. The electro-chemical 
behaviour of radium-5 and thorium-C with respect to bismuth, of 
thorium-5 with respect to lead and of radium-4 , -5, and -C with 
reference to bismuth, lead, and polonium respectively, supports this 
extension. The amount of thorium-0 deposited on a platinum 
plate, kept + 0’6F with reference to a A’-calomel electrode, in 
.V 100-nitric acid solution, is greatly reduced by the presence of a 
few mg. of bismuth. Decomposition voltages for the radio-elements 
cannot he determined as a function of the current flowing, for 
the quantity of the radio-ion is insufficient to carry the whole of the 
current. They were determined by plotting the amount of radio- 
element deposited during one hour as function of the cathode 
potential, and in this method a sudden increase in the amount 
deposited, instead of a sudden increase of current strength, indi- 
cates the decomposition voltage. By this means the progress of 
deposition at potentials higher than the decomposition voltage 
may be determined. For thorium-17, in presence of bismuth, the 
sudden increase occurs at -0 08K, an immersed bismuth plate 
showing the potential -0’082F. For thorium-5, in presence of 
load, deposition occurs with perceptible amounts of lead at — 0*44 F, 
but in absence of lead already at — 0‘33F. The anodic deposition 
of thorium-5 in absence of lead showed a sudden deposition 
between TO and T1F, which is very near to that of lead dioxide. 
The tliori urn-5 is deposited no longer as metal, but as dioxide. 

For the radio-elements, electrode potential is of the first 
importance, the passage of the current, and hence the difference 
ictween anode and cathode, is quite a secondary consideration, 
ttdh three platinum electrodes in a solution of thorium-5 + -C, an 
anode, a cathode, and a third currentless electrode, and a feeble 
current strength arranged to give an anode potential the same as 

lat between the third electrode and the solution, there is no 
' i erence in the amounts of radioactive matter deposited on the 

VOL. civ. ii, 68 
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anode and the third electrode. By gradually increasing the current 
strength, the potential of the cathode to the solution may ; , 
changed from positive to negative, with reference to the calomt' 
electrode, and so a continuous series of potential differences m av 
be obtained. In the anodic metallic deposition of the radio- 
elements, the anode behaves as a strongly positively polarised 
cathode, and this explains the anodic deposition of polonium 
When the separation of a radio-element from another in a 
state of purity is desired, the addition of an appreciable quantity 
of an element "identical" with the other element is recommended 
for example, in separation of pure ttiorium-C from thorium./; - . 
lead should be added, the action being analogous to the prevention 
of adsorption of uranium-X, for example, by presence of thorium 

F, S. 

Beheviour of Radio-elements in Precipitation Reactions, 

Kasimir Fajans and Paul Beer ( Ber ., 1913, 46 , 3486— 3-lS'T). A 

detailed discussion is given of the evidence that a radio-element in 
infinitesimal amount is precipitated with a filterable quantity w - 
the precipitate of a common element whenever under the condition, 
the radio-element itself would be precipitated were it present in 
preeipitable amount. The determination of the chemical nature 
of a radio-element., not identical in properties with any of th, 
common elements, depends on this behaviour, which, altiioush 
generally considered obvious, is shown to be difficult to account 
for. Abnormal adsorption phenomena appear to influence the pre- 
cipitation less than might be expected. 

Although radium-A is precipitated with mercury as sulphide ami 
chromate, it is distinguished from mercury by being precipitated 
with bismuth in strongly acid solution as phosphate. Kadium-.l 
is distinguished from tellurium by the fact that when precipitated 
with copper and tellurium sulphide, it is not dissolved from the 
precipitate by ammonium sulphide, but remains undissolved with 
the copper sulphide. This difference is analogous to that between 
antimony and bismuth. Were it possible to obtain radium- .4 (or 
polonium, with which it is identical) in weighable amounts, it 
would, unlike tellurium, give a sparingly soluble chromate and 
phosphate. 

The precipitation of radio-elements with other precipitates shows 
that the solubility product need not be attained before precipitation 
takes place. The influence of adsorption and the possibility that 
the radio-elements are present as colloidal solutions (Panetli) require 
further investigation. F. 8. 

Measurement of Radioactive Substances in the Guard- 
ring Plate Condensor. L. Flamm (Physical. Zsitsck, 191 a 
14 , 1122— 1125).— The mathematical expressions connecting the 
ionisation with the distance apart of the two plates of a guard-ring 
plate condensor are developed with special reference to the 
where the space is uniformly filled with emanation, wit-i a m 
to the ultimate construction of a standard form of measiui . 
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• . Mamins, which will enable absolute measurements of quantities 
,{ emanation to be undertaken without the uncertainty attaching 
jl ie employment of standard solutions of radium. Tables are 
supplied for some of the quantities entering into the mathematical 
expressions. Experiments, with one plate uniformly covered with 
i 'iver of polonium, on the variation of the ionisation current with 
between the plates, are shown to agree with the calculated 
; i-v^niion currents when corrected for a certain small loss of 
joiii-.uion due to the absorption of the a-rays in the layer of 
nium itself. Possibly there is a small effect due to condensed 
!;I m:S «>i ' moisture. F. S. 

The Extraction of Polonium. Fritz Paneth and Georg von 
Hkvesy (Jlfonatsh., 1913, 34, 1805 — 1608). — Radio-lead from 

pitchblende serves as a raw material for the extraction of polonium, 
the hot saturated solution of the lead nitrate is left to crystallise, 
the mother liquor is separated by centrifuging, and after being 
sliuhtlv diluted is electrolysed with platinum electrodes and a feeble 
current, a few mg. of bismuth being added to diminish the 
reparation of radium-#. The cathode potential must not exceed 
Oi-T, which corresponds, in tlio solution described, with 0*16 
iniiliampere per cm. 2 , but if freedom from radium # is desired, a 
p.tUnlial of — O’SF or 0*4 ma. per cm. 2 may be used. Stirring is 
H.ivanlageous both in electrolysis and also in deposition on copper, 
which is an equally good method. If polonium free from lead and 
r;iilium-/>, but not from radium-#, is required, so much concentrated 
nirric acid is added that lead is no longer cathodically deposited. 
Under these conditions most of the polonium can still be separated 
.it the cathode. By volatilisation at 1000°, all but 0‘1% of the 
polonium may be removed from the electrodes, which is difficult to 
<lo by boiling with acids. The polonium vapour condenses prefer- 
ably on palladium and platinum, in special degree on the former, 
rather than on gold, copper, nickel, or the walls of a quartz tube. 

F. S. 

The Solutions of Radioactive Products. Tadrusz Godlewski 
(U Ha-Hum, 1913, 10, 250 — 264). — A platicum plate, ceased with 
the active deposit of actinium (by immersion, negatively charged, 
iu the emanation) was made the anode in purified water, a similar 
platinum plate being the cathode. A notable proportion of the 
active deposit was found to have been transported to the cathode. 
Detailed examination showed that this occurs only when the active 
plate serving as anode had previously played the part of cathode 
during electrolysis. When well saturated with hydrogen in this 
wav, and when considerable voltages were employed, two-thirds of 
the active deposit could be transported to the cathode in purified 
water. 

hen purified water, saturated ariS left some hours with radium 
emanation, is electrolysed for ninety seconds between platinum 
e.erirodes with 220 volts, radium-,.4 is deposited on the anode with 
a >out one-third of the equilibrium amount of radium-C', whilst 

68—2 
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on the cathode radium-71, with about one-third to one-quurh-i 
the equilibrium amount of radium-6', is found. The ratio 
radium-6 1 on the cathode to that on the anode is usually between 
one and two. When electrolysis immediately follows saturation 
with emanation, so that only radium-.4 is present, the latter is !t ;j| 
deposited on the anode. In all these experiments in purified water 
only a fraction of the products present in the liquid is deposited 
even after electrolysis has proceeded many hours. The voltane 
affects the amount deposited, but not the ratio of the anode 
cathode activity. 

The theory is advanced and supported by numerous experiment, 
that the radioactive matter is present in the colloidal slate, and 
that liydrosols, not ions, are being dealt with, the transport of the 
products being due to electrophoresis, rather than electrolysis, h 
was shown that the addition of positive ions, such as hydrimi, 
cause a strong diminution of the anode activity and an enhance- 
ment of the cathode activity, whereas negative ions, such fii 
hydroxyl, act oppositely, increasing the anode activity ami 
decreasing the cathode' activity. Multivalent ions, siicli a< 
aluminium and citric acid ion, act much more powerfully than the 
univalent ions. The ratio of cathode to anode activity can so he 
varied in the proportion of 40,000 to 1 in the direction predicted 
from the theory of colloids, and in a manner impossible to aim, him 
for if the radioactive products existed as ions. Radium .1 exist- 
as a negative, radium-# as a positive hydrosol, whilst radium-'' 
exists as both. The effect of a positive ion is to stabilise the positive 
hydrosol and to neutralise and ultimately reverse the sign of the 
negative hydrosol. For negative ions the reverse is the case. Tic 
results obtained show that the solutions of radioactive pi-wlmis 
are of the nature of colloidal solutions. F. S. 


Radioactivity of Tyrol Mineral Spring. V. Max Bambekcek 
and Karl KrOsk (Monatsh., 1913, 34 , 1449—1467. Compare this 
vol ii, 278).— Further results are given for numerous Tyrolese 
springs embodied in tables as before. The amount of emanation m 
the water is given in Mache units, the greatest being for the 
springs of Villnosstal, where the rock is described as graphite 
quartzite, and the number of Mache units is from 66 to 90. F. ' 


Dielectric Constants of Vapours. G. Pohrt (Ann, flrt 
1913. [iv], 42 , 569— 584).— A Wheatstone bridge method toi 
measurement of the dielectric constants of gases and vapours i> 
described, in which the null point is determined m two 
ments in which two different values are given to the p®' " 

the gas or vapour in one of the condensers. It 19 - 1 

the mean error of the measurements is only O h to u - 
magnitude (e-1), where € is the dielectric constant. 

The results obtained for a large number of organic - b( . 

are recorded, and, where possible, compared with those ^ ^ • 
previous observers. 
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Xhe Effect of Light on the Electrical Charge of Suspended 
Particles. Stewart W. Young and L. W. Pingree (J. Physical Chem., 
jyl ;>_ 17, 657 — 674). — The rate of migration of a number of 
.nrpfiiiions, under the influence of a potential fall, has been 
i.Wrvcd by the authors. The suspensions examined have been 
of substances charged either negatively or positively, and 
MH’iU'le arsenic sulphide sols, ferric hydroxide sols, gum mastic, 
jv-:n. chlorophyll, and bacterial preparations of Sarcina /lava, 
< and Bacillus prodigiosus. In all cases the rate of 

"iivralion is influenced by light; in the case of arsenic sulphide, 
ferric h yrlroxide, and the bacteria, the velocity of migration is 
reduced ’by illumination, whilst in the other cases mentioned it is 
increased. The amount of change in some cases reaches 100%. 
The authors offer two hypotheses to explain the action in the case 
,if die inanimate suspensions: (1) The influence of light is to affect 
die degree of dispersity of the suspended matter, increasing it in 
the case of an acceleration, decreasing it in the case of a 
retardation; (2) the influence of light, is to increase the static 
charge on the particles in the case of acceleration, and to reduce 
it in the case of retardation. The latter hypothesis alone applies 
tn the bacterial suspensions. J. F. g. 


Influence of the Gas and the Electrode Material on Short 
Spark Discharges Between Metals. E, Taege ( Physikal . Ztilsch., 
1013, 14, 1011 — 1042). — The observations described were made 
with a coupled discharged circuit, in which a spark gap was placed 
in parallel with a suitable capacity. Tbe distribution of the energy 
"i discharge between the spark gap and capacity circuits was 
measured, the fraction of the total energy passing through the 
capacity circuit being regarded as a measure of the “extinction 
filed, ” of the spark gap. 

From experiments with the spark gap in an atmosphere of air, 
oxygen, nitrogen, methane, coal-gas, hydrogen, ammonia, and 
chlorine, it appears that the extinction effect of the. spark discharge 
increases with the thermal conductivity of the gas and with the 
mobility of the gaseous iona In presence of the vapours of 
benzene, carbon tetrachloride, ethyl alcohol, and water, the extinc- 
tion effect, shows a marked increase. 

For different electrode materials, the extinction effect increases 
in the order: magnesium (aluminium, nickel, zinc) (silver, 
piatinum, copper, brass). The metals enclosed in brackets have 
npjiiuxiniately the same influence on the extinction effect. It seems 
probable _ that the differences in question are determined by dif- 
i-rences in the electron emissive powers of the metals. 

- » evidence has been obtained in support of the view that the 
ls lnc 1011 c^ct is dependent on chemical action between the metal 
pour and the surrounding gas. H. M. D. 


P™„ flU !- nCe „ of Varioua Metals on the Thermo-electric 
JW ,„ of Iron-Carbon Alloys. EuofeNE L. Dupuy and A. 
n rend ■’ 1913 ’ 157 ’ 776-779- Compare this vol„ 

• A of the modifications produced in the thermo- 
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electric properties of iron-carbon alloys by the addition of varyi utr 
amounts of metals commonly employed for preparing special steel? 
namely, manganese, silicon, aluminium, chromium, tungsten, am| 
molybdenum. Some sixty alloys were examined, divided into t Wo 
groups, one containing O' 1 5% carbon, and the other 0 8% carbon 
examinations being made in each case of annealed and tempered 
alloys. The curves obtained by plotting the thermoelectric powers 
against the amount of metal added show that the metals expert, 
mented with divide themselves into two groups : (1) Manganese, 
silicon, and aluminium give a continuous curve, indicating that, 
these metals, within the limits studied, form solid solutions: 
(2) chromium, tungsten, and molybdenum give curves which 
indicate formation of solid solutions, the saturation points of which 
are given by changes in the directions of the curves, and the 
formation of carbides. W. G. 


A New Hydrogen Electrode and its Applicability. ]r KS5I 
Wilke {Zoitsch. Elektrockeni., 1913, 19, 857 858). The electrode 
described consists of a thin palladium capillary tube sealed at it- 
lower end, and into which hydrogen at constant pressure is pumped. 
Using this electrode, the potential due to hydrogen ions is set up 
at once, and constant and reproducible results are obtained, It 
is shown that after some time the electrode ceases to work rapidly, 
but that it may be brought to its former sensitiveness by heating 
it in oxygen. It is also shown that when the electrode is in its 
most sensitive condition the potential values are not dependent on 
the nature of the surrounding gas. <T. F. S. 

Distribution of Solvent Between Solutes. I. Electrical 
Conductivity and Refractive Index of Mixtures of Aqueous 
Solutions of Salts of the Alkali Metals. Antony G. Oobosoievwi 
and S. V. Dvokshantscuik (J. AW. Phys. Chan. Son., 1913, 45, 
1174— 1209).— Determinations of the electrical conductivities at 
18° of mixtures of aqueous solutions of (1) chlorides, (2) nitrates, 
(3) carbonates, and (4) sulphates of potassium and sodium, give 
results which are in agreement with the assumption that solutions 
of these salts of equivalent concentration are isohydric. harm- 
water’s formula for the conductivity of mixtures o electrolytes 
(A 1899, ii, 274, 396) may be deduced, as a particular case nt a 
general formula, from the law of isohydry, and is applicable 
those mixtures which are in agreement with his dilution fonuu . 
The latter is valid for the chlorides and nitrates of the “ 
metals, but does not hold exactly with the sulphates or carbonate 
of these metals. The results obtained by the authors fo - ^ 

and potassium carbonates and sulphates within ■ 
dilution, v = 10—100, are found to agree closely with the emp 
formula, A — .1 - «/ >Jv, where .4 and a h^ the respec 1 ™^^ ” 
179'45 and 11415 for potassium carbonate, 165 M a - , 

sodium carbonate, 111265 and 178'37 for potassium sulphate, 
9810 and 15190 for sodium sulphate. . ,, , wc t 

In general it is not possible to establish experiment.-") 
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conditions of lsohydry, the corresponding dilutions being expressible 
only « lying between limiting values. Consideration of the possible 
conditions of isohydry renders it highly probable that, in solutions 
of salts of the a kali metals, perfectly stable systems are formed 
in which each molecule of salt is surrounded by a constant quantity 
of water. J 

The refractive index of a dilute solution of a potassium salt is 
identical with that of a solution of equivalent concentration of the 
sodium salt having the same anion. T H P 

A Scheme for the Dissociation of Ternary Electrolytes 
(,'ihi. Pbdckeb, K. Gifford, L. Gomez, J. Guzman, and D Kasansky 
!***<*■ Eleklrochem., 1913, 19, 797— 808).— Solutions of barium 
chloride, barium bromide, and zinc chloride have been examined 
with respect to their ionisations. Measurements of the equivalent 
conductivity, molecular depression of the freezing point ed/ F 
and transport numbers of the ions have been made If the salts 
are represented by A A, it is shown that the solutions contain 
the ions A , AS , AD\, S', and undissociated AS,, and if C , 0, 
'■'» ^ respectively represent the concentoations of these 

substances, and G is the total concentration of the salt, the following 
concentrations were obtained : for OTiV, ZnCU.C', =0-072 G ~n -OOi 
'V- W018, £.=0130, and ff,«= 0-006; for OlnBaCI a=0’07o’ 
' f 0mC r 0-0V>, <7,=OT40, and C' 5 =0'000. It ‘is shown in 
s i cases that at concentrations above 0-02n the transport number 
r»i the anion increases, which points to the presence of ions of the 
type ltfh,; below this concentration the value of the anion transport 
number passes through a minimum, which points to the presence of 
uie long a is , jpg 

Electrical Conductivity of Mixtures of Two Electrolytes 
A. 1 omscBEvsia (J. Russ. Phys. Cheat. Soc., 1913, 45, 1439—1450)' 

, J h t,i a f th ° r .R a9 ap P he J d T arious solutions, each containing two 
1108 ; y ww he p m f eth ° d - d6V1Sed hj Miolati and Kzzighel/ (A., 
nrme ’ f 5 f dete ™ , ? 1Q S th0 composition of complex compounds 
rmed on mixing solutions of two substances 1 

tric'! co™!hn U GvwI magneSiUm aud P^ium chlorides, the dec 
conductivities were measured at 18° for four series of 

fir Zh series' whirsfth 0 ' 1 ° f cMoride bein g constant 

salt per 1 gram mot 'of ^ na “ ber (?) of gram-mols. of potassium 
, ’ Z r J a ^' m F l of magnesium salt varied from 0’5 to 10. The 

’ J showing the relation of the specific conductivity to x 

chlorides of ^ )» of magnesium and potassium 

.lesiulTand and hydrochloric acid “ of mag- 

stilphates, of 1 ctdm“um 3 V ° f alu “" and potassml 
chloride and calcium brnmM ,P° ta5SUln1 T lodld ^ and of cobalt 
ii, 147 ; 211 “ calcium bromide (compare Jones and Uhler, A., 1907, 

T| 1«, results, which indicate the inapplicability of Miolati and 
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Pizzighelli’s method, are not in accord with those obtained tv 
Costachescu and Apostoi (A., 1912, ii, 528). These author- 
employed in their experiments cells unsuitable for the measureme * 
of the conductivities of concentrated solutions, and in some ( a sts 
for instance, with mixtures of magnesium and sodium sulpjlr ates 
constructed curves showing breaks from points which really lie 0 ,’ 
continuous curves. 

On the basis of the law of mass action, the author demonstrate; 
that, in general, no break occurs in the magnitude of any property 
of a mixture of two compounds in solution. The sole exceptioii 
to this rule is found in the case when the equilibrium constant of 
the reaction between the two compounds is so large that it u lav 
be regarded as infinitely great, and the reaction hence proceeds 
virtually to completion. Thus, a break in the conductivity curve 
would be observed when an acid is neutralised by a base, ami, in 
all probability, when ferrous and potassium cyanides react 

T. IT. P. 

Electrical Conductivity and Diagrams of State of Systems 
formed by Benzoic Acid with Aniline or Toluidines. A. Baskov 
( J . Russ Phys. Chem. Soe., 1913, 45, 1604 — 1634. Compare 
Konovalov, A., 1894, ii, 5; Patten, A., 1903, ii, 57). — Investigation 
of the melting-point curves of the three systems formed by benzoic 
acid with aniline and o- and p-toluidines shows the existence in 
each case of a compound formed of one molecule of the acid with 
one of the amine. The absence from the melting-point curves of 
maxima corresponding with these compounds, together with the 
existence of definite transformation temperatures, indicate that, in 
the fused condition, each of the three compounds is partly dis- 
sociated into its components. 

The electrical conductivities of the three systems were investi- 
gated at 75°, 100°, and 125°. With those containing aniline or 
o-toluidine, the maximal conductivity corresponds closely with the 
composition of the definite compound. Tn the case of the system, 
benzoic acid-yr-toluidine, the maximum value of the conductivity is 
displaced to a marked extent in the direction of excess of benzoic 
acid; the conclusion is drawn that the compound formed from 
benzoic acid and p-toluidine tends to unite with excess of the acid 
to give a complex of good conducting properties. In all three 
systems the temperature-coefficient of conductivity is negative, the 
specific resistance increasing with rise of temperature; further, the 
maximal values of this coefficient and of the conductivity are in 
correspondence. The negative character of the coefficient affords 
an explanation of the partial dissociation of the definite compound 
or complex, which conducts well, into its constituents, which show 
diminished conductivity, such dissociation gradually extending as 
the temperature is raised. T. H- P- 

High Tension Electrolysis. A Method of Measuring 
High Voltage Currents. William W. Strong (Amsr. Chan. 
1913, 50, 213 — 218). — Very little quantitative work has be?" 
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recorded on the phenomena of electrolysis when high voltages are 
emploved, tliis being largely due to the lack of sources of currents 
: j.jcr'h and constant potential. 

Apparatus is now described which consists of a transformer, and 
;1 craduated vessel containing platinum electrodes and an electro- 
de, the latter being connected in series with the transformer and 
corona wire. By suitable means the corona current can be made 
either positive or negative, 

The gases are not evolved at the electrodes in the volume-ratio 
i'll. :0.>, but it was found that in some cases all the gas moved 
in i be same direction as the electric current. The total quantity 
gas evolved was in accordance with Faraday's laws. E. G. 


Electrochemical Resonance. Vladimir A. Plotnikov (J. Russ. 
I'hys. Ch&vn. doc., 1913, 45, 1529 — 1535). — The results of the 
nit bur’s previous investigations have led him to the conclusion that 
electrolytic conductivity is conditioned, not by any separate property 
cl tiic solvent, but by a peculiar electrochemical correspondence 
between the solute and solvent, such correspondence being possibly 
determined by the relation of the dielectric constant of the solute 
to that of the solvent-. 

It is quite probable that in liquids the molecules or groups of 
atoms exhibit at a given temperature vibrations with a definite 
periodicity, an appreciable amount of energy being possessed by 
"illy some of these vibrations characterised by the internal con- 
stitution of the molecules under the given conditions. The 
existence of such vibrations is supported by the results of spectro- 
scopic investigations (compare Coblentz, Jahrb. Radian kf. Elektron 
1907, 4, 62). As regards the character of such ionic vibrations! 
Drude (Ann. Phyxik, 1904, [iv], 14 , 677) showed that they should 
correspond with the infra-red part of tile spectrum, and the most 
recent investigations on infra-red absorption spectra render it 
evident that many substances, transparent to ordinarv light, exhibit 
characteristic absorption bands in the region of long” waves. 

If tlie period of one of the vibrations characterising the molecule 
1 , solvent coincides with the period of vibration of the ion, 
flic phenomenon of resonance appears. Under the influence of the 
ul, rations of the neighbouring molecules of the solvent the ions 
inquire sufficient kinetic energy to overcome the forces maintaining 
me inns in one and the same molecule 

imis "wSlSr are extended to the discussion of complex 
ftlt " % difference between the dissociation caused by the 
fercncein tl s J m P le . ,ons of complex ions corresponds a dif- 
L f", behavI °l ,r of to* molecular conductivity on dilution, 
dilution ,V ner case ,to e conductivity increases continuously with 
cln ex i™, u e “ g but in tJl e latter case, the 

du.ctiv tv b L k do1 ? ™ dllufcl0n > 50 toat the molecular con- 
The LgT eS ui nd “ ‘ "abnormal” curve is obtained. 

'lie numbers condl1 j IOU for resonance is coincidence of 

resonance mnv l? ratl wn ° f ‘ l,e SoW and th e ion, but a feebler 
. y arise with other relations between the numbers of 
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vibrations, so that a given solution may exhibit simultaneously t t0 
different types of conductivity. 

tf he results of Rubens and Hollnagel (A., 1910, ii, 172) and of 
Nernst and Lindemann (this vol., ii, 103) are quoted in support o ; 
the conclusions drawn from the hypothesis of electrochemical 
correspondence. ’ T. H. p 

Effect of Light on Decomposition Voltage. Alan I-eigiitos 
(J. Physical Ckem., 1913, 17, 695 — 702). — A rubber-coated q u , rl; 
mercury lamp was immersed midway between the electrodes in a . 
electrolysis cell containing copper sulphate solution. The electrode, 
were either of carbon or platinum. The decomposition voltage n, 
measured directly when either one or both electrodes were 
illuminated or when both were not illuminated. It is shown 
that the decomposition voltage is not affected when the anode 
alone is illuminated in the case of platinum electrodes 
hut it is increased when the cathode is illuminated. It j, 
possible to so regulate the voltage that copper can he deposited 
on the shaded portion of the cathode, but not on the illuminated 
portion. Graphite is shown to absorb a cuprous salt from the 
electrolyte, which acts as an anodic depolariser. This reaction is 
accelerated by light. Using a graphite anode and a platinum 
cathode, the decomposition voltage can be reduced to 0'4 volt bv 
illuminating the anode. J. F. S ' 

Magneto-chemical Investigations. Measurement of the 
Absolute Susceptibility of Water. W. J. de Haas and Pm 
Dbapiee (Ann. Physik, 1913, [iv], 42 , 673 — 684). — The authors lure 
measured the magnetic susceptibility of water by a hydrostatic 
null-method, which is described in detail. The value obtained is 
— 0'747 x 10-® in air at '21°, whilst in hydrogen at the same 
temperature -0 721 x 10 -6 represents the mean result. These 
values are in good agreement with recent measurements of the 
specific susceptibility made by other observers. H. M. P, 

Measurements in the Electro-magnetic Spectrum of Water 
with Feebly Damped Vibrations of 65 to 20 cm. Wave-length 
H. Rukop (Ann. Physik , 1913, [iv], 42 , 489 — 532). — A form of 
apparatus is described, by means of which it is possible, to obtain 
electromagnetic waves of short wave-length covering a. range of 
two octaves. The vibrations are approximately monocliromaii? 
and damped to a very small extent. By the aid of this apparatus 
it has been found possible to determine the electric, index of 
refraction of water with an accuracy of about 015%. 

The water spectrum shows a number of anomalous dispersion 
bands in the region submitted to examination, but the complicated 
dispersion phenomena described by Colley (Physikal. Zeilsch., 1“ 

1 0. 329, 4711 are not confirmed by the author's observations. 

’ 1 H. M. D. 

The Magneto-optical Kerr Effect in Ferro-magnetic Com- 
pounds. IV. Pierre Martin (Proc. K. AkoA. Welensch. Am/srm, 
1913, 16, 318—331. Compare A., 1912, ii, 1039).— The heir *c 
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ti . . |, een investigated in a further series of ferro-magnetic sub- 
stances with special reference to the form of the dispersion curve. 
The substances submitted to examination were manganese arsenide 
iMn-Vsb manganese antimonide (MnSb), iron carbide, ferrosilicon 
(WiiUinug 30 atoms % silicon), ferrocobalt (Fe 2 Co), ferronickel 
F, Nil, and various compounds belonging to the metaferrite series, 
including calcium ferrite, titanium ferrite, ferroferrite (magnetite), 
ierrifernte (martite and haematite), cobaltoferrite, cupri-ferrite, 
.[ j,j nc ferrite. . In nearly all cases the dispersion curves show a 
, ix ii,iiti,i and minimum within or near the limits of the visible 
,i,(vinim. 

1 In the case of manganese arsenide and antimonide, iron carbide 
oil ferrosilicon, data were obtained which show the influence of 
temperature on the Kerr effect. H. M. D. 

Decomposition of Complicated Chemical Compounds in a 
Variable Magnetic Field. George W. Heimrod ( Zeitsch . Eleklrochem., 
1913, 19, 812 — 816. Compare Rosenthal, A., 1908, ii, 152; 
iVielskij, this vol., ii, 752). — The author has repeated the work of 
Rosenthal of placing a 2'5% solution of sucrose in a variable 
magnetic field, and, in confirmation of the work of Cegielskij, finds 
that inversion does not occur. The experiments were conducted 
over a range of from 200 — 900 oscillations per second, and at 
temperatures up to 90°. Further experiments were carried out on 
the same solutions to which sodium chloride and hydrochloric acid 
respectively had been added, aud in all cases the amount of inversion 
was identical, whether or no the solution was placed in the magnetic 
lield. It is shown theoretically that there is no reason why such 
n actions should occur in a magnetic field, and that probably the 
results of Rosenthal rest upon an error. J. F. S. 

An Arrangement for Heating Gases or Vapours to Very 
High Temperatures. Karl Fredenhagen (Physikal. Zeitsch. 
1913, 14, 1047). — The apparatus consists essentially of a glass 
flask, at the centre of which is supported a small tantalum tube 
5 cm. in length, 0'5 cm. in internal diameter and 01 mm. in 
thickness of wall. The thick copper wires which support the tube 
at the two ends serve as leads for the current which is employed in 
boating the tantalum tube. The temperature of this can he readily 
oil 'd to about 2200°, the current required for this purpose being 
about 70 amperes. 

By means of a side-tube in the neck of the flask, the apparatus 
mi be exhausted, and the flask itself can be readily heated to a 
moderate temperature in order to vaporise substances which it is 
desired to subject to the influence of the very high temperature 
ui the tantalum tube. The arrangement has been employed in the 
investigation of the emission of sodium vapour. H. M. D. 

A Method for Electrolytic HeatiDg and Regulation of 
Thermostats. Ira H. Derby and John W. Marden (/. Amer. Chem., 
1913, 35, 1767 — 1769). — Two graphite electrodes, 10 x 10 cm. in 
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area, or in some cases 10 and 20 cm., and 35 — 13'0 cm. apart 
immersed in the thermostat and connected with a 110-volt sour, 
either alternating or direct, and in series with a relay interruni 
connected with the regulator. In a bath of 17 — 310 litres capacity 
the temperature can be kept constant within 0'005 — o-ft*-- 
temperatures varying from 30 — 70°. 

Copper electrodes also give satisfactory results, but the c „. 
slowly dissolves. T. s. p 

Isothermals of Diatomic Substances and their Binary 
Mixtures. XIII. Liquid Densities of Hydrogen between th 
Boiling Point and the Triple Point ; Contraction of Hydrogen 
on Freezing. H. Kamerlingh Onnes and C. A. Cromjieux ( m 
K. A had. Wetemch. Amsterdam , 1913, 16, 245 — 247). — The (By.,., 
of liquid hydrogen increases from 0-07086 at the boiliim 
(-25277°) to 0-07631 at -258'27°. The relationship between tC 
density and temperature is given by the quadratic fonuul 
p = a + bT + cT i , in which a= +0’084104, b = - 0'0002‘>3(i m,! 
e = -0 00002183. 

Contraction occurs on freezing, and at -262-0° tile density of 
solid hydrogen was found to be 0 08077. According to the above 
formula, the density of liquid hydrogen at the triple point 
(-259"2°) is 0'07709, and on the assumption that the density 01 
solid hydrogen at this temperature does not differ appreciably front 
that at -262°, the contraction on freezing is found to be about 
4'8% of the liquid volume. H. II. ]), 

Molecular Flow and Temperature Change. A Contribution 
to the Kinetic Theory of Dilute Gases. H. Bolza, M. Boiix, and 
Th. von Karman (C/iem. Zentr., 1913, ii, 1358 ; from Nahr. K. (,'es. 11'iit. 
Gottingen, 1913, 221—235). — According to Knudsen, the behaviour of 
a gas when the dimensions of the space in which it is confined 
are of the order of the mean free patli of the molecules is quite 
different from that shown by the gas in ordinary circumstances. 
It is shown that Knudsen’s formula: for molecular flow ami 
molecular heat conduction can be readily deduced from Lomitzs 
equations for the movement of electrons on the assumption I hat (lie 
conditions obtaining in tiie case of the gas molecules are analogous. 
The temperature change which has been found to accompany the 
molecular flow through porous media can also be accounted for 
in terms of the general theory, if it is assumed that the gas is 
adsorbed to some extent by the walls. The observed temperature 
changes are in approximate agreement with theory in file case of 
air and carbon dioxide, but considerable divergence is shown by 
hydrogen. H. II. II 

Specific Heat. Max Trautz (Physikal. Zeitsch., 1913, H. 
1176—1178; Ber. Dent, phytikal. Gee., 1913, 15, 969— 973)— A 
theoretical paper, in which the author discusses the possibility or 
explaining the thermal properties of gases on tire assumption or 
a dynamic equilibrium between two isomeric forms, which are 
mutually transformable at very high velocities. H. M. ■ 1 
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Experimental Determination of the Specific Heats of 
Diatomic Gases and Certain Theoretical Conclusions. Wilhelm 
j ii- ;i (Raw. Pkysik, 1913, [iuj, 42. 761 — 778). — Tne specific heats 
■ hydrogen and air have been measured at constant pressure by 
ihe mixture method, the apparatus employed being similar to that 
used bv Wiedemann. The specific heat of hydrogen appears to 
he independent of the temperature between 20° and 100°, the mean 
oiilained for the molecular heat being 3'4219 + 0 0013. For 
r i in> specific heat was found to be 0'23764 + 000035. 

’ Ki-.mi t lie equation .17 . r r =.I/ . c p — 1'98G the author calculates 
In,. ,, .critic heat ratios to be h 404 and 1-4047 for hydrogen and 
nr respectively. From experiments made by previous observers on 
„v,vi:eii and nitrogen with the same apparatus, the calculated ratios 
me 13998 and 1*412 respectively. These ratios are shown to be in 
rwl agreement with the results obtained in the direct determination 
, i the specific heat ratio. 

The specific heat data are further applied in the calculation of 
i lie mechanical equivalent, the deviations of the various gases from 
i he ideal slate being taken into consideration. The values obtained 
im- the equivalent in ergs are 4'202 x IQ 7 from hydrogen, 4 209 x 10 7 
l'riim air, -1‘188 x 10 7 from oxygen, and 4 ' 1 8 6 x 10 7 from nitrogen. 

H. M. D. 

Relation Between the Two Specific Heats of Certain Solid 
Substances. Emil Koitl (Chem. Zmtr., 1913, ii, 742; from 
.1 hmtsk Math. Phi/siJc, 1913, 14, 197 — 208). — On the assumption 
that the van der Waais' equation is applicable to the solid state, 
and that the variation of the energy of a substance with the tem- 
perature is independent of the stale of aggregation, it is shown 
that the difference between the two specific heats can be expressed 
lyv iv = 3aW/(r7, -(!„), in which a is the atomic weight, a the 
coefficient- of expansion, r the latent heat of liquefaction, d the 
density, il, and d„ the densities of the solid and liquid substance at 
the melting point. 

lor a large number of metals and also for sulphur and phos- 
phates tliis equation affords values for the difference in the atomic 
heats which lie between 3 and 4 calories. Since c p is approximately 
n lot the metals, if follows that c v — 3, which is the value obtained 
toi the molecular heat of a monatomic gas. In the case of sulphur 
and phosphorus, the equation yields r>-c,. = r9. and this corre- 
sponds also with c,=3. 

1 he autlior considers that the relationships thus brought to light 
indicate that the solid and liuuid states can be represented by the 
same equation of condition. H. M. D. 

Anomalies of the Specific Heat of Certain Alloys Oskar 
Licuteb {Ann. I'hysik, 1913, [iv], 42, 779—795. Compare this vol , 
hi-— According to the theory put forward by Bicharz to 
f xpmin the properties of elements in the solid state, ail element 
mu f ia V e the greatest specific heat in that modification in which 
1 ensity is smallest-. In order to ascertain whether this relation- 
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ship is applicable to metallic alloys, the author has examined the 
data previously obtained ( loc . cit.) for the specific heats of a se r ; es 
of alloys of bismuth and tin and of bismuth and lead. 

In the case of the bismuth-tin alloys, the observed densities ate 
smaller than those calculated according to the mixture rule, whilst 
the observed specific heats are greater than the calculated values. 
This is supposed to be in agreement with the requirements of the 
above-mentioned theory. 

On the other hand, the required relationship is not satisfied at 
all by the experimental data for the bismuth-lead alloys, and tlu, 
anomalies exhibited in this case are attributed to the lormatiim 
of a chemical compound. From the position of the maximum 
deviation of the values of the density and specific heat from 
those calculated from the mixture rule, it would appear that, this 
compound corresponds with the formula BiPb. 

Further observations are described which show that the specific 
heat of bismuth-lead alloys is to some extent dependent, on the 
previous thermal treatment, and on the rate at which solidification 
occurs when the alloy is cast. These variations are discussed from 
the point of view of Richarz’s theory. H. M. D, 

Compressibility and Differences of Specific Heats of Liquids, 
Tuadee Peczalski (Compt. rend., 191 3, 157 , 770 — 773).— A 

mathematical discussion of the relationship between the specifc 
heats of a liquid at constant volume and constant pressure, ami 
its coefficient of dilatation. W. 0, 


Latent Heat of Fusion. Gustav Tammann ( Zeitsch . uhy/ihil. 
Chem., 1913, 85, 273— 296).— The latent heat of fusion of isotropic 
and anisotropic substances is considered theoretically. It is shown 
that the heat of fusion r can be represented by the equation 
r = .4 0 + ,4 , + Aff + Ax + Am W a , where A a and A t represent the work 
performed against external and internal forces respectively, AA the 
energy difference of the molecule in isotropic and anisotropic con- 
ditions, and Ax the difference of the potential energy between the 
two molecular orders, ]V a the heat of association, and A£ the 
change of the association factor on melting. At the maximum 
melting point on the fusion curve, the volume difference between 
the isotropic and anisotropic phases disappears, and consequently 
the internal and external work on melting, hence 

It is shown that this expression cannot be evaluated from tlif 
knowledge of the diagram of condition. The expression i- 
theoretically considered and tested in known cases. t- =• 


Determination of Melting Point by the Thermometer 
Bulb Method, Robert Meldrum (Chem. Few*, Ul-’. ’ 

223— 224).— The varying results obtained with the thermome 
bulb method for the determination of the melting pom - 
fats and waxes have led to the general opinion among ana } s s 
the melting point is affected by the length of time the a 
molten, and also by rapid cooling. The author’s expenenc 
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in agreement with this. opinion, the varying results being ascribed 
w the defective experimental methods used. Minute details are 
^ven of the method which should be used in coating the bulb with 
fat; also with respect to the inBuence of the thickness of the 
coating, of the part played by viscosity, and of the rate of heating. 

[n fifty-nine determinations made by the author the maximum 
■ uia! ion* does not exceed 0'6°. ' T. S. P. 


The / A’- Figure of the System Benzene-Quinine. J. \V. 

IteksoX-Rotgans (Gkem. Weekblad, 1913, 10 , 920—939). Aii 

investigation of the melting points and the vapour tension at 
constant temperature of a large number of mixtures of benzene 
and quinine, illustrated by curves and diagrams of the apparatus 
employed. A. J. \V. 


Vapour-pressure Measurements and Thermometry at Low 
Temperatures. H. von Siemens (Ann. Physik, 1913, [iv], 42, 
871 - 388 ).— The vapour pressures of liquid carbon disulphide] 
carbon dioxide, oxygen, and nitrogen have been measured in a 
dosed apparatus constructed entirely of glass, and similar in form 
io that described by Stock and Nielsen (A., 1906, ii, 521). In all 
cases the observations can be satisfactorily represented by 
Xer nst’s formula, the actual formula for carbon disulphide being 
log/>= -1578'8/r+r751ogI' — 0-003874T + 4-67948; for carbon 
dioxide, logp= -1378'3/'P+1'75 logT -0'0051if’+6-9484; for 
"xygen, logp= — 399/T-t- 175 log 7 1 — 0 01 292T + 5‘0527 ; for nitro- 
-Cii, logp=- — 323'5/T 1 + 1'75 log 2 1 — 0’012507'-t- 4'7306 ; and for solid 
nitrogen, log p= -345-6/T + P75 log T -0 00696T-4'7306. The 
vapour-pressure data are applied to the calculation of the latent 
neat of vaporisation, the numbers thus obtained being in all cases 
in satisfactory agreement with the experimental values. 

Platinum resistance thermometers were employed in the deter- 
mination of temperatures, the data recorded by Onnes and Clay 
being made the basis of the scale of temperatures. It is shown 
that the variation of the resistance of platinum with the tem- 
perature, as represented by the data in question, can be represented 
bv means of a cubic equation for temperatures above 100° (abso- 
lute). By means of this equation and Nernst’s empirical reduction 
lormula, it is possible to bring the readings of any platinum 
resistance thermometer into line with the standard scale by 
observations at four temperatures. 

Convenient constant temperature baths for low temperature 
sort, and particularly for vapour-pressure measurements, are also 
described m the paper. h] M D 


t„I aP v U ? Pres ® ures of Substances of Low Critical Tempera- 
of LO r^ ^ educed Temperatures. I. Vapour Pressures 

%S ™r, Dl ° XI t b6tWeen - 16 ° C and - 183 ° H ' Kameblingh 

16 215— oo 7 i HB mi^ EBER ^ roc ' AJcad. Welensch. Amsterdam., 1913, 
and "(Hu ™ t 6 Ta P our -P re ssure measurements between 1 mm. 
mm. of mercury were made with the aid of Knudsen’s 
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hot-wire gauge, those between O'Ol and 0 001 mm. by means 
Knudsen’s absolute manometer. The vapour pressure inc-rea.^ 
from 0'008 barye at — 183 0° to 1 ’310 barye at —167 04°. '|j. 
pressures calculated from Nernst’s formula, using the coustaut* 
determined by Falck (A., 1908, ii, 662), are in good agreement with 
the observed values. H. Jp p 

Vapour Pressures of Certain Univariant Systems [ 
Na 2 CO, and H 2 0. A. F, Gebasimov {J. Russ. Phys. C/iem. ,v ofti j j|,' 
45, 1655 — 1668). — The author has devised an apparatus suitaliU 
for the measurement of the vapour pressures of saturated solution, 
which (1) admits of spontaneous change in the volume of the 
gaseous phase, (2) yields results the accuracy of which correspond, 
with that of the temperature measurements, and (3) allows of the 
verification at any moment of the completeness of removal of tlia 
air from the apparatus. For the detailed construction of the lmter 
the original must be consulted. 

By means of this apparatus the vapour pressures of saturated 
sodium carbonate solutions were measured at a series of tem- 
peratures raugiug from 33'9° to 101°. The numbers obtained art- 
expressed, for temperatures varying from 37'8° to 101°, very nearlv 
by the equation: logf'=8'0684842 + 50[log (T — 80'293) — log 7'i. 
For the boiling point of the saturated solution under nnnnai 
pressure, extrapolation gives 104'8°, the temperature given in 
Bandolt’e tables being 105°. The author’s numbers are in all rases 
appreciably lower than those given by Speranski (A., 1909, ii, :|7> : 
1911, ii, 1065) for the temperature range 33 9 — 49'95°, T. H. 1’. 

Attainment of Constant Temperatures. A. F. Ghushov 
(J. Russ. Phys. Chem. A'oc., 1913, 45, 1668—1674). — By meins of 
mixtures in different proportions of two liquids which do not 
exhibit maxima or minima of vapour pressure, all temperature! 
intermediate to the boiling points of the constituents may be 
attained. But in order that any such temperature may be main 
tained constant for a length of time, it is necessary that the 
apparatus enclosing the boiling mixture be completely isolated from 
the atmosphere. On the other hand, the avoidance of bumping 
necessitates the continuous supply to the boiling mixture of a 
small quantity of air. The author has constructed an apparatus 
which satisfies these requirements. The flask containing the boilinr 
liquid is connected with the constant temperature space by mean- 
of two tubes traversing the corks, oue tube for the passage <>i 
vapour from the flask to the space, and the other for the return 
of condensed liquid below the surface of the boiling mixture. 1 
upper part of the constant temperature space communicates with “ 
condenser, which condenses the vapour and passes it as liqui' 
into a wide tube, which becomes narrower before it- eu:,: ' 
boiling flask to reach below the surface of the liquid; 
the shoulder of this tube is a conical piece of brass gauze, " 
causes the condensed liquid flowing into the flask to act 111 
same manner as the mercury in a Sprengel pump, so that a c 
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„j air and liquid bubbles passes into the flask. All the connexions 
are made with corks sealed with mercury. The apparatus functions 
we ]l, no matter whether the liquid mixture be boiled slowly or 
rapidly, and, using mixtures of chloroform and carbon tetra- 
chloride, the temperature in the constant temperature space could 
be kept at 63'5 — 63'6° or 66'95 — 671° for some hours, the flask 
being heated by an ordinary burner. 

With such an apparatus, constancy of temperature depends on 
constancy of gas-pressure, and good results are obtained only after 
more or less perfect establishment of thermal equilibrium in the 
apparatus, this necessitating communication with the atmosphere 
for some time. These inconveniences were overcome by means of 
a »as regulator in the form of a U-tube manometer connected with 
the space between the lower end of the condenser and the boiling 
flask. One limb of the manometer contained an iron wire in 
continual contact with tie mercury, and the other a similar wire 
joined to a platinum disk situate just above the surface of the 
mercury. These wires are connected with an electromagnetic 
apparatus controlling the gas-tap. By such means both the 
pressure and the temperature within the apparatus may be con- 
strained to vary within definite limits, and in order to make these 
as narrow as possible, the thermal inertia of the apparatus must 
be diminished as far as possible. This may he effected by standing 
the flask on an iron tripod with a copper gauze, and by leaving it 
quite uncovered except for a small asbestos cup fitted to the upper 
part to protect the vapours from superheating. A regular oscil- 
lation of the temperature over O'OS 0 is thus attainable. T. H. P. 


An Improved Type of Calorimeter, to be Used with Any 
Calorimetric Bomb J. A. Riche (J. Amer. Chem. Soc., 1913, 
35, 1747—1750). — The calorimetric bomb i9 immersed in water 
contained in a Dewar vacuum cup standing on a wooden base. The 
cup and base are surrounded by an oak box, lined with pressed 
cork; on the under side of the cover, in addition to the cork, is 
glued a piece of felt, of such a thickness that a tight joint is 
effected with the top of the vacuum cup. There are appropriate 
holes in the cover for the introduction of a thermometer, of electric 
leads for ignition purposes, and of a screw-propeller stirrer for the 
water surrounding the bomb. T. S. P. 


Relation Between the Heat of Formation of Binary, Liquid 
Mixtures and their Composition. Emile Baud ( Compt . rend. 
1913, 157, 849 — 850).— The heat of mixture of two liquids, without 
c lemical action on one another, can be expressed by the equation 
j--fri(l-i), where q is the amount of heat, x the fraction of a 
grain-molecule of one constituent, and (1-*) the fraction of a 
gram-molecule of the other constituent, k being a constant. Results 
are given f ora m ; x t ure 0 f cyclohexane and s-dibromoethane, which 
;i n v , us equation, and similar results have been obtained with 
her mixtures The value if k lies between P32 and P35 for the 
mixture quoted. A w Q 

VOL. Civ. ii. ' 
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Heats of Formation of Additive Organic Compounds, jj 
Racemates (Dimethyl Tartrate). Bartolo L. Vakzetti {Am i 
Accmi. Lineei. 1913, [v], 22, ii. 328—332. Compare this ro] , j, 
296). — The following heats of solution in aqueous alcohol have bee,', 
determined: Methyl d-tartrate, -5392 Cal.; mixture of rnethvl 
d- and f-tartrates, — 5'396 Cal.; methyl racemate, — 12'3b0 
(-12T43 to -12 613) Cal. Hence, heat of formation of the 
racemate (from 2 active mols.) is +1562 cals. T. H. p 


Apparatus for the Measurement of the Density and Viscosity 
of Oases. M. Hofsass ( Chem . Zentr., 1913, ii, 1353; f rom j 
Gasbeleuchtung. 1913, 56,84 1 — 843). — The apparatus has been designed 
for comparative observations on the rate of effusion and on the 
rate of flow through a capillary tube. The gas reservoir consists of 
a wide cylindrical tube connected above and below with narrow 
tubes provided with efficient taps. The Aubo at the lower end 
communicates with an open manometer tube containing a suitable 
liquid, whilst the tube at the upper end serves for the introduction 
of gas into the apparatus and communicates through a side-tube 
with a perforated diaphragm, which can be shut off from the 
reservoir by a tap. In carrying out an experiment, this tap is 
opened, and the time required for the fall of the manometer liquid 
over the distance fixed hy two marks on the manometer tube, is 
measured by means of a stop-watch. When the apparatus is to 
be used for viscosity measurements, the perforated diaphragm is 
replaced by a suitable capillary tube. H, M. D, 


Vaporisation. VII. Hanns vox JCptner ( Znlech . pliytikal Chem ., 
1913, 85, 1 — 61. Compare A., 1908, ii, 663, 810; 1909, ii, 21; 
1910, ii, 583, 689; 1912, ii, 829).- — A theoretical paper, in which 
the author ehows that the formulae 


(1) (D^ + D^/iD^Dj-iD^-Tm + TIT, 

and 

(2) (A„. - D,Jr2D k =DJ2D t (l - TjW‘ 
represent the relationship between the density of a liquid and its 
vapour with the critical density, and in both equations the quantity 
(DJ'iDi,) is a constant. These expressions are tested on a large 
number of published observations, and it is shown that substances 
which have unchanged molecular size over the range of temperature 
examined have also the value D^I^Dh constant. Those substances 
the molecular size of winch is changed have varying values ci the 
constant. A number of new equations for the heat of vaporisation 
for ideal liquids are deduced. J- F- S. 


[Determination of] The Densities of Certain Dilute Aqueous 
Solutions by a New and Precise Method. Arthur B- (-a™ 
and R. Edwin Lee ( J . Amer. Chem. Soc., 1913, 35, 1666— -16 J3). 
The authors have improved the submerged sinker method for ttie 
determination of densities of liquids, and claim to have attaint' an 
accuracy of lees than one unit in the seventh decimal p ace. 
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-inker consists of an inverted Jena flask of about 250 c.c. capacity, 
ivei-litfd with mercury, and containing a fixed, vertical, soft iron 
rl) j'\ 0 that it can be moved up and down in the liquid by means of 
an electromagnetic arrangement; a platinum point is fused into the 
scaled neck of the flask. . The method of procedure was to place 
platinum weights on the sinker until it just barely floated, and then 
regulate the electromagnet so that the sinker was pulled down and 
t l,e platinum point just touched a platinum saucer at the bottom 
ul the vessel containing the liquid, a special microscope being 
arranged to observe the point of contact. The current through the 
electromagnet having previously been calibrated in terms of weight, 
the weight of the sinker when just floating could be found, and 
hence the density of the liquid. Due precautions were taken to 
keep the temperature constant by means of a thermostat, and the 
corrections for changes in the barometric pressure and for other 
variations causing errors were applied. 

The densities of O'OOOl — O'Ol.V.solutions of. salts of sodium, 
potassium, ammonium, lithium, magnesium, and zinc were deter- 
mined relative to that of water at 20'004°, and the volume changes 
occurring on solution calculated. The variations in these volume 
changes indicate, in general, a progressively increasing compression 
as the dilutiou increases, but an approximate constancy is reached 
at dilutions where the electrolytic dissociation is practically com- 
plete. Of the solutions studied, sodium carbonate alone presents 
an anomalous behaviour in this particular, for in very dilute 
solution the contraction becomes less rather than greater. This 
anomaly can be explained on the basis of the unusual contractiou 
which occurs during the neutralisation of carbonic acid. 

T. S. P. 

Volume Changes of Amalgams. J. WCnscnMiDT ( Ber . Dent. 
iJiysikid. Gei., 1013, 15, 1027 — 1036. Compare this vol., ii, 101), — 
Further experiments have been made on volume changes in 
amalgams. In the case of zinc amalgams, volume changes occur at 
temperatures below the melting point which are presumably due 
to changes in structure. Bismuth amalgam, of the composition 
BiHg, contracts at the melting point, and thus behaves like pure 
bismuth, but the volume contraction in the case of the amalgam 
begins at temperatures considerably below the melting point. 

H. M. D. 

The Expansion Pressures of Normal Liquids. L.Gay ICompt. 
rend., 1913, 157, 711 — 714). — Tbe author has verified the formula 
011 *= Og RTI(Y-b) + bl(V-b)-(EL + PV-RT)/RT (compare 
this vol ii 382, 388) for normal pentane, hexane, heptane, octane, 
pt-iiimethylhexane, ethyl bromide, bromobenzene, and ethyl ether. 

smg \oungs values, he has calculated the ratio between (1) the 
critiea molecular volume, (2) the theoretical molecular volume, 
an< ie co-volume b , and finds these ratios to be constant for these 
sms ances, thus verifying his law of the corresponding states. 

W. G. 
69-2 
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The Weight of a Falling Drop and the Lawa of Tate. 2 in 
The Drop Weights of Aqueous Solutions and the Surf^' 
Tensions Calculated from them. J. Livingston R. Mougas »,j 
Geo hue A. Bole (J. Amer. Chem. Soc., 1913, 35, 1750 — 1759),— 
authors show that the Morgan drop-weight apparatus can be satis- 
factorily used for the determination of the surface tensions of salt 
solutions, and when so used gives results which are in excellent 
agreement with the best results found by other standard methods 
By the study of the solutions of some twenty inorganic salts 
one equivalent of each being dissolved in 1000 grams of water' 
it was shown that Valson's law (that the surface tension of normal 
solutions of salts is identical) is untrue, and that the results on 
which he based it are incorrect. ']' g p 


The Weight of a Falling Drop and the Laws of Tate. Xty 
The Drop Weights of Aqueous Solutions of the Salts of 
Organic Acids. J. Livingston R. Moruan and Walter \v 
McKikahan (J. Amer. Chem. Soc., 1913, 35, 1759—1767). — From the 
determination of the drop weights and surface tensions of semi- 
normal solutions of thirty different salts of organic acids, at different 
temperatures, the change in surface tension with the temperature 
is found to he linear, within the limits of temperature studied. 

Some salts raise the surface tension of water, whilst others lower 
it, which facts contradict Valson’s generalisation that all normal 
solutions of salts at the same temperature have identical values for 
the surface tension. 

The acids, citric, tartaric, and oxalic, lower the surface tension 
of water, so that hydrolysis in solutions of their salts would tend 
to lower the surface tension. 

Generally, salts of the same acid show a marked agreement in 
their values for the surface tension at the same temperatures, but 
there are exceptions, for example, with barium and copper salts. 

The surface tension of a solution of two salts, one of which 
raises and the other lowers the surface tension of water, is an 


additive property of the two separate solutions, provided to 
chemical action takes place, and that the separate values of the 
surface tension are not very far removed from that of water. If 
one of the solutes causes a much larger effect than the other, the 
value for the mixture lies closer to the one with the greater effect. 

T. S. P. 


Adsorption of Electrolytes. Knud Estrup (Chem. Zenir., 191_3,u, 
1102 ; from Over. K. Danske. ViJensk. Selsh. Vorhand., 1913, 13—1’).- 
Methods are described for the estimation of the purity of adsorbent 
substances, such as the different forms of animal charcoal, in vhicti 
hydrochloric acid or potassium hydroxide is added until the posi m 
and negative ions of certain neutral salts (ammonium j utr i ’ 
iodate, dichromate) are equally adsorbed by the charcoal, 
amount of acid or alkali required per 2 grams of adsorbed . 
shaken with 100 c.c. of solution affords a measure or 
impurity. 
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The adsorption of electrolytes from solutions containing two salts 
a common cation or anion has also been investigated. In 
general, the adsorption of a particular ion is diminished when a 
second, similarly charged ion is added to the solution, but several 
exceptions have been observed. For example, the hydrogen and 
iodate ions are more readily absorbed in presence of the ammonium 
an( ] sulphate ions respectively. In the case of two ions of similar 
i, u t different valency, it is found that the more highly charged 
ion has the greater influence in lowering the adsorption tendency. 

From observations on negative adsorption, the author has deduced 
a value for the degree of dispersity of charcoal. On the assumption 
that the particles are cubical, this is of the order 6T0 5 to 6’10 7 . 

H. M. D. 

Adsorption of Colloidal Ferric Hydroxide. Nils Caeli 
( jZeitsch . pht/sikal. C'htm , 191.1. 85, 263 — 272).-— Experiments are 
made on the adsorption of ferric hydroxide by animal charcoal and 
kaolin. It is shown that the amount of adsorption by animal 
charcoal is independent of the volume of sol and the amount of 
colloid present, hut is directly proportional to the weight of the 
charcoal. Consequently the adsorption does not follow the usual 
adsorption law: \=vjm\og t {aja-x). Kaolin exerts only the 
slightest adsorption on ferric hydroxide sols. J. F. S. 

Dependence of the Capillary Constant of Water and of 
Alcohol-Water Mixtures on the Temperature. Max Reinhold 
(/hr. Deut. ■physih'd. f?M., 1913, 15. 903 — 912). — The data recorded 
were obtained from measurements of the wave-length of the capil- 
lary waves generated on a freshly prepared surface of the liquid 
by a vibrating tuning-fork. For the five alcohol-water mixtures 
investigated between 5° and 65°, the influence of temperature on 
the surface tension can be represented by a linear equation 
a, = a,i(l - Id). The temperature-coefficients observed for the mix- 
tures containing 10, 30, 50, 70, and 94% by weight of alcohol are 
respectively 0 0 3 206, 0'0 3 136, 0'0 3 105, 0'0 4 98, and 0’0<79. 

Tn the case of water, the data obtained at temperatures between 
!)C and So 0 give rise to a more or less sinuous curve when the 
surface tension is plotted against temperature. H. M. D. 

The Idea of Osmotic Pressure and its Application to 
Colloidal Solutions. Arbico Mazzucchelli ( Gazztlln , 1913, 43, 
ii, 404 — 422). — A theoretical discussion. R. V. S. 


The Two Roots of Ostwald’s Equation. Arrigo Mazzucchelli 
{jiuzetta, 1913, 43, ii, 423- 428). — The author discusses the 
significance of the negative root of the equation a 2 /(l — a)V=E. 

R. V. S. 


Measurement of the Fluidity of Solutions. G. Mochin 
Mklrochem., 1913, 19, 819-821).— Determinations of the 
f 1 } o the following binary mixtures are given. Benzene- 
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paracetaldehyde, paracetaldehyde-acetic acid, benzene-acetone 
acetone— n-hexane, acetone-nitrobenzene, acetone-ethyl alcohol 
acetone-water, isoamyl alcohol-hexane, isoamyl alcohol -benzene 
isoamyl alcohol-ethyl alcohol, benzene-nitrobenzene, benzene -acetic 
acid, benzene-ethyl alcohol, paraeetaldehyde-ethyl alcohol, and p ar 
acetaldehyde-nitrobenzene. The determinations were mostly carried 
out at 20° by means of a closed Ostwald viscometer. The object of 
the work was to test the formula cf> = <j> 1 a + <^,(1 -a) (Drucbr and 
Tassel, A„ 1911, ii, 373). It is shown that generally the formula 
does not hold, but the author regards the work as preliminary, and 
is of the opinion that the formula is generally applicable provided 
no complications occur in the mixtures. J. p § 

Economic Lixiviation. P. J. H. van Gtnneken ( Proc . K. A j , ’ 
Wetmech. Amsterdam, 1913, 16. 201 — 214). — A theoretical paper in 
which the author discusses the relative merits of discontinuous 
semi-continuous, and continuous lixiviation with reference to the 
economy of the solvent. H. 11. D, 

Solubility in the Solid State between Nitrates, Sulphates, 
and Carbonates at High Temperatures. Mario Amadori (Atti 
R. Accad. Lined, 1913, [v], 22, ii, 332 — 337). — The author has 
investigated the melting-point curves of the systems LiNCt, -Li,S0, 
NaN0 3 -Na 2 S0„ KNO, K 3 S0 4 , LiN0 3 -Li,C0), NaNOj-NaX'O,' 
KNO s -K.,C 0 3 . The results obtained differ from those yielded hv 
the sulphate-carbonate systems (A., 1912, ii, 917), the mutual 
solubility in the solid state of nitrate and sulphate or nitrate and 
carbonate being either zero or very small. Tire nitrates crystallise 
with the carbonates and with the sulphates in simple eutectics 
consisting almost exclusively of nitrate at temperatures only 3—10° 
below those at which the nitrates solidify. As with sulphates and 
carbonates, so also with nitrates and sulphates or nitrates and 
carbonates, no formation of compounds occurs on solidification or at 
lower temperatures. T. H. P. 

Cause of the Abnormal Linear Velocity of Crystallisation of 
Supercooled Crystalline Substances. K. P. Grisakovski [J. 
Rum. Phys. Chen i. Soe., 1913, 45, 1210—1248. Compare Tammano, 
A., 1911, ii, 376).— The author has devised an apparatus for the 
determination of the molecular surface energy of supercooled, 
viscous, crystalline substances, and has measured the surface 
energy and density of benzophenone, erythritol, acetanilide. 
3:4- dinitrophenol, m-cbloronitrobenzene, rn-bromonitrobenzeue, 
chloroacetic acid, antipyrine, sodium thiosulphate, ferric nitrate, 
and benzil. With all these compounds, the linear velocity o 
crystallisation follows an abnormal course, the region of constant 
velocity being absent. , 

The results obtained show the inaccuracy of Tammamis sup 
position that the character of this velocity curve u 
solely by phenomena of polymerisation, and indicate that a 
malilies are dependent- on : (1) the influence of admix ures i 
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duced during recrystallisation ; (2) the influence of removal of heat 
Crystallisation in capillaries) ; (3) the influence of decomposition 
rluriuv fusion; (4) the influence of polymorphous modifications. 

T. H. P. 

Influence of the Degree of SuperBaturation of a Solution on 
the External Form of Crystals of Alum Separating from It. 
1 . SciitBNiKOV (Bull. Acad. Sci. St. PHerslomg, 1913, 817 — 828). — 
p| ie object of the author’s investigations was to test experimentally 
Jolmsen’s view (“Wachstum und Aufiosung der Kristalle,” Leipzig, 
191 rt) that with every degree of supersaturation of a solution 
corresponds it-s own perfectly definite crystalline form. 

Experiments made with alum show that diminution of the extent 
to which the solution is supersaturated is accompanied by enhance- 
ment of the internal, and by lowering of the external, symmetry 
of the crystals; that is, highly supersaturated solutions yield non- 
homogeneous crystals, which include mother-liquor, but are remark- 
ably regular in appearance, whilst slightly supersaturated solutions 
jive homogeneous, transparent crystals of unsymmetrical shape. 

Further, decrease in the degree of supersaturation occasions 
increase in the number of faces of the crystals, whereas, according 
to the conclusions drawn by Andreev (A., 1908, ii, 475), the 
opposite should be the case. 

No simple law could he found connecting change in the rate of 
growth of the crystals with change in the extent of supersaturation 
if the solution. Diminution in the degree of supersaturation is 
accompanied by rounding-off of the crystals, that is, by decrease of 
the surface area per unit weight; this conclusion is indicated by 
the habit of the crystals, and confirmed by actual measurement. 

T. H. P. 

Relation between the Crystal Symmetry of the Simpler 
Organic Compounds and their Molecular Constitution. II. 
Walter Wahl (Proc. Rov. Soc.. 1913, A, 89, 327-339. Compare 
A., 1912, ii, 1044).- -The author has investigated the crystalline 
form of a large number of organic substances, most of which melt 
at low temperatures, including the unsaturated aliphatic hydro- 
carbons, the simpler oxygen, sulphur and halogen compounds of 
carbon, and the simpler aromatic hydrocarbons. The optical pro- 
perties are described in detail, and in many cases the probable 
crystalline form is inferred from the optical behaviour. No general 
conclusions are drawn from the detailed observations. H. M. D. 

Influence of Chemical Constitution on the Thermal Pro- 
perties of Binary Mixtures. III. Paul Pascal and Leon 
Normasd (Bull. Soc. Aim.. 1913. [iv], 13, 878-889. Compare this 
ii, 292). — In the previous papers it has been shown that 
mo ocular symmetry in the two constituents determines the existence 
- 11 continuous series of mixed crystals, but that this property 
' isappears when one of the constituents has an unsymmetrical 
s ip uhc chain. In order to determine the influence of the nucleus 
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on- the tendency to syn-crystallisation, melting-point curves h 
been determined for binary mixtures, including constituents 
which the nuclei have been loaded in various ways. Tables > *5 
graphs are given for the following mixtures : (1) stilbene a B j 
p-dimethoxystilbene, (2) azobenzene and azotoluene, (3) s {.y- v 11 
and azotoluene, (4) azobenzene and dimethoxyazobenzene. ( 5 j st -, f 
bene and aminoazobenzene, (6) azobenzene and azonaphtha] * 
(7) stilbene and azonaphthalene, (8) azobenzene and benzenea^’ 
naphthalene, (9) benzylidene-a- and bcnzylidene-fl-uaph' a’l -'", 
(10) tetraphenylethylene and tetraphenylsilicon. The fcllowincf 
general conclusions are drawn. Mixtures of two substances separat ]' 
symmetrical furnish mixed crystals in all proportions when 
have the same nuclear structure, and this property is not destroy j 
by symmetrical substitution. Two substances which are separateT 
symmetrical show isodimorphism when their nuclei are different' 
Asymmetry of structure in the central chain produces isodimornti 
ism, independently of the nuclear structure, and asymmetry of the 
nuclear structure produces a similar effect. With increasing con 
stitutional difference and reciprocal asymmetry of the components 
of a binary mixture, isomorphism (and the spindle-shaped meltiiwi 
point curves associated with this) undergoes a regular involution 
isodimorphism becomes marked, and the areas of syn-crystallisation 
increase. p jp 

The Relationship between Colloid Coagulation and Adsorp 
tion and the Velocity of Coagulation. Herbert Fkeuxdlich 
and N. Tsiiizaka (Zeitsch. phytnhil. Chem., 1913, 85, 398—400 
Compare this vol., ii, 486).— It is shown that the auto-catalvtic 
coagulation which was expressed ( loc . cit .) by the expression:’ 

k = l/z 2 ( 1 + 5){6/(l + &)[log„„,.(l + lx) - log„,.( 1 - as)] +a:/l - zj 
can be expressed equally well by the expression : 

= 1/(1 - &> s {log„ t (l + Vz ) - log„„,(l - x)}. 
the constants in both cases being equally satisfactory. J. F, S. 

The Distribution of a Suspended Powder or of a Colloidally 
Dissolved Substance between Two Solvents. Wilhelm 
Reindebs [Kollvid. Zeitech., 1913, 13,235—241*). — It is shown that 
when a liquid (1), in which a finely divided solid substance (3) is 
suspended, is shaken up with a second immiscible liquid (2), the 
resulting distribution is determined by the surface tensions at the 
surfaces of separation of the three phases. If <r 2 . 3 >u' 1 . 2 + (r ] .], the 
solid will remain suspended in the first liquid. If <r I . 3 ><r 1 . ; +ir;.j, 
the solid will pass into the second liquid. Thirdly, if 
o- ] . 2 >c r 2 . 3 + a- s . 1 , or if none of the surface tensions is greater than 
the sum of the other two, the solid will collect in the surface layer 
separating the two liquids. 

Experiments with different solids and pairs of liquids have 
shown that all three cases are met with in practice, and it- is 

* and Proc. K. Alcad. Wctensch. Amsterdam, 1913, 16. 379 338. 
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-i’ 0 ] e to effect a separation of solid substances in certain cases 
on the basis of the differences which they exhibit in their mode of 
distribution between certain pairs of liquids. If, for instance, a 
mixture of galena and quartz is shaken with water and isobutyl 
aicoho], tile quartz remains suspended in the aqueous layer, whilst 
I lie oalena is found at the surface of separation. The observations 
m arfo with water as the one liquid, and paraffin oil, amyl alcohol, 
carbon tetrachloride, benzene, and ethyl ether as the other, indicate 
that silicates, sulphates, and carbonates of the light metals generally 
remain suspended in the water layer, whilst compounds of the 
heavv metals and non-metallic elements, such as carbon, sulphur, 
ami selenium, pass into the surface of separation or into the non- 
aqucons liquid. Of the non-aqueous solvents examined, paraffin oil 
and amyl alcohol represent those which take up the suspended 
substance most readily. 

The behaviour of a colloidal solution is in all probability 
dependent on the size of the colloidal particles, but experiments with 
colloidal gold solutions indicate that the phenomena of distribution 
are similar to those met with in the case of solid suspensions. 

If a red or reddish-violet colloidal solution of gold in water is 
shaken with isobutyl alcohol, amyl alcohol, benzene, carbon 
tetrachloride, carbon disulphide, or ethyl ether, the gold passes into 
the surface layer of separation, and forms a blue deposit. If, on 
the other hand, the yellowish-brown solution of gold in amyl alcohol, 
prepared by reduction of the chloride with phosphorus, is shaken 
with water, the colloidal gold remains suspended in the amyl 
alcohol layer. Other experiments show in a similar manner that 
the behaviour of colloidal gold is more or less dependent on its 
degree of dispersity. The presence of a protective colloid, such as 
gum arabic, is also found to have an appreciable influence on the 
phenomena of distribution. 

In addition to gold, colloidal solutions of silver, ferric hydroxide, 
arsenious sulphide, molybdenum trioxide, selenium, tellurium, and 
carbon have been examined. H. M. D. 

New Electrical Method of Preparing Aqueous Colloidal 
Solutions of Metals. H. Morris- Airky and S. II. Lonh ( Proc , 
l niv. Durham Phil. Soc., 1913, 5, 68 — 70). — The method involves the 
use of a high frequency alternating arc, a suitable generator being 
provided by the Poulsen arc, as used in wireless telegraphy. The 
discharger circuit, which contains an arc lamp, designed so as to 
allow of the arc being struck under water, is connected up to two 
points on the inductance of the oscillatory circuit. By varying the 
inductance and capacity of the oscillatory circuit and introducing 
wirious capacities and inductances into the discharger circuit, the 
p eo ric-al conditions of the discharge can be readily varied between 
"ii e lmits. It is claimed that the new method possesses marked 
advantages over the methods described by Bredig and Svedberg, 

' ■ ' i', 1 ' r: ; - . only a few seconds are required for the preparation 
- ,°. °' a solutions of different metals. By varying the conditions 
i. c urge, it has been found that solutions of different colours 
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can be obtained in the case of several of the metals submitted 
examination. jj jj w 

Protective Colloids. Starch as Protective Colloid 
Colloidal Silver. Alexander Gutbier and E. Weingartner tr 
ehtm, fail, 'ft*. 1913, 5, 211— 243).— The behaviour of starch , ' 
protective colloid towards colloidal silver has been examiner? * 
detail. a w 

The solutions obtained by reduction with hydrazine and «•' i 
sodium hyposulphite are very similar in their properties, altlm !? 
the rapidity with which the latter reacts and the nature offi 
oxidation products are responsible for certain anomalies observer! 
with colloidal solutions obtained by this method of reductio 
The coagulating influence of electrolytes diminishes in the order' 
sulphuric acid, barium chloride, magnesium sulphate, ammoniun 
carbonate, sodium hydroxide in the case of the solutions reduced 
by hydrazine; and in the order: barium chloride, sulphuric acid 
magnesium sulphate, sodium carbonate, sodium hydroxide for 
solutions reduced by sodium hyposulphite. In general, those 
electrolytes which accelerate the ageing of the starch solutions 
increase the rate of coagulation, whilst those which retard the 
coagulation of pure starch solutions have a similar influence on the 
silver starch sols. 

The protective action of starch solutions prepared at 100° and 
at 120° is practically the same, although the stability of dilute 
silver solutions is somewhat greater for the clear starch solution! 
which are obtained at the higher temperature. 

The starch silver sols are coagulated on the addition of alcohol, 
and under the influence of an electrical field, their behaviour is 
similar to that exhibited by starch solutions, and quite different 
from that of colloidal silver solutions in the absence of starch. 

Although hydrogen peroxide is readily decomposed by colloidal 
silver, it is found that the catalytic effect is greatly diminished in 
presence of starch. In the case of dilute solutions of hydrogen 
peroxide, there is a small initial evolution of oxygen, hut the 
reaction quickly ceases. With concentrated hydrogen peroxide 
solutions, the anti-catalytic influence of the starch is not sufficient 
to stop the reaction, and this is attributed to the hydrolytic action 
of the hydrogen peroxide on the starch. 

Other experiments show that starch solutions have a reducing 
action on silver nitrate when the reaction mixture is exposed to 
light, but this change takes place too slowly to have any appreciable 
influence on the reduction which occurs in presence of hydrazine 
or sodium hyposulphite. H. M. D- 

Protective Colloids. Starch as Protective Colloid. II. 
Colloidal Gold. Alexander Gutbier and E. Weingartner (Kdl-chm. 
Beihrflt, 1913, 5, 244 — 268). — Similar experiments to those describe 
in the previous paper have been carried out with colloidal go 1 
solutions. In general, the protective influence of the starch is “■ 
the same nature as in the case of colloidal silver solutions, 
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concentration of the starch has an appreciable influence on 
| e colour of the solutions obtained by reduction with hydrazine, 

1 'series of comparative experiments showing that the blue colour 
becomes darker and shades off towards violet as the concentration 

of the starch is increased. 

Towards electrolytes, the protective influence of starch is closely 
imilar to that found in the case of colloidal silver. 

' The reducing action of starch solutions on gold chloride has also 
been examined. These experiments show that colloidal gold is 
iroduced ill these circumstances, the colour changing from red to 
blue as the reaction proceeds. The coagulation phenomena 
observed with the gold sols prepared in this way are very similar 
to those exhibited by the S0I3 obtained by reduction with hydrazine 
in presence of starch. In presence of alkali, the reducing action of 
starch on gold chloride is considerably accelerated. H. M. D. 

Chemical and Physico-chemical Properties of Liquids 
Expressed from Striated and Plain Muscle. III. Variations 
of Volume During Certain Colloidal Processes. Filippo 
Eottazzi and K D’Agostino (Alti R. Accad. Lincei. 1913, fv], 22, 
ij 307 — 315. Compare this vni., i, 1132). — Dilatometric measure- 
ments made with dry gelatin in water show that imbibition of 
gelatin is accompanied by contraction of volume, which is at first 
very rapid, but subsequently falls off. The similar contraction 
proceeding with dry, granular myosin takes place much more slowly 
than with gelatin. In general, acids and bases occasion increase in 
the imbibition of colloids, and it is found that myosin which has 
imbibed the maximum proportion of water undergoes further 
diminution of volume in presence of small amounts of lactic or 
hydrochloric acid; this diminution takes place at first rapidly, and 
then more slowly, and increases with the proportion of lactic acid 
present. On the other hand, addition of an alkali invariably 
results in increase in volume. 

These results are explained on the assumption that when a 
protein is ill presence of an aqueous acid or alkali solution free 
from salt, three processes occur : imbibition of the colloid, solution 
of the latter in the case when it swells to an illimitable extent, 
and formation of a salt of the protein with the acid or base. The 
first two of these are accompanied by contraction and the last by 
expansion, the net result depending on the predominance of one 
or the other of these changes. T. H. P. 

The Structure of Gels. Richard Zsigmondy ( Physikal. Zeitsch,, 
1913, 14, 1098 — 1105). — The structure of gels is discussed with 
special reference to the two principal theories which have been put 
forward. In many cases the structure revealed by the ultra- 
microscope is distinctly favourable to the micellary theory, but 
other cases are known in which the heterogeneity exhibited by the 
Reis is such as to lend support to the opuosing theory advocated 
b . v Quincke and Biitsclili. 

The properties of silica, obtained by dehydrating silicic acid 
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. , • -s described. The heterogeneity 0 f ft e 

jelly over sulphuric “ d j s 3UC h that the clear, transparent silica 
structure * hom ogeneous, although the substance is 

appears to be °P tlca “" , * 0 ! the free space amounting to 

undoubtedly porous, the „, Uii „ at « r which is absorbed bv til. 

/'An' f.nfcal 


undoubtedly porow, Th ater which is absorbed by this 

30-60% of the ‘ ota ; °J U “ 6 w ork has an appreciably lower vipo„ r 
extremely fine capilla y and accor ding to van Bemmelen’j 

pressure than water » Pressure at different stages during the 

measurements of the v p P appe ars that the curves forte- 

sorption and temovalofw^te, g W ^ Shall,, 

sponding with the t F.^ out wlft a silicic acid gel during 
measurements have bee r and benzene. In all three 

the absorption of wate , J are of the same type and quite 
cases the vapourjrMsn ^ y . m Bemroe l e n’s results. The data 
similar to that which t P radius of the capillary tubes, 

are employed to calculate ™»“ uined from the three sets el 
the same value, f 'JJJj , nce indicates that the deviations of the 
observations. This conco c omaI valueg are due to capillary 
vapour pressures from heterogeneity of the gel can be 

determined wdth^considerSle exactitude. H. M. D. 

determine Wnnilibrium Diagram, and As- 

Bquation of ® on ^ lU °T Soh.sues (Be r. »eut. fhysM. fa., 
sociation Hypotheem. m3, 14, 1172-1175. 

1913, IS, TOfT—hO-S , A modified form of van der 

Compare A., 19U “> d [ n which association is taken into 

Waals’ equation is put W™ , ^ in the critical condition 

account. The evaluation of t ^ as30ciated to the extent 

indicates that all normal sv - f reduced equation is 

of 40% at the critical pointy A« a '“ u3 fact8 , which are quite 
also given, and it 1 Waals’ equation, can be satisfactorily 

fnconsisteut with the van der Waal^equ ^ ^ r 0 , t 

accounted for in terms ol th the aimple gas laws, the 
critical density to.th«t cakulA ^ ^ the critical point, 

t( . mDer ature-coefficient of the p 1 , limiting volume oi tie 

Stent heat of “fitite pressure le all in accord 

liquid at absolute aero or «^™h“r’s equation. Furttarow. 
with the values indicated “ , • ea ds to the conclusion 

«i i«.-i '»“»> “tst 

that there must he a s“° “ q£ aU n0 rmal substances. H. M. U. 
of the solid and liquid hetureen Silica and the 

The Phenomena of Equilibria ^ See-, W, 13 ' 

sssassssfe* 

investigated were made by nuxi g ft. 

carbonate and f potassium carbonate ® In all «* s 

In the case of mixtures oi i 906 o and 99 8 . 
experiments were earned out tf *» 229 _ 27 2. 

r > and Eeiferf i. awg. CUm . , lew, «- 
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the loss of carbon dioxide was smaller than would correspond with 
the ratio Si0 2 : C0 2 ; the smaller the concentration of silica the 
greater is the” proportion of carbon dioxide displaced. When the 
initial proportions are K 2 0 : 2Si0 2 , the silica displaces only half 
the equivalent amount of carbon dioxide at any of the above 
three temperatures; with lower proportions of silica the amount 
of carbon dioxide displaced increases with the temperature. The 
results point to an equilibrium existing in accordance with the 
equation: K 2 C 03 + K 2 Si 2 0 5 — 2K»Si0 3 + C0 2 . Experiments showed 
that when potassium carbonate is fused with silica, the first reaction 
takes place according to the equation : K 2 C0 3 + Si0 2 = K 2 Si0 3 + C0o. 
The above equilibrium is then set up. 

According to the law of mass action, the expression 
IK*,Si0J ! /[K.>CO 3 ][K 2 Si 2 O 5 ] should give a constant value ( K ) if 
the" concentration of the carbon dioxide remains constant. The 
value of K increases, however, with increase in concentration of 
the silica, but the ratio of the “constants” at 898° and 956° 
remains constant for the different mixtures. 

Tho compound K 2 Si 2 0;i was obtained pure by heating a mixture 
composed of 1 K 2 C0 3 : 2Si0 2 , and its optical properties ascertained. 
It melts at 1015° + 10°. Potassium carbonate has m. p. 891°. 

Similar results were obtained with mixtures of sodium carbonate 
and silica, except that all the carbon dioxide was replaced when 
the original mixture contained 1 mol. Na 2 C0 3 : 1 mol. Si0 2 . With 
less proportions of silica, the fusion contains ortho- and meta- 
silicate as well as carbonate, so that the equilibrium is represented 
by the equation: Na 2 C0 3 } Na 2 SiO Na 4 Si0 4 + C0 2 . Sodium 
metasilicate was prepared, and its optical properties investigated. 

Experiments with mixtures of lithium carbonate and silica indi- 
cated that the equilibrium 2^003 + 1^8104—^58103 + 2002 
exists, but the results were not very satisfactory. T. S. P. 

Binary Eutectics between Dipbenylamine, p-Nitroanisole, 
and Urethane. Alexei M. Vasiliev (J. Russ. Phys. Chtui. Soc. 
1913, 45, 1582 — 1584). — The author applies Flavitzki’s law con- 
cerning eutectic alloys (A., 1906, ii, 152; compare A., 1910, ii, 606; 
1912, ii, 919) to the results of Puschin and Grebenschtschikov (this 
vol., ii, 852). 

For the eutectic formed by diphenylamine and p-nitroanisole, 
calculation according to Flavitzki’s equation gives j/p = l'0136, 
which differs little from 1. Taking the latter value as correct, 
calculation gives a composition of the eutectic differing by less 
than O' 2 mol. % from that found experimentally. Similar agree- 
ment. is found with the eutectic of the system diphenylamine- 
urethane. In consequence of the equivalent molecular lowering 
pointed out by Flavitzki, the system containing the third pair of 
these compounds, p-nitroanisole and urethane, should give a eutectic 
tor which gjp= 1, or, more accurately, 1'026; the actual value for 
this ratio is, however, 1'343, which is virtually 4 : 3. This 
anomalous result the author regards as due to the fact that, whereas 
the eutectic points in the first two cases were determined directly, 
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that of the third system was obtained only by extrannl »■ 
Reference to the curves and numbers of Pusehin '° n 
Grebenschtschikov renders it probable that this eutectic contai ^ 
greater proportion of p-nitroanisole then corresponds with 3 
composition given by these authors; a change in this ( i; r * le 
would tend to bring the value of the above ratio nearer to 1 10n 

T. It. p 

A Bomb, with Stirring Arrangement, for the Measurem 
of Reaction Velocities in Heterogeneous Systems under 
Pressures, and a New, High-pressure, Reducing y-j 
Ludwig Stcckekt and Max Endebli ( Chem . Zat., 1913, 37, j oga\ 
description of the apparatus mentioned in the heading i' s given A 

T. S. P. 

Heat Content and Velocity of Reaction. Max Tri ■ 
{Zeitsch. Elektrochem., 1913, 19, 784 — 794). — A theoretical mp| /t* 
which a theory of reaction velocity based on the energy content "■ 
the molecules is developed. The author postulates the existence 
of gaseous isomerides in any gas which are termed respectively the 
“cold modification” and the "hot modification.” To the former 
type a molecular heat of 3/2 E is attributed, and to the latter one 
of 5/2 B. Thus, considering one molecule of an ideal gas, of which 
the fraction x exists in the “ hot modification,” and 1 - , r in the 
“cold modification,” and the heat of reaction at T = 0 is Q then 
the heat content of the system W is given by the equation- 
W = (\-x)spKT+3c{ 5/2 HT+ Q„) = 3/2 A 7’ +x(Q„+KT). As a , wn || 

of the hypothesis the author gives reasons for doubting the 
monatomic nature of the rare gases, and even of doubting their 
elementary nature, mainly on account of the determinations of 
Scheel and Heuse (this vol., ii, 183), which show that the molecular 
heat of helium has a positive temperature-coefficient instead of 
being independent of temperature as "a monatomic gas should be. 

J. F. S. 

Some Physico-chemical Applications of Maxweil-Berthoud's 
Equation of Re-distribution, (Jeohges IIacme ( Compt . rend , 1913 , 
157, 774 — 776.* Compare Berthoud, A., 1911, ii, 578).— A 
theoretical discussion of the factors governing reaction velocities 
as deduced from Berthoud’s modification of Maxwell’s equation. 
When the velocity of reaction is measurable, the number- of active 
molecules is small, and the mean temperature of the system is 
sensibly different from that of the molecules, from which it results 
that : (1) The increase in the number of active molecules with rise 
in temperature increases with the molecular heat at constant 
volume (7,.. (2) The velocity of reaction is, in general, doubled or 

tripled for a rise of 10° in temperature, this increase being greater 
as G„ is greater. (3) The active molecules have a velocity much 
nearer to the mean square velocity, the greater is C (4) It is 
possible to state the process of chemical reactions according to the 
value of G r . (5) Addition molecules can only he formed from 
molecules with low velocities. W. G. 

* and Arch. Sci. phys. not., 1913, [iv], 36, 439—442. 
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photochemical Kinetics of Hydrogen and Chlorine Com- 
bination. Max Bodenstein and Walter Dux {Zeitsch. Elektrochem., 
]9l3| 19, 836—856; Zeilneh. physikal. Chem., 1913, 85, 297—328).— 
\n apparatus is described by means of which the velocity of 
combination of hydrogen and chlorine in light of measured intensity 
iws been measured. The hydrogen and chlorine are admitted and 
their pressures determined by means of a quartz glass manometer. 
Titen the light is allowed to act for a stated time, and the amount 
„f hydrogen uncombined is measured by freezing the chlorine and 
hvdrogen chloride by cooling with liquid air, the pressure of the 
rebdual hydrogen then being determined. In this way it is shown 
that with a given light intensity, the velocity of the reaction is 
iroportional to the square of the chlorine concentration, inversely 
] t.he concentration nf the 


proportional to the concentration of the oxygen which may be 
present, and independent of the concentration of the hydrogen 
chloride, water vapour, and hydrogen. In the case of the hydrogen 
tliis is only true so long as the concentration is not less than 
one-quarter that of the chlorine. The author theu develops 
theoretically a scheme of the mechanism of photochemical reactions. 
The reactions are divided into two groups: (1) Primary; (2) 
Secondary. It is assumed that the absorption of light energy 
ionises the atoms into an electron and a positively charged residue. 
The reactions occurring between the positively charged residues and 
other molecules constitute primary reactions, and of these four 
characteristics are specified : (1) A proportionality exists between 
the amount of reaction and the absorbed light energy, and con- 
sequently a velocity equation is possible. (2) The reaction is 
independent of_ the concentration and nature of the impurities. 
(3) They are independent of the temperature; and (4) each 
molecule taking part in the change uses one quantum or a very 
small number of quanta of energy. The secondary reactions are 
those brought about by the free electrons attaching themselves to 
neutral molecules, and thereby inducing a reaction. The kinetics 
of the secondary reactions are developed mathematically, treating 
the electron as a chemical molecule. In this way it is shown that 
rluonne Atoms are caused to combine, while one positive 
Chlorine residue combines. The author considers a large number of 
photochemical reactions which have been previously published. 
1 tese lie divides into primary and secondary processes, and shows 
at they can all be explained without further hypothesis on the 
! c ent basis. It is further shown that reactions brought by 
", ' lar ^°i '''rough guses or by radioactive radiations can 
ought readily under the same scheme. J. p g. 

F.Im £ ombu9tio J n ° f Gaseous] Mixtures. J. Taffanel and Le 
5 4) 1913< 157 ' 595 ~ 597 - CoD >P' lre vo)„ ii, 

mixtures of n ert 3 ^ ™™ ured tlle rate of combustion of various 
bullion noints ha " e and air a * temperatures inferior to their 
results ani , b , y " se . of formula; have extrapolated their 

the calculated *“7* ^ ° n tem P er atures of these mixtures, 
1 results agreeing closely with those already found. 
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They have further calculated the temperatures of combustion 
mixtures containing from 3 to 6% of methane, and find that in °i! 
cases it is in the neighbourhood of 1310°. \r g 

The Combustion of Gaseous Mixtures and the Velociti ea 
Reaction. J. Tapfanel (Compt. rend,., 1913, 157, 714— 
theoretical and mathematical discussion of results already publish ,1 
(compare Taffanel and Le Floch, this vol., ii, 574). q ' 

The Extinction of Flames. Willem P. Jorissen iri 
Weekblad, 1913, 10, 961—962).— ! criticism of the results obtain, !| 
by Harger (“ Coal, and the Prevention of Explosions and Fires''' 
Mines”) in investigations of the limits of explosion of paraffin" 
acetylene, and coal-gas. A. j y- 

Velocity of the Reaction between Sulphuric Acid and 
Acetone. P>obert Kremann and Herbert Honel {Mamas!) l<in 
34, 1469 — 1487). — Since no variation in titration values occurred 
when acetone and anhydrous sulphuric acid were mixed at 0° even 
after some hours, the possibility of the formation of a monobasic 
mesitylsulphuric.acid was negatived. The action of sulphuric acid 
on acetone is therefore entirely that of the elimination of water 
but it was required to know whether the acid acted dynamically 
and became hydrated, or as a catalyst. 

The reaction was studied by measuring the conductivity of 
sulphuric acid in excess of acetone at 0°, immediately after mixing 
and at different intervals. Assuming that the dielectric constant 
of mesityl oxide is about, the same as acetone, that is, much less 
than that of water, and that the concentration of acetone remains 
practically constant, it follows that the increase of conductivity is 
proportional to the amount of water formed. In the first place, the 
initial conductivity of sulphuric acid in various mixtures of water 
and acetone was measured. Anhydrous acid was dropped into the 
mixture in a freezing-bath, and then placed in an ice thermostat, 
when the conductivity was determined, and finally the concen- 
tration of acid was obtained by titration. One series of curves 
shows the relation between the conductivity and the concentration 
of acid in pure and in each diluted acetone. From these, another 
series was obtained, which shows the relation between conductivity 
and water-content for such concentrations of acid as were chosen 
for the further kinetic experiments. In the case of moderate 
concentrations of acid (up to 0'5 If), the conductivity rises quickly 
at first with the water concentration. From 1 to 3 grams of water 
per 100 c.c., however, the conductivity remains almost constant, 
after which it rises again. This is, no doubt, due to the formation 
of a hydrate taking pre-eminence in this region. 

The conductivity of different mixtures of sulphuric acid and 
acetone was then measured at different intervals, and from the 
above curves the amount of water formed was obtained. Curu» 
connecting this quantity with time, for each concentration of an', 
are given. They show that the speed of the reaction rises wi 
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the concentration, and that the equilibrium point is also dependent 
on the concentration of acid. This indicates that the reaction is 
not catalytic, but follows the course: 

2 Acetone + H 2 S0 4 »-_H 2 SO 4 ,H 2 0 + Mesityl oxide. 

The amount of water formed m a short time (fifteen minutes) in 
a normal solution of sulphuric acid in acetone, at 0°, is practically 
negligible. J. c. W. 


Neutral Salt Action on the Change Acetochloroanilide > 

^■Cbloroacetanilide in the Presence of Hydrochloric Acid. 

AlbehtO. It Riyett (Zeitsch. physikal. Chem., 1913, 85, 113 128. 

Compare this vol., ii, 202). — The reaction constants of the change 
acetochloroanilide — ^-p-chloroacetanilide in the presence of hydro- 
chloric acid have been measured in solutions to which chlorides 
of the metals lithium, sodium, potassium, rubidium, caesium, 
ammonium, magnesium, calcium, barium, strontium, and zinc have 
been added. The experiments were carried out at a number of 
concentrations, and a series of measurements was also made in 
the presence of sulphuric acid. It is shown that the velocity 
constant k can he obtained by means of the formula • 
k = [HC1] {0 050 + a[H‘] + &[C1'] + <*[M‘] ) , ’ 

"'here a, b, and d are specific constants depending on the nature of 
the ions. It is shown that change of temperature is without effect 
in the cases examined. Ammonium chloride behaves abnormally j 
this is explained on the basis of the theory of Orton and Jones 
(T., 1909, 45, 114). The relationship between the concentration 
of the hydrochloric acid and the velocity of the reaction is discussed 

J. F. S. 


The Retarding Action of Small Quantities of Water on the 
Decomposition of Diazoacetic Esters in Alcoholic Solution. 1. 

" . 8. Milur ( Zeilsclt . physikal. Chem., 1913, 85, 129 169). The 

velocity of the decomposition of diazoacetic ester by picric acid in 
ethyl, methyl, and isobutyl alcohol solutions has been determined, 
lhe influence of the addition of small quantities of water to the 
alcoholic solutions retards the reaction in a very marked degree, 
t !6 action being greatest in isobutyl alcohol, and least in methyl 
alcohol. On increasing the concentration of the water, the velocity 
sinks until a minimum value is reached, which in the case of methyl 
alcohol occurs at a concentration of 10 mols. of water per litre of 
mixture, and with ethyl alcohol at 6 mols. per litre. The constants 
calculated for the reaction on the unimolecular basis slowly decrease, 

■ ' 113 15 shown by electrical conductivity measurements to he 

ue o a reaction between the picric acid and the solvent. It is 
>0 S10 ' vn that tiler e is a proportionality between the velocity of 
ie reaction and the electrical conductivity in these cases. It is 
,1 “ ,. at U P to , a water concentration of 0’6% in ethyl alcohol 

,f eac ^ on 13 unimolecular, but at this point the water as well 
“ f . ol react with the diazo-ester. The hydrogen ion 
A ’ 1919 “ a , s “ med ’ as in the case of esterification (Goldschmidt, 

1 i n, 1154), and the hydrolytic constant v is calculated. 
v «~ CIV. ii. 70 
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This is found to be 0'57 for methyl alcohol; 0'26, ethyl alcohol 
and 0T2 for isobutyl alcohol. In the case of ethyl alcohol, taki,^ 
account of the change in the ionisation of picric acid by the addition 
of water, it is found to be O' 15. J. p § 

The Retarding Action of Small Quantities of Water on the 
Decomposition of Diazoacetic Esters in Alcoholic Solution IJ 
Hehmann Braune ( Zeitach . phyaikal. Chan., 19 1 3, 85, 170—210 
Compare preceding abstract). — The velocity of the decomposition of 
the methyl and ethyl diazoacetic esters in ethyl alcohol bv tri- 
chloroacetic acid, 2:4: 6-trinitrobenzoie acid, sulpltosalicylic' acid 
and trichlorobutyric acid has been determined at 25°. Ti,e 
influence of the addition of small, measured quantities of water 
on the reaction constant has also been studied. It is shown that 
the addition of water retards the reaction, and to about the same 
extent in every case if the change in the ionisation of the catalysing 
acid is considered. Up to a water concentration of 0'3 mol. per 
litre the results for the catalysis agree with the values calculated 
from Goldschmidt’s formula: k(r + n)=C (A., 1912, ii, 1134 ). 
According to Goldschmidt’s theory, the dimensions of r should b c 
the samo for all acids and substances catalysed by those acids, and 
this condition is fulfilled in the case of the acids used in the present 
investigation, although the value of r for trichlorobutyric acid is 
somewhat larger than in the other cases. The reaction is shown 
not to be a simple hydrogen ion catalysis, for the velocity constant 
increases more rapidly than the concentration of tho hydrogen 
ion. The amount of divergence from strict proportionality between 
the reaction constant, and the hydrogen concentration is different 
in every case, and appears to be specific for each acid. The 
divergence is supposed to be due to the presence of side reactions, 
and an attempt is made to substantiate the assumption by means 
of reactions in the presence of neutral salts. Reactions were there- 
fore carried out in the presence of aniline trichloroaeetate, the 
results of which confirm the above assumption, and also confirm the 
analogy between the diazo-ester catalysis and the catalytic estenfi- 
cation as explained by Goldschmidt. It is also shown that the 
reaction between the diazo-ester and the catalysing acid is retarded 
by water. ^ 


The Influence of Alcohol and of Sucrose on the Rata 
of Solution of Cadmium in Dissolved Iodine, birra 
G. Van Name and D. U. BiLL(wl?R*r. J. Sei., 1913, ij'4 

543—554).— The effect of various concentrations of ethyl alcono 
(0'25 — 3 molar) and of sucrose (1/32 — 1 molar) on the rate a 
solution of cadmium in an iodin^petassium iodide solution i 
been measured at 25°. Since in such processes of dissolution 
purely aqueous solutions it has been shown that tie r 
diffusion at the metal surface is the determining factor f •> ’ 

ii, 973), it follows, assuming that the thickness or 1 , 

layer is not affected by the concentration of the non-e J . 
that the results in aqueous solutions containing non 
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should be in accordance with Arrhenius’s equation for the effect 
of non-electrolytes upon the rate of diffusion of electrolytes, namely, 
/; : /y„(l-"'"/ 2 ) 2 > where Z) 0 and D are respectively the diffusion 
coefficients of the electrolyte in solution in pure water, and after 
the addition of the electrolyte, m is the molar concentration of 
the non-electrolyte, and a is a constant. The effect of the non- 
electrolyte on the reaction velocity above-mentioned should he in 
accordance with this equation, substituting the velocity constants 
for />„ and D. ' • 

Willi alcohol, the observed velocity constants agree well with 
the constants calculated from Arrhenius s equation if an arbitrary, 
all hough, so far as can he judged by analogy, not impossible, value 
is chosen lor the constant (l. With sucrose no value of a gives a 
oood agreement. 

5 In both cases, but especially in that of sugar, the diminution of 
the reaction velocity appears to be larger than would be expected 
from the available diffusion data. 

The probable effect of an increase in viscosity in increasing the 
thickness of the diffusion layer is discussed, and is suggested as a 
possible explanation of the discrepancies. T. S. P. 


The Influence of Foreign Substances on the Activity of 
Catalysts. II. Experiments with Palladium as Hydrogen 
Carrier. Carl Paal and Arthur Karl (Ber., 1913, 46, 3069—3016). 
-In a previous communication (A., 1911, ii, 479), the authors 
have investigated the behaviour of palladium as hydrogen carrier 
iii the presence of metals, and have found that only magnesium, 
nickel, and cobalt are without influence on the catalytic effect of 
the palladium, whilst aluminium, iron, copper, zinc, tin, silver, or 
lead behave as anti-catalyst3. The present paper deals with ’the 
action of compounds of these elements. 

The compounds were coated with palladium by treating them 
with a faintly acid solution of palladium chloride, whereby a thin 
him of palladium hydroxide is formed. After washing and drying, 
j "0 products were moistened with ether, and the palladium 
hvdroxnle reduced by hydrogen at the ordinary temperature, 
llieir action as hydrogen carriers in the reduction of liquid 
unsaturated esters was investigated in the apparatus described by 
Paal ami Gerum (A., 1908, ii, 392). 

The authors are led to the conclusion that those metals which 
lace an anti catalytic influence on palladium show a similar action 
u used m the form of their oxides, hydroxides, or carbonates, 
j |!>ost distinctly shown by palladianised basic lead carbonate, 
...n.j’- ‘ ®. , m . eta l> absolutely destroys the catalytic activity of 

zinc * emeumstances. Palladianised cadmium carbonate, 

Iivdrovhm ’ri' nc i i. car ) ?, flate ’ . ferric hydroxide, and aluminium 
onlv slin-uti- 1 6 P®^ a d'. an * sec l metals, are either incapable or 
or»anic°fnmn iipa i >lB °/ a , Ctmg as hydrogen carriers to unsaturated 
pressures andt ^ *** th<3 0rdmal 7 P re38ure , whilst, at higher 
[he Other han? mper ree ’ cause a hydrogenation . On 

, magnesium oxide, like magnesium itself, does not 

70-2 
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inhibit the catalytic action of the palladium; hydrogenation ev e „ 
appears to proceed more rapidly in the presence of the oxide than 
of the metal, doubtless due to the larger surface exposed. H. \y 


The Influence of Neutral Salts on Catalytic Reactions i n 
Various Solvents. H. C. S. Snethlage (Zeitsch. physical. C/wh 
1913, 85, 211 — 262). — The influence of the addition of picrates of 
p-toluidine, tripropylamine, 0-naphthylamine, carbamide, c-amino 
benzoic acid, acetoxiine, acetamide, p-nitroaniline, acetanilide 
o-nitroaniline, and propionitrile has been determined for the decom- 
position of diazoacetic ester in absolute alcohol in the presence of 
picric acid. It is shown that the catalytic action of picric acid is 
reduced by the addition of picrates, and that the value of the 
velocity constant converges to a value which is different from zero. 
This is attributed to the catalytic action of the undissociated acid' 
A formula of hyperbolic nature is deduced, by means of which the 
velocity constant can be calculated from the concentration of the 
added salt. This formula has the form k^[y.k a + (1-y 
in which 0 is the concentration of the salt m equivalents per litre, 
k H the velocity constant in a solution containing one equivalent of 
hydrogen ions, k„ the velocity constant for a solution containing 
one equivalent of undissociated acid, and y the degree of dis- 
sociation. The formula holds for 0'00909A 7 -picric acid and the 
three salts, p-toluidine picrate, tripropylamine picrate, and jS-naph- 
thylamine picrate. The above-mentioned three picrates retard the 
reaction by the same amount when present in the same concen- 
tration, and when present in the absence of free acid have no 
catalytic action. The other bases mentioned above, when added 
to an equivalent quantity of picric acid, also decrease the velocity 
constant of 0'00909iV-picric acid decomposition, but to a mutt 
smaller extent, which is different in the different cases. This points 
to an “alcoholysis” of the picrates. In the case of carbamide 
picrate, it is shown in one case that the velocity constant increases 
proportionally to the square-root of the salt concentration. A 
formula is deduced by means of which the value of k„ can be 
calculated, and it is shown that the calculated and observed values 
of k M agree satisfactorily. The velocity constant of the and 
catalysed reaction can be calculated if the value of y (determine 
from electro-conductivity), k„ and k„ are known. The velocity 
constant in the calculation is regarded as the sum of two fa , 
one proportional to the hydrogen ion concentration, and the 
proportional to the undissociated acid. The values ot Ajj ■<" j 
are calculated for a number of reactions m ethyl alcohol, n 
alcohol, and water from previously published work of the 
(A., 1912, ii, 749), Goldschmidt (A. 1912, u, 1164), ^ 

In the cases examined it is shown that the ratio A.», « » . , % 

acids with a large affinity constant, and smaller or 1 in , 
small affinity constant. If reactions of the same yp T3 j n , 
stated solvent and are catalysed by the same acid, ^ ^ 

kx/kg is constant even when the absolute values ^ 


are very different. 


even when the aosoiuw - - ol * 

When the acid is used to catalyse reaches 
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different types the ratio h M jle H is in most cases practically identical 
for both reactions. There is obviously a close relationship between 
^ kj, and the affinity constant of the acid, which is but little 
influenced by the solvent The value of kjk„ for the strongest 
acids is approximately unity in ethyl alcohol and methyl alcohol 
solnt ions, so that in these solutions the velocity constant is approxi- 
mately proportional to the total concentration of the acid 
(dissociated + undissociated). The strong acids in water solution 
hare a value greater than unity, and this offers a possible explana- 
tion for the increase in the velocity of the inversion of sucrose 
oil the addition of neutral salts. J. p. g. 

In Commemoration of the Centennial of the Publication of 
the Berzelian System of Symbols. Henry Leffmann (J, Arner. 
Chm. $oe., 1913, 35 , 1664 — 1666). — A translation of Berzelius' 
original paper on " The chemical signs and the method of employing 
them to express chemical proportions.” T. S. P. 


Constitution and Structure of the Chemical Elements. 

Hawhsworth Collins ( Chem . News, 1913, 108 , 235— 236). ' The 

author claims to have anticipated certain recent observations 
relating to the connexion between the different elements. In 
reference to elements of atomic weight less than 60, it is pointed 
out that the valency of an element is even or odd according to 
whether its atomic weight approximates or is nearer to an even or 
odd whole number. Nitrogen is regarded as a possible exception. 

H. M. D. 


Theory of a Nuclear Homology in the Periodic System. 
Dan Radolescu (Chr.m. Zentr., 1913, ii, 922 ; from Bull. Soc. Stiinte, 
Bucnrtsli, 1913, 20 , 500 513). — The author puts forward views 
relating to the constitution of the atoms and the interpretation of 
the periodic system. It is supposed that every element of higher 
atomic weight consists of two parts, which are distinguished as the 
characteristic function " and the “ homology nucleus.” The 
characteristic functions” of the heavier elements are closely 
related in mass and properties to those of the typical elements 
hydrogen, helium, oxygen, carbon, nitrogen. In accordance with 
this, values are assigned to the " proto-elements," from which the 
( laracteristic functions are derived, which represent sub-multiples 
01 the atomic weights of the typical elements. The homology 
results irom the successive addition of certain structural nuclear 
elements which are regarded as derived from hydrogen and helium. 

H. M. D. 


2 f Atoms and Molecules. III. N. Bohr {Phil. 
Tl/*’ (1 8 & 7 ~ 875 . Compare this vol., ii, 689, 943), — 

,, , ™ “ r , ! , eor f relative to atomic structure is further developed 
SI1 ,' P e , . “molecules. The idea that the atoms are formed by 
considJL i, dm ? ° f a . numl>er of electrons cannot be utilised in 
g he formation of a system containing more than a 
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single nucleus, for in the latter case there is nothing to keep q, 
positively charged nuclei together during the binding process j! 
must therefore be assumed that molecules are formed by the i n t fr 
action of systems, each containing a single nucleus, which have 
already bound a number of electrons. 

The simple case of a system consisting of two nuclei and of 
ring of electrons rotating round the line connecting u lem ■ 
discussed in detail with special reference to the constitution of t| le 
hydrogen molecule, and a simple method of procedure is indicated 
by which it is possible to follow, step by step, the combination of 
two atoms to form a molecule. The views put forward lead to 
the conclusion that the breaking up of a hydrogen molecule in 
consequence of the slow separation of the nuclei will result in the 
production of two neutral atoms, and not of a positively and a 
negatively charged atom. This is in agreement with deductions 
drawn from observations on the behaviour of positive rays, 

Indications are also given of the configurations to be expected 
for systems containing a greater number of electrons, and the paper 
concludes with an explicit statement of the assumptions which 
are made in connexion with the author’s theory. H. M. D. 

A New Mechanical Agitator for Laboratory Use. Victoe 
Gbigkard (Hull. Soc. chim., 1913, [iv], 13, 952 — 955). — The apparatus 
is designed for use in cases where a reagent is to be added will, 
constant agitation, and where it may be necessary to use a reflux 
condenser. It consists of a circular plate of iron or copper, 30 cm. 
in diameter, and pierced with three holes 10 cm. in diameter, in 
which flasks can stand. The plate is covered with asbestos board, 
and can rotate about its vertical axis on a pivot fixed to the base 
of a heavy retort stand. The plate is put in motion by a crank 
connected to the periphery of the plate, and actuated from a 
small water motor. If a flask with a reflux condenser and a 
supply tube is to be used, the two latter are connected to the flask 
by a T-piece and supported loosely iu a ring attached to the rod of 
the retort stand. The plate is provided with clips in which closed 
bottles can be held for agitation. The apparatus is figured in the 
original. T ^ 

A Microflltration Method by Centrifugal Force. Castuib 
Strzyzowski (Ost'-rr. Chr.m. Zeit ., 1913, [2], 16, 123 — 1 dtp A sketc , 
with description of an apparatus employed for filtering minute 
quantities of liquids by suction or centrifugal force. F. M. G. 31. 

A New Form of Condenser. PrETER J. Montagne (Chn. 
Wetkblad, 1913, 10, 960— 961).— A modification of the ordinary orm 
of condenser, both ends of the inner tube being bent so ' 
are vertical wlien the condenser is clamped at an angle o 
the horizontal. By attaching a flask to. the lower end a re ... 
condenser is obtained; by transferring it to the oilier 
ordinary distillation can be effected. 
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Extraction Apparatus. Maurice Francois (J. Pharm. Chim. 
1913 Ivii], 409 — 410*). — The apparatus consists of a wide tube 
irovi'dert with a stem which is attached to the flask holding the 
solvent; t' ie t°P tl ie tube is connected with a reflux apparatus. 
\ separate, narrow tube is placed down the centre of the wide 
lube 1 the lower end of this narrow tube is expanded slightly, and 
tbs over the upper end of the stem, whilst the top is closed by a 
conical bulb having a small hole at its lower edge. A small layer 
of cotton-wool is packed round the base of the narrow tube, the 
material to bo extracted is placed above this layer, and in the space 
between tfie narrow tube and the wall of the wide tube, and 
■orered with a second layer of cotton-wool. The vapours of the 
solvent, pass from the flask up the narrow tube into the condenser, 
and the condensed liquid fall3 thence on to the material and 
returns to the flask. W. P. 8. 


Inorganic Chemistry. 


Triatomio Hydrogen Molecules. Johannes Stark (Zeittck. 
yjtklrochtm., 1913, 19, 862 — S63). — A theoretical paper in which the 
constitution of the triatomic hydrogen molecule is discussed on 
the basis of Stark's valency hypothesis. A method is proposed for 
obtaining triatomic hydrogen with the object of examining it 
chemically (compare also Stark, this vol., ii, 901; Thomson, A., 
1912, ii, 885; this vol., ii, 502, 820). J. F. S. 

Displacement of Acids by Hydrogen Peroxide. Joachim 
Spejber (Chen. Zentr., 1913, ii, 1195 — 1196 ; from Schweiz. Wor.h 
Chm. Pharm, 1913, 51, 469 — 472). — If solutions of potassium 
ferroevanide or ferricyanide are evaporated in presence of hydrogen 
peroxide, the corresponding acids are set free. Hydrogen sulphide 
is liberated readily from the alkali metal sulphides, and also, 
although less readily, from the alkaline earth metal sulphides. 
Ammonium hydrogen sulphide gives rise to hydrogen sulphide and 
traces of ammonia, but oxygen is not set free. If polysulphides 
are present, sulphur is deposited. H. M. D. 

Fluorine is a Constant Element in the Emanations from the 
Earth’s Centre. Armand Gautier (Cnmpt. rend., 1913, 157, 
020 — 825 ). — In support of his view that fluorine is to be found in 
all rocks, thermal waters, and vapours coming from the earth’s core, 
the author has examined the vapour ohtained from fumerole 
assures in the crater of Vesuvius, and also hot water obtained 
from a. sounding hole 150 — 170 metres deep at T.arderello, in 
Tuscany. In the gas from Vesuvius he found 0'110 mg. of fluorine 
per litre measured at 760 mm., whilst in the condensed water from 


* and Anal. Falsi/., 1913, 6, 608—609. 
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the boric acid containing vapours of Tuscany he found 3 72 
per litre, a value closely in accord with the fluorine content 0 f the 
mineral waters from Vichy and Luxeuil. W. q 

New Method of Preparing Colloidal Sulphur and Selenium 
Julius Meyer (!?«•.. 1913, 46, 3089-3091. Compare Jannek, this 
vol ii 948). — Sulphur and selenium are readily soluble in con- 
centrated hydrazine hydrate, forming viscous, deeply coloured 
solutions. In this case, definite chemical change occurs, probably i„ 

a “f N TNt h OH + 3 q S=2H 2 N-NH,-SH or 

6NH 2 ’NH 3 *OH + 3S = 2(H 2 N-NH 3 ) 2 S + (HgN'NH^SOj + 311,0. 

If the solution of selenium is cautiously acidified after a few days, 
the odour of hydrogen selenide is very obvious,^ whilst Lobry it 
Bruyn (A., 1895, ii, 196) bas shown that the similar solution o( 
sulphur smells of hydrogen sulphide. 

The selenium solution, when largely diluted, gives an intensely 
red solution, which is extraordinarily stable; it may be preserved 
unchanged for months, and is unaltered by prolonged boiling. On 
preservation, minute quantities of red selenium separate, which, 
however, disappear when the solution is agitated. The sulphur 
solution, when similarly treated, yields immediately a clear, lemon- 
yellow solution, which becomes yellowish-white owing to the 
formation of colloidal sulphur. In the concentrated condition, the 
sulphur solution is not so stable as the selenium solution. The 
solutions cannot be dialysed. '' • 

Crystallised Sulphuric Acid, H 2 S0 4 ,H 2 0. A D. Doyn (Chm 
WmibM, 1913, 10. 956 -957). — When cooled with ice, a mixture of 
84-85% sulphuric acid with a large excess of sulphate of lead or 
barium deposits crystals of the monohydrate, HoS0 4 ,HjO ^ ^ 

Crystallised Sulphuric Acid and its Hydrate. Willexi P. 
JouisL (Qkm. VMM, 1913, 10, 962-963 Compare prec-ed.og 
abstract) —A rapid crystallisation of the monohydrate o sulphuric 
acid is induced by cooling 83'3-84% sulphuric acid with ice^ 

New Determination of the Atomic Weight of Sriemm 
Julius Meyer (Zeitsch. Elektrochtm., 1913, 19, 833 • * ' )■ ^ of 
is quantitatively oxidised in a quartz bulb by P» g ttacffl 0 f 
nitrogen peroxide and oxygen over it at 215 . ^ dioxide 

nitrogen peroxide are removed by distilling the sslemu^ 
repeatedly in the same bulb- A mean °f fi coatrol P o{ the method 
the value for selenium: Se-79135. As a , an d it was 
the selenium dioxide was reduced by hy razi S ■’ cut co uld 

found that the quantity of selenium used m an exp tJly 

be entirely regained from the reduction experiment,^ £0 , uble 
it is shown that both crystalline and ™ or P hous ; j hydrat e solution, 
to a considerable extent in concentrated hydrazine ny 
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producing thereby stable selenium sols, which are easily pre- 
cipitated by hydrochloric acid. A series of vapour pressures of 
selenium dioxide and selenious acid at temperatures 20—320° are 
jiven, thus showing that the conversion of selenious acid into 
selenium dioxide by heat is not suitable for the determination of 
the atomic weight of the element. J, F. g. 

Hydrogen Selenide and Hydrogen Telluride as Acids. 

LrnffiK Bruner (Ztilsch. SieJctvochim. t 1913, 19 , 861). — A deci normal 
solution of hydrogen selenide under atmospheric pressure is dis- 
sociated to the extent of 41%, and has an affinity constant of 
1'7 x 1<H. A solution of hydrogen telluride O'OliV, in the absence 
of air, has a specific conductivity of 2 x lO" 3 , and at this concen- 
tration is 50% dissociated. If a bubble of oxygen is allowed to 
enter the conductivity-vessel, the hydrogen telluride is at once 
decomposed with the deposition of tellurium, and the conductivity 
at once falls to almost zero, proof that the original conductivity 
is due to the hydrogen telluride. From these experiments it i's 
shown that the elements of the fifth group of the periodic system 
increase in their acidic character with increase in the atomic 
weight. This is shown by the series H 2 0, H 2 S, H 2 Se, II 2 Te. 


The Oxidation of Nitrogen in the Electric Discharge. 
A polf Koenig and E. Elod (A«r„ 1913, 46, 2998— 3009).— The reply 
of Fischer and Hene (this vol., ii, 317) to the criticism by Konig 
(this vol., ii, 210) of their interpretation of their results on tho 
combination of nitrogen and oxygen (this vol., ii, 132) is stated 
to he unconvincing. 

The authors have made experiments similar to those of Fischer 
and Hene, with a spark discharge between iron electrodes, but 
with a somewhat larger chamber constructed of glass for the 
discharge. Their results indicate that in spite of special pre- 
cautions to prevent the second gas diffusing back into the one which 
is being submitted to the discharge, such diffusion does occur 
probably aided by inevitable eddies in the chamber. In a check 
experiment in which nitrogen was submitted to the discharge, and 
len, passing into the exit-tube from the chamber, was mixed with 
an entering stream of methane, the spectrum of the discharge soon 
s.io»ed the presence of cyanogen in the chamber, and the collected 
P asps contained hydrogen cyanide. 

Hie view is still held that in the combination of nitrogen and 
ti,:"" l !" der the l " fiuencc of , fch e electric discharge, probably both 
mg gases become activated before combination ensues. 

D. F. T. 

H°* id r;!! 0n f and 0x yg« D ' William W. Strong 

i 7^ l\ 3 ’ 50 ’ ^4 212). Strutt (A., 1911, ii, 482 ; 
- n4 r\ ’ an ‘? Strutt an d Fowler (A., 1911, ii, 678; 1912, ii 

The mXrr react ' Jns 1,1 which nitrogen is involved. 

d consists in producing modifications of various sub- 
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stances in the electrical discharge and studying the spectra of tt 
after-glows. The after-glow in air is regarded as probably A '' 
the oxidation of nitric oxide by ozone. e to 

It has been considered probable that the electrical method 
be of service in elucidating the mechanism of formation of 
and nitric oxide, and the author has therefore carried out 1 ? 0118 
preliminary experiments with the corona discharge, this metlM 
enabling the ionic streams to be partly controlled. p q 0,J 

Flames Containing Nitric Oxide. Alfred Reis and n 

Waldbauer (Zeitsch. physikil. Chem., 1913, 85, 62 98) Sieap 1 ! 4 

burning flames have been produced from a mixture of the • ' l 
methane, oxygen, and nitric oxide. These flames could be separaM 
into their two cones, which burnt quietly even when the ' 
portions of the gases were varied over wide limits. It is . ' T ' 
in the case of flames containing small percentages of nitric oxide' 
that the gases coming from the inner cone contain ammonia' 
acetylene, and hydrogen cyanide. An examination of the com’ 
position of the gases between the two zones at different heights 
above the inner cone shows that the hydrogen cyanide decreases 
with increasing height, whilst the ammonia rises to a maximum 
and then falls, thus showing that the ammonia is formed from 
the hydrogen cyanide. In the case of mixtures containing a ],!»}, 
percentage of nitric oxide, the inner cone shows the characteristic 
appearance of substances burning in nitrogen peroxide. Tho tem- 
perature, light emission, and velocity of explosion of this inner 
cone are investigated. It is shown that in the combustion in this 
inner cone 90% of the nitrogen peroxide is transformed into nitric 
oxide, which then passes out of the inner cone unchanged; about 
33% — 25% of the methane also escapes from the inner cone nuburnt. 
The hydrogen is almost completely oxidised, but the carbon 
monoxide is only oxidised to a very small extent. Measurable 
quantities of formaldehyde are to be found in the gases between 
the two zones. The gaseous mixture between the zones consists of 
about 40% of nitric oxide with combustible gases and water vapour. 
Analysis of the gases between the zones at various heights allows 
that the nitric oxide is slightly decomposed, but that the methane 
is unchanged : the concentration of hydrogen increases whilst that 
of the carbon monoxide falls. When the gases between the two 
zones contain sufficient oxygen, a new cone appears between the 
inner and outer cones; this is termed the middle cone, and in it 
the combustible gases are burnt at the expense of the nitric oxide. 

J. F. 3. 

Explosion of Nitrogen Iodide Under the Influence of 
Acoustic Waves. Ernst Beckmann and Otto Faost (Her.. 191 3, 
46, 3167 — 3168). — Champion and Pellet (this Journ,, 1872, 871: 
1873, 31) claim to have exploded nitrogen iodide by means of 
acoustic waves. It is now shown that nitrogen iodide cannot be 
detonated even with a wide range of acoustic vibrations. 

E. F. A. 
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Ammonium Peroxides. Johannes D’Ans and 0. Wedtq (Her , 
1913. 46. 3075 — 3076. Compare Melikov and Pissarjevski, A., 
1-S93. u> 101) 219, 292). When dry ammonia is passed into a 
solution of P ure hydrogen peroxide in absolute ether which is 
cooled io about -10°, crystals of ammonium hydroperoxide, 
y | { o.,H, separate, which, in the presence of a further quantity of 
ammonia, disappear with the formation of an oily layer. The 
latter solidifies with some difficulty at about -40°, and yields 
ammonium peroxide, (NHJjOj, which commences to decompose 
tvitli evolution of gas at —10°, and has m. p. about -2°. It 
readily loses ammonia, forming ammonium hydroperoxide if the 
temperature is not allowed to rise too high. 

Ammonium hydroperoxide has m. p. about + 14° (decomp.) 
instead of -20° as given by Melikov and Pissarjevski. H. W. 

Modifications of Phosphorus. Alfred Stock and Ekich 
Stamm { Her., 1913, 46, 3497 — 3513). — Hittorf’s phosphorus, prepared 
according to the method of Stock and Gomolka (A., 1910, ii, 30), 
does not conduct electricity, and there are no sufficient reasons 
for calling it “metallic phosphorus.’’ In the purification, the lead 
dioxide produced during electrolysis should be removed by 
Irrigation before the treatment with hydrochloric acid. Hittorf’s 
phosphorus is volatile at 280°, whereas only traces of red phosphorus 
volatilise at that temperature. 

In contradiction to Smits and Leeuw (A., 1911, ii, 263), it is 
found that the melting point of colourless phosphorus is not altered 
by heating it to 100°, followed by rapid cooling. 

Red phosphorus, formed by heating pure, colourless phosphorus 
at 300°, may he made to melt at temperatures varying from 
579® to 601°. The various phenomena observed indicate that the 
melting point is affected by displaceable equilibria which exist 
between different modifications of phosphorus; it is, for example, 
possible to maintain a dark modification in contact with a clear 
fusion for hours together at about 545°. 

In contradistinction to the statements of Arctowski (A., 1896, 
ii, 559), red phosphorus is not appreciably volatile at 100°, or even 
at 200°. The vapour from red phosphorus heated at 280 — 400° 
condenses partly as red phosphorus. Hittorf's phosphorus at 
oOO -350° gives a vapour which condenses as colourless phosphorus, 
even when the vapour is subjected to intermediate heating at 
500°. Colourless phosphorus also g'ves a colourless distillate; it 
ollows that the vapour of red phosphorus must contain molecules 
of the red modification, which is in accordance with the fact that 
under appropriate conditions red phosphorus can he sublimed in 
gg® crystallin 6 form (Stock, Schrader, and Stamm, A., 1912, ii, 

Attempts were made to see if there was a relation between the 
' jssonation of phosphorus vapour, and the amount of red phos- 
p iorus ormed when the vapour is quickly condensed, since it has 
Freiiously been shown (Stock, Schrader, and Stamm, he. cit.) that 
po ymerisation of P 2 to P 4 molecules is a slow process. The 
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vapour was heated in a tube at 900°, and then carried, by a stream 
of nitrogen, into a cold part of the tube, where it condensed part], 
as red and partly as colourless phosphorus. The latter could then 
be separated by distillation at 200 — 250°, and the relative amount 
of the two forms determined by weighing. The results were not 
concordant, but nevertheless indicated that more red phosphorus « 
formed than corresponds with the dissociation into P 2 -mo3eeuIes, 
that is, that the P 4 -molecules also take part in the formation of 
red phosphorus, possibly in accordance with the equation: 

rP» + yP<=I’(2« + 4v)- That P2- molecules tal j e P art 18 tlle formation 

of red phosphorus cannot be doubted, since phosphorus vapour 
heated at 1200° under 5 mm. pressure gives a deposit of red 
phosphorus which does not contain more than 1 % of colourless 
phosphorus. 

The proportion of red phosphorus formed from phosphorus 
vapour at 300° was determined. Colourless phosphorus was distilled 
into narrow, short tubes, in such quantity that it was completely 
vaporised at the temperature of the experiment. On prolonged 
heating red phosphorus deposited on the walls of the tube, even 
if the tubes had been heated previously to 1000 °, in order to 
destroy all nuclei of red phosphorus. The results were affected by 
the fact that the surface of the tubes had a catalytic effect on the 
formation of red phosphorus, but comparative experiments showed 
that the quantity of red phosphorus formed diminishes as the 
pressure decreases ; below pressures of about half-an atmosphere, no 
red phosphorus is produced. 

When the tubes contained so much colourless phosphorus that 
it did not all' vaporise at 300° the liquid remaining rapidly 
changed into loose, red phosphorus, which then became more 
compact, by reason of red phosphorus depositing from the vapour 
into the pores. This explains the “ cementation ” of phosphorus 
first observed by Lemoiue in 1871. 

The authors discuss the above and other results fromJ:he point 
of view that the following two equilibria exist: P 4 ~ 2 P 2 and 
rrP, + yP 4 lT 7 !P(z»+ 4 j). assuming, in accordance with the experimental 
evidence, that the polymerisation of P 2 to P 4 -molecules takes plate 
relatively slowly, whilst the formation of red phosphorus 
takes place rapidly. ' 


Vaporisation of Phosphorus in Oxygen and Other Gas» 
Mieczyslaw Centnerszwer (Zrilsch. physikil. Chum., 19m. 8°. 

99 112 ). — It is shown that phosphorus volatilises in pure oxygen 

without oxidation in just the same way as it does m other gases, 
and thus obeys Dalton’s law of partial pressures. The vapour 
pressure of phosphorus in oxygen, hydrogen, carbon d^nde , « 
coal-gas has been determined at low_ temperatures. Tl ® , 

consists in leading the dry pure gases in measured ( l lia ® l , -g € J 
over three porcelain boats containing sticks of speei P ^ ^ 
phosphorus. Similar experiments were made in ^ 

little iodobenzene vapour was contained, ihe Kvdrogen 

were obtained: oxygen at 20°, p=0'0251 mm. mercury, hy g 
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at JO 0 , /)=0'0253 mm.; 25°, p=0‘0426 mm.; 30°, p=0'0724 mm.; 
355“ p=0'0889 mm.; 40°, p = 0'1221 mm.; carbon dioxide at 20°, 
—0-0312 mm.; coal gas at 20°, p=0'0242; and in air at 20°, 

_ 0 0-53. It is shown that the presence of those gases and 
vapours which prevent the oxidation of phosphorus have no effect 
on its vaporisation. Qualitative experiments are carried out with 
a large number of organic vapours to investigate the cause of their 
negative catalytic action on the oxidation of phosphorus. It is 
shown that the iodine substitution products are particularly active 
in this respect; the action is attributed to the presence of free 
iodine, for it is shown that iodine itself has the same action. Two 
substances, nitrobenzene and diphenylamine, work positively in 
catalysing the oxidation of phosphorus. If a drop of these sub- 
stances is brought in contact with phosphorus in air, the glow 
is strengthened, and almost immediately the phosphorus bursts 
into flame. J. F. S. 

Oxidation of Areenious and Antimonious Oxides. Percy 
Khgerton (J. Amur. Ckem. Soc., 1913, 35, 1769 — 1770), — In contra- 
distinction to Tingle (A., 1911, ii, 1086), the author finds that 
arsenious and antimonious oxides do not undergo oxidation when 
aqueous-alcoholic solutions are boiled for some time. T. S. P. 

Boron Hydrides. III. Solid Boron Hydrides ; the Hydride 
Bjllj. Alfred Stock, Kurt Fmederici, and Otto Pribss {her.. 
1313, 46, 3353-— 3365).— It has already been shown (Stock and 
Friederici, this vol., ii, 699) that the boron hydride, B 4 H 10 , is 
readily decomposed at 100°, with the formation of the hydride, 
B,H 0 . This decomposition also takes place, but not so readily, 
under the action of ultra-violet light. 

In addition to the properties of the hydride, B 2 H 6 , which have 
already been given {loc. cit.), other properties are mentioned in this 
paper. Among these may be noted: m. p. —169°; in the presence 
of air it gives solid boron compounds containing oxygen; it reacts 
with bromine (in carbon disulphide solution), but’ not with dry 
hydrogen chloride; with water it reacts so much more slowly than 
the hydride, B ( H W , that a mixture of tile two gases may be 
analysed by treatment with water. 

When the hydride, B 4 H 10 , is heated for four to five hours at 
100°, or the hydride, B 2 H 6 , for forty-eight hours at 115—120°, a 
\ outlie solid hydride , B J0 H 14 , is formed, together with a non- 
colatile, colourless, solid hydride, and a non-volatile, yellow hydride. 

The hydride, B 1(J H 14 , is a colourless substance, with a penetrating, 
peculiar odour, which is not similar to that of the gaseous hydrides, 
t sublimes in a vacuum, giving centimetre-long needles, or else 
compact crystals, m. p. 99 5°, l) 0 94. Decomposition of the fusion 
commences at 200°, and at higher temperatures yellow products 
are formed. The vapours can be heated at 400° for a short time 
without appreciable decomposition, but at 600—700° decomposition 
Iu ,.°, °i. 0tl ant ^ h ydrogen takes place. No decomposition of the 
olid substance takes place on exposure to the air, although the 
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vapours slowly react, giving the odour of It is not attack*! 

bv water, even by boiling water, but dissolves in sodium hydroxide 
giving an intense yellow solution. When kept for several days at 
room temperature, in the absence of air, some decomposition takes 

Pl The two non-volatile solid hydrides mentioned above can be 
separated from each other by the fact that the colourless hydride 
is soluble in carbon disulphide, the yellow hydride being insoluble. 
The former probably contains 12 atoms of boron to the molecule; 
it is stable towards water, and dissolves in sodium hydroxide to a 
yellow solution. On heating at 150° it gives the yellow hydride, 
which is soluble, with decomposition, in water, and probably has 
the atomic ratio 5B : 4H. _ , . . , 

In the course of the investigation, other boron hydrides have 
been detected, but they have not yet been sufficiently investigated. 

The Hvdrothermal Formation of Silicates. Tan, Uiggli 
and George W. Morey (Zeitsch. anorg. Chem., 1913, 83 , 369-416}.- 
A review of previous work on the hydrothermal formation of 
silicates including theoretical discussions of the equilibrium in 
aqueous’ solutions above 300°. Definite quantitative data are very 
scanty A bibliography, including the principal data from each 
memoir cited, is included, together with a tabular index according 
to mineral names. C ’ 

The Reaction between Sulphur and Potassium Hydroxide 
in Aaueous Solution. Herman V. Tartar (J. Amir. Chem. So c, 
1913 35 1741 — nil) —The primary reaction of sulphur with 
potassium hydroxide in hot nueous solutions ‘^es placc u, 
accordance with the equation: 6kOH + 8S-2K,S 3 + K. 2 b 2 G s . JHjU 
When sulphur is used in excess, a secondary reaction occurs ,,, 
which it combines with the bisulphide to form the pentasiilphide. 
Potassium tetrasulphide is perhaps formed as an intermediate 
product. Variation in temperature (below 100°) and concentration 
does not alter the nature of the reaction. . • 

In the analysis of the various solutions, the potassium » tie 
form of thiosulphate, and the sulphur present as P° Mihidc » 
thiosulphate, as sulphite and as sulphate were Uc ord, 
to the methods given by Haywood (A 190», n, “Hj mt 
estimation of potassium present as polysulphid of zillc 

by precipitation wift a jtandard ammoniacal » ^ 

T. 


by precipitation with a stanaara Tartilt 

chloride, when zinc polysulphide is precipitated (compare la 

J. Ind. Eng. Chem., 1910, 2 , 271). 


A Family of Metallic Phosphides 
Phosphide, P,H 5 . Robert Bossuet and 
rend., 1913, 157 , 720-721. Compare A 1911 . 
phosphide dissolves in liquid ammonia to y e p ow crystals 

which on evaporation at -18° deposits transpar n , jebow ) ^ 
bavin" the constitution Rb a P 3 ,5NH 3 , and efflorescing 
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0 f their ammonia at the ordinary temperature. This alkaline 
phosphide in solution in liquid ammonia reacts with solutions of 
nitrates of barium, strontium, calcium, silver, copper, and lead in 
the same solvent, giving amorphous precipitates, yellow in the 
case of the alkaline earth metals, brown for silver, and black for 
the Olliers. The precipitates only deposit slowly, and are very 
rr'adilv ox idieed in the air. The authors succeeded in isolating and 
analysing the lead, phosphide, finding it to have the constitution 
pi)p J thus giving indication of a series of such phosphides of 
bivalent metals having the constitution MP 5 . When heated in a 
vacuum at 400°, lead phosphide loses its phosphorus, leaving 
metallic lead. The phosphide burns spontaneously in air, is 
attacked slowly by water, with dilute sulphuric and hydrochloric 
adds rives solid hydrogen phosphide and the salts of lead, and 
with dilute nitric acid it yields lead nitrate and phosphoric acid. 

W. G. 

Hydraulio Lime Containing MagneBia. I. Thermal 
Decomposition of Normal Dolomite. 0. Kallauner (Chem. Zeit., 
1913 , 37, 1317). — Dolomite is sensibly decomposed at about 500°. 
The velocity of decomposition increases slowly at first, more 
rapidly above 650°, and reaches its first maximum at 710 — 730°. 
Above this temperature, it again increases slowly up to 870°, then 
more rapidly, and attains a second maximum between 900° and 
915°. The presence of free lime was first observed in the aqueous 
extract of the product which had been heated at 875° during 
fifteen minutes. The conclusion is drawn that the double salt is 
decomposed into its components to an appreciable extent at 500°, 
and that the process attains its maximum velocity at 710 — 730°, 
whilst, further, the liberated magnesium carbonate immediately 
breaks down into magnesium oxide and carbon dioxide. The 
residual calcium carbonate begins to decompose at 875°, and this 
process reaches its maximum velocity at 900 — 915°. H. W. 

Atomic Weight of Barium. William CEohsnkr de Coninck 
{Res. gen. Chin, pure appl., 1913, 16, 245). — Pure barium carbonate 
was prepared by the action of sodium carbonate on barium chloride, 
when analysis indicated a purity of 99'998% ; this was decomposed 
by nitric acid, and the evolved carbon dioxide weighed. From 
these results the molecular weight of BaCCb — 197*36, of BaO = 
153 36 , and the atomic weight of Ba- 137*36. F. M. G. M. 

The Optical Orientation of Some Cast Metals. Kurd Endell 
and H. Hanemann (Zeitsck. anorg. Chem., 1913, 83, 267—274).— 
koine cast metals have been examined by reflecting polarised light 
from (heir polished surface and passing it through a quartz plate 
and analyser. Anisotropy of the reflecting metal is easily detected 
!" * . wa 7- In another modification of the method, ordinary 
i: ' ls used, which is examined after reflexion by means of a 
■ si art plate, which shows interference bands when the metal is 
anisotropic. 
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The metals are fused in small porcelain crucibles and cool • 
air. Sections are thon cut at several angles and polished v, . ' 111 
etched. ’ 1 not 

Zinc and antimony crystallise, like ice, in similarly orieit 
crystals, perpendicular to the cooling surface. Stirring 
cooling gives an aggregate of irregular orientation, and this Uni ? 
only is obtained with bismuth and tin. When an anisot™ • 
metal is present, together with a eutectic, the primary crystal 
in some cases similarly orientated, and in other cases not so S We 

Cementite in steel is anisotropic, as are sulphide enclosures 
also iron phosphide and silicide, and 80% ferromanganese §;j; , 
slag enclosures are isotropic. Anisotropy has not been del ? ‘f 
in cold worked steel. C H p f 

The Binary Systems Zinc-Tin, Zinc-Cadmium, and Ti 
Cadmium, and the Ternary System Zinc-Tin-Cadmium 
lllCiiiRD Lorenz and D. Plumbridge (Zeilach. anorg. Chm ]<m 
83, 228 — 242). — The three binary systems are of a simple type’ 
and tho freezing-point curves are in good agreement with previous 
determinations. The eutectic point Sn-Zn is found at, 13 -.- 
atomic % Zn and 199°, of Cd-Zn at 27 atomic % Zn and 264 ° and 
of Sn-Cd at 29 atomic % Cd and 177°. Solid solutions are formed 
in the last series up to 2 atomic % Cd. The first series is free 
from solid solutions, and the second only contains them to a very 
limited extent. 

The ternary system is of a very simple type, with three freezing 
point surfaces, of which that which corresponds with the me- 
tallisation of zinc is much the largest. The ternary eutectic 
contains 70'83 atomic % of tin, 25 41% of cadmium, and 3'70% of 
zinc, and freezes at 164°. 

Microscopical examination confirms the thermal results. 

C. H. D, 

Arsenides of Cadmium. Sergei F. Shemtschkiini (J. Him. 
Phys. Ohem. Soc., 1913, 45, 1137 — 1155). — The author has made a 
systematic investigation, by means of the melting-point method ami 
of the microstructure, of the system cadmium-arsenic. The alloys 
were prepared by fusing cadmium beneath a layer of mixed lithium 
and potassium chlorides and gradually adding coarsely ground 
arsenic; by this means volatilisation of the arsenic is minimised, 
and mixtures with large proportions of arsenic can be obtained. 

The results obtained indicate the existence of the two compounds 
CdjAsj and Cd As,, and are confirmed by the curves of specific 
gravity and atomic volume, each of these consisting of throe 
rectilinear branches meeting at points corresponding with the above 
two compounds. Both compounds are formed with increase ot 
volume, and have the specific gravities 6'25 and 5'86 respectively, 
whilst those calculated according to the law of mixtures are 7 It 
and 6'69. The relatives values of the hardness of the compounds 
and their constituents are: cadmium, 2; CdjAfc, less than do, 
arsenic, 3'5; CdAsj, 3'5 — 4. 



INORGANIC CHEMISTRY. 


ii. 3057 


From the configuration of its crystals in conjunction with its 
composition, the compound CdAs. 2 may be regarded as probably 
belonging to the pyrites type. H p 

The Scientific Foundations of Furnace (Roasting) Oper- 
ations. Rudolf Schenck (Zeitsch. angew. Chem., 1913, 26, 646 652). 

—A lecture delivered before the Verein deutscher Chemiker at 
Breslau in September, 1913, dealiug with the results hitherto 
obtained in the roasting of lead and copper sulphide ores. 

T. S. P. 


Decomposition of Sparingly Soluble Lead Salts. Friedrich 
Auerbach and Hans Pick ( Zeitsch . ffleklroclusm., 1913, 19, 

S27 —830). — The conditions of stability of basic lead carbonate ill 
the presence of sodium carbonate, sodium hydrogen carbonate, and 
-odium sulphate have been worked out at 18° and 37°. The results 
are plotted on spatial diagrams, in which it is shown that a double 
wilt of basic lead carbonate and sodium carbonate of the formula 
:iP!)C0 3 ,Pb(0H) 2 ,Na 2 CO 3 is formed as a greyish-yellow powder 
when the concentration of sodium carbonate slightly exceeds O'lA. 
This compound is decomposed by water into white basic lead 
urbonate and sodium carbonate. Similar investigations were made 
"■illi lead chromate and its basic salts; it is shown that a similar 
spatial diagram can he drawn to represent the regions of existence 
w lead chromate and its basic salts. The diagram for lead chromate 
differs from that of lead carbonate, inasmuch that in the latter case 
tliereis only a small region in which the normal lead carbonate is 
stable, whilst in the former case the stability region of lead 
chromate is very wide. ° J F S 


Change of Properties in the Polymorphic Transformations of 
Thaiiium Tm Zinc, and Nickel. (Max Werner (Zeitsch. unora. 

83 > 276—321). — The transformation curve of thallium 
has be ™ stemmed up to 3000 kg. per cm.*, and within this 
range the temperature of transformation is lowered by pressure 
"! “". ,ost hnear manner, the lowering being 6° for an increase 

’ , k S’ P er , c "‘- The volume change is 0'000044 c.c. per ■ 

for tiiTs r l the / aIUe 0 ' 26 + °-° 7 <*!■ Per gram is calculated 
tor the heat of transformation, whilst Tammann’s method gives 

I,le , e ectncal conductivity of thallium wire prepared by 
...r ’, ' ' 1 uader g° es a sudden change at the transformation tem 
t«k Ls V eCry u llllS3tl011 s Of Ule metal hardened by extrusion 
nmrlif.I ab °vo the transformation temperature. The two 
TliercTs I0 " r h u 6 r lfIere - lt tem P erat »ire-coefficients of conductivity. 
'■opi*r at 226° (!lSCOntlnuifc . v iu the thermoelectric force against 

,,f ( .!:? Sf r ati - ° f fc ‘ " llas bcen detected at 168° under 100 kg. 
pressures bv ? 0rres P°? ds W1 th the values obtained under different 
^ r 7*" bUt the transformation is often sup- 
The heat 0 f^„] 18 ™" structed fr «m the existing data. 

formation of tetragonal into rhombic tin is 

71 
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0'02 cal. per gram, and the volume change 0'00017 c.c. per 
The electrical resistance undergoes a change at 161°, ]j U |° 'J? 
thermal effect is too small to be detected with the apparatus us a 
The thermoelectric force of a tin-nickel couple shows a break' 6 
the same temperature. at 

A thermal effect in zinc has been detected at 304°, but not 
170°. The same result is obtained by an examination of th 
electrical resistance, and of the thermoelectric force measured against 
iron or platinum. A determination of the upper limit of elasticity 
also fails to show any discontinuity of the properties of ziu c a p jjq; 

The heat of transformation of nickel at 352° is determined fron 
the cooling curves to he 0 013 cal. per gram. The electrical 
resistance and the thermoelectric force measured against copper 
indicate a break at 355 — 365°. This is also the temperature oi 
the magnetic change. A volume change does not occur, and the 
transformation temperature is the same for hard and soft wires 

The bearing of these results on the explanation of the re- 
crystallisation of hardened metals is discussed. 0. B. I). 

Rapid Refining of Copper with a Rotating Cathode, 
Chahles W. Bennett and C. O. Brown (/. Physical Chun., 1913, 17 ’ 
685 — 694). — Au apparatus is described by which Ike electrolytic 
refining of copper can be demonstrated to students. The apparatus 
works at 65 amperes per sq. dcm. of cathode surface, and by 
its means 100 grams of copper can be deposited in an hour. 
Experiments are described in which the usual impurities of copper 
are separated from artificially prepared anodes. Working scale 
drawings are given of the apparatus. The rotating cathode makes 
about 5000 revolutions per minute, and is made of aluminium, 

J. F. S. 

•Apparatus for the Purification of Mercury by Distillation in 
a Vacuum. Bertram Lambert (Chem. News, 1913, 108, 224—225). 
— The apparatus described by the author does not differ in prin- 
ciple from the ordinary apparatus, which makes use of tile baro- 
metric method for maintaining a vacuum. T. S. F. 

Theory of the Preparation of Aluminium. Richard Lorekz, 
Asmus Jabs and W. Eitel (Zeilsch. anorg. Chem., 1913, 83, 328). 
A correction. The eutectic proportions given (this vol., ii, 963i 
contain a numerical error. They should be 13'6% of aluminium 
fluoride and 86'4% sodium fluoride, in good agreement with the 
values found by Fedot-eev and Iljinsky (this vol., ii, 324). 

C. H. ft 


Action of Three % Hydrogen Peroxide Solution on 
Aluminium. Drostk ( Chem . Zeit., 1913, 37, 1317). Ihe C0110s !“ 
of an aluminium beaker, which had contained 3% hydrogen P er0 *j: 
solution for a short period, has led the author to exa ™' n ® « 
action of the latter on a sample of aluminium containing 
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Fe U'03%, Si O'. 51%. The metal is rapidly- dissolved with the 
exception of a few black apeeks, which consist of aluminium, to 
which silicon adheres. The white precipitate which is formed has, 
, vliei , air-dried, the composition A1 2 (OH)„,2H 2 0. Soluble colloidal 
aluminium hydroxide does not appear to be formed. Aluminium 
vessels are thus unsuitable for liquids which contain or can form 
free oxygen or ozone. H. W. 

The Binary System Aluminium-Tin. Richard Lorenz and 
1 ). Plcmbridge ( Zeitsch . anorg. Chan., 1913, 83, 243 — -215). — 
Freezing-point determinations and microscopical examination con- 
lirm the conclusions of Gwyer (A., 1906, ii, 544) that solid solutions 
are not formed in this system, and that the eutectic point is at 
93 atomic % Sn (compare Shepherd, A., 1904, ii, 486). C. H. D. 

The Presence of Gallium in Commercial Aluminium and its 
Separation. Ch. Boulanger and J. Bakdet (Compl. rend., 1913, 
157, 718 — 719). — The authors have proved the presence of gallium 
in several specimens of commercial aluminium by spectrographic 
methods, and in one case have isolated it in the form of its oxide, 
milling 0 017% of gallium in the commercial metal. Specimens of 
bauxite similarly examined were also found to contain aluminium. 

W. G. 

Alloys of Manganese and Cobalt. Karl Hiege ( Zeitsch . 
mtirg. Ukem., 1913. 83, 253 — 256). — Manganese and cobalt foirn a 
rrmtinuous series of solid solutions, the freezing-point curve passing 
through a Hat minimum at about 30% of cobalt and 1150°. The 
crystals are not homogeneous, but become more nearly so after 
annealing in magnesia at 1000° for live hours. The magnetic 
transformation curve falls with increasing manganese, in almost 
linear fashion. C. H. D. 

Manganese Carbides, and Their Preparation by Heating the 
Metal in a Current of Methane. Siegfried Hilpert and J, 
Pacnkscu (Btr., 1913, 46, 3479 — 3486), — When finely [owdered 
manganese is treated with methane, or with a mixture of methane 
anil hydrogen, at 600—900°, carbides are formed (compare Hilpert 
iiitfl Ornstein, this vol., ii, 604). In pure methane, carbides con- 
taining over 20% of carbon were obtained, and in mixtures of 
equal volumes of hydrogen and methane, carbides containing up 
to 15% of carbon. The limiting amounts of carbon taken up at 
t ie various temperatures do not, however, correspond with simple 
stoic heiomelric proportions. 

W hen the carbides contain 8% or less of carbon, treatment with 
u u e acids gives nearly all the carbon as methane; very little 
<■ i\ ene and no acetylene is evolved. With more than 8% of 
Cai ) ? n> . tatt y substances and spongy carbon are produced. The 
'Oiic usion is therefore drawn that the carbides are not derivatives 
Jin 6 hydrocarbons, as are the carbides of calcium and 



ii. 1060 


ABSTRACTS OF CHEMICAL PAPERS. 


The carbides are, to a great extent, ferromagnetic. u a „ . 
properties are evidenced with 1% C, and reach a maximum 
about 4% C. Carbides containing more than 7% C are not 
magnetic. T. S. p 

Structure and Properties of Alloys Prepared by p U8i 
Together Iron and Zinc Under Pressure. U. Ratdt and Gust/ 
Tamm anx’ ( Zeitach . anorg. Chem., 1913, 83, 257 — 266).— -The allovs of 
iron and zinc have hitherto been examined only as far as 24% 
iron, richer alloys having too high a vapour pressure (L 
Vegesack, A., 1907, ii, 170). The entire series has now been 
investigated by using a closed furnace, in which a pressure of 

110 — 130 atmospheres could be obtained. The electric furnace is 
made up of carbon rods, 3 mm. diameter, connected by iron p] a f ts 
to form a conductor bent repeatedly on itself. This heater sw 
rounds a magnesia cylinder, and requires 25—30 amperes to reach 
1 500°. Compressed hydrogen is admitted to the bomb after the 
metals have been enclosed in a porcelain tube. The composition 
of the alloys is determined by analysis after fusion. The structure 
has been examined microscopically, but the freezing-point curve of 
the alloys rich in iron has not been determined. 

No compounds, other than those formed under atmospheric 
pressure, PeZn 7 and FeZn^, have been recognised. The only other 
micrographic constituent is a solid solution of zinc in iron, the 
saturation point of which appears to lie at about 80% of iron. 
The temperature of magnetic transformation falls with increasing 
zinc content, and is then constant at 650° from 80 to 22% of iron, 
A hypothetical diagram is constructed in accordance with these 
facts. An alloy with 96% of iron is malleable when cold, although 
more brittle than iron, but the alloy with 80% is brittle and not 
malleable at the ordinary temperature. C. H. 11 

Precipitation of Iron by Light and Green Aquatic Plants, 
Hans MolisCH [Zeitsch. Kryst. Min., 1913, 53, 92; from SUzungtiir, 
Akad. 1 Viss. Wien, math.-naiurw. K/asse, 1910, 109, 959 — 983).— Ferric 
hydroxide is precipitated by the action of light on certain dilute 
solutions containing salts of iron; for example, iron ammonium 
citrate; whilst a solution of ferrous sulphate and feiTous hydrogen 
carbonate deposits ferric hydroxide on remaining even in the dark. 
Green aquatic plants under the influence of light also favour the 
deposition of iron from solution, since they extract alkalis and 
carbon dioxide and give oS oxygen. b. b & 

Anhydrous Sulphates, VI. Cobaltous Sulphate with Lithium 
Sulphate, Sodium Sulphate, and Potassium Sulphate. Gkssmo 
Calcagni and D. Makotta (Gazzetla, 1913, 43, ii, 380 — 390. Compare 
A., 1912, ii, 761, 918, 1064).— Lithium sulphate and cobalt™- 
sulphate do not form any compounds, but exhibit a restru 

111- Id of mixed crystals from about 100 — 83% Li 2 SOj; there b ai 
eutectic corresponding with 595° and 63% Li 2 S0 4 . 

Cobaltous sulphate and sodium sulphate form a eompoi 
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CoS0 4 ,3Na 2 SO j; which decomposes above 425°; at concentrations 
from 100% to 67% Na^SO*, mixed crystals are formed, and there 
is an eutectic corresponding with 575° and 50% of either component. 

Cobaltous sulphate and potassium sulphate yield a rather com- 
plicated thermal diagram. Two compounds are formed, both being 
already known. The compound, CoS0 4 ,K 2 S0 4 , decomposes above 
ijgya ' The compound, 2CoS0 4 ,K 2 S0 4 , crystallises at 736°, and 
j]’ icre is an eutectic at about 725° (about 31% K,80 ( ). At 535° 
t liore is an eutectic corresponding with 60% K 2 S0 4 . R. V. S. 

Ternary Alloys of Nickel, Copper, and Silver. Pietro de 
Cesahis ( Gazzetla , 1913, 43, ii, 365 — 379). — This paper records in 
tables, curves, and photomicrographs the results obtained by the 
application of the method of thermal analysis to this system. In 
some cases, experiments were also made with mixtures containing 
two only of the constituents, although the three binary systems 
involved have previously been investigated by other authors. 

R. V. S. 


The Nature of Auxiliary Valencies. V. The Influence 
of the Anion on the Stability of Complex Cations. Fritz 
lipiiKAiir (Her., 1913, 46, 3103 — 3113. Compare this vol., ii, 496). 
-In the former paper the dissociation temperatures of the ammines 
of the sulphates of several bivalent metals were discussed. In the 
present instance the same function of the ammines of different 
salts of nickel has been studied. As a general rule it is found 
that the nickel salts of the stronger acids unite more firmly with 
ammonia than do the salts of weak acids. The following descend- 
ing order of stability is established : perchlorate, iodide, bromide, 
chlorate, nitrate, dithionate, chloride (hexammines), formate 
ftetrammine), sulphate (hexammine), thiosulphate (pentammine), 
letrathionate (hexammine), nitrate (pentammine), hypophosphite 
(hexammine), acetate (? tetrammine), formate and thiocyanate 
(hexammines). 

In most cases the stability of the ammine is parallel to the 
stability of the corresponding ammonium salt; for example, the 
hexammine of nickel iodide and ammonium iodide decomposes at 
higher temperatures than the bromides or chlorides. The more 
stable anunines are also the least soluble in water. 

Ihe following new compounds are described: Nichelhexammine 
" I i | 'NOa) 2l 6NH 3 , prepared by the action of dry ammonia 
on anhydrous nickel nitrate; nichelhexammine chlorate, precipitated 
m Hue, glistening crystals by ammonia gas from a very concen- 
s °hition of nickel chlorate; niekelpentammine thiosulphate., 

' 3’® H 3 ,H 2 0, precipitated in blue leaflets by ammonia from 

concentrated solutions of nickel thiosulphate; loses water when 
ea ed in a stream of ammonia; nichelhexammine letrathionate, 
precipitated as a white oil, which soon solidifies to small, pale 
'10 et needles when alcohol is added to a solution of nickel tetra- 
nona e and ammonia; stable when dry, decomposes when moist; 
c pentammine nitrite, a blue compound obtained by treating 
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the red tetrammine with dry ammonia; nickelhexammine l<< 
phosphite., a reddish-violet salt, prepared by passing a slow s t r ?’ 
of ammonia over anhydrous nickel hypophosphite ; some particle* 
remain unattacked, but with a stronger stream of gas the reaction 
is too vigorous; nickelhexammine formate, violet, prepared b 
treating nickel formate, dried at 140°, with ammonia, when the 
pale blue tetrammine is soon formed, whilst the final addition p 
very slow. J. C. )y 

All oys of Molybdenum and Cobalt. TJ. Raydt ami Gustav 

Tammann (Zeitsch. anorg. Chan , 1913, 83, 246 — 252).— Molybdenum 
(98'2%), prepared by the aluminothermic process from molybdenum 
trioxide, is alloyed with cobalt (98%), prepared by repeatedly 
re-melting cobalt cubes in a magnesia vessel with fragments of 
porcelain. This cobalt has m. p. 1480°. Alloys with up to 65% M 0 
may be prepared by heating at 1800° in magnesia tubes; further 
quantities of molybdenum are not completely dissolved at that 
temperature. The freezing-point curve shows a eutectic point at 
38% Mo and 1335°. Solid solutions are formed to 28% Mo. From 
the eutectic point the freezing-point curve rises_, and has a break 
at 1484°, corresponding with the compound MoCo, which does not 
form solid solutions. There is no indication of any further com- 
pound. The compound is non-magnetic, but the solid solution 
rich in cobalt is magnetic, the temperature of the transformation, 
which is reversible, falling from 1143° for pure cobalt to about 
760° for the saturated solid solution. The crystals of the latter 
show marked coring under the microscope. The compound MnCo 
crystallises in long needles. The free molybdenum forms rounded 
crystallites. 

Alloys richer in molybdenum may be prepared by the alumina- 
thermic method, but then always contain aluminium. O. H. I), 

Colour Changes in Colloidal Gold. S. H. Lons (Proc. Unit 
Durham Phil. Hoc., 191.3, 5, 1 1.3 — 118). — Colloidal gold solutions of a 
red, blue, and purple colour have been prepared by the use of a 
high frequency alternating arc (compare this vol., ii, 1033). The 
behaviour of these solutions in an electrical field was investigated. 
The red colloid moves towards the cathode, but if the field is 
allowed to act for some time, the colloid turns blue and moves 
towards the anode. The blue colloid migrates to the anode, ami 
no further change occurs when the action of the field is prolonged 
for about two hours. The purple colloidal solutions show both 
these effects, and this indicates that these contain both the red and 
blue colloids. 

It is supposed that the red colloid consists of positively charged 
particles associated with hydroxyl ions, and the blue colloid of 
negatively charged particles surrounded by hydrogen ions. The 
fact that the red colloid is converted into the blue by the action 
of electrolytes or of an electric field indicates that the blue repre- 
sents the more stable modification. Bh M. • 
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Alloys of Palladium with Nickel. Fritz Heinrich (Zeitsch. 
norg 191®' 322—327). — Palladium and nickel form a 

"ontinuous series of solid solutions, the freezing-point curve having 
C flat minimum near 1208°. The curve is very asymmetrical, and 
there are indications of an unstable phase. The magnetic change 
urves fall with increasing percentages of palladium, slowly at first, 
rapiiUv beyond 40% Pd, and at about 80% Pd the temperatures 
i the" change observed on heating and on cooling become identical. 
The alley 3 are homogeneous on etching. C. H. D. 


Mineralogical Chemistry. 


Iron Mines near Boroasebes, Hungary. J. Balas (Zeitsch. 
Kryst. J/in-i 1913, 53, 65; from Bdnydsz. es Kohdszati Lapok, 1910, 
xliii Jnlag., 51, 144—156). — Iron ore soccur in Triassic dolomite in 
tho Ivodru Mountains, in comitat Arad. They consist of brown 
and red ironstone (limonite and hsematite), and are associated with 
lyrolusite, manganite, and psilomelane. The iron ores contain 
- 51 S — 47-83% Fe with 3'71 — 29'12% Mn; and the manganese ores 
contain 42'34 — 47'82% Mn with 1516 — 19'08% Fe. L. J. S. 


Synthesis of WulfeDite. Emil Dittler {Zeitsch. Kryst. Min., 
1913, 53, 158 — 170).' — Wulfenite occurs as a mineral of secondary 
origin in the upper oxidised zone of veins of lead ore, and is 
frequently associated with cerussite, molybdic ochre, limonite, and 
corroded galena. The red crystals from Arizona melt at 
1060—1070° without destruction of the colour (which is therefore 
not organic). Experiments were made to determine the action 
of various gases and solutions on the mineral. It is readily 
attacked by hydrogen sulphide in water, and by digestion with 
sodium carbonate solution. In the latter case the product consists 
of hexagonal scales of hydrocerussite, Pb(Pb , OH) 2 (C0 8 ) 2 . This 
compound, after long digestion with a dilute alkaline solution 
of ammonium molybdate, gives small, tetragonal crystals of 
wulfenite, PbMo0 4 . The amorphous precipitate obtained by mixing 
solutions of lead chloride and ammonium molybdate becomes 
crystalline on heating, and has the composition 2PbO,5Mo0 3 . 

L. J. S. 


Custerite, a New Contact-metamorphic Mineral. J. B. 
I. mplebv, Wai.de, mar T. Schaller, and Esper S. Larsen (Amer. J. Sci., 
1913, [iv], 36, 385 — 394). — As finely granular masses resembling 
green marble in appearance, this mineral is found in the contact 
zone between marble and garnet-diopside-magnetite rock around 
large inclusions of limestone in granite-porphyry, near Mackay, in 
buster Co., Idaho. Microscopical examination of thin sections 
points to monoclinic symmetry with basal and prismatic cleavages 
and lamellar twinning. Refractive indices: a = l'586, 3 = 1 '589, 
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7 = 1-698; H = 5 — 6, D = 2'91. When gently heated, the materia; 
phosphoresces with a golden-yellow light. It fuses with difficult, 
to a white enamel, and is readily decomposed by acids, with th' e 
separation of gelatinous silica. Analysis gave : 

[ Total 

Si0 2 . CaO. H 2 0. K. MgO. Magnetite, (less 0 for f , 

32-17 55-11 5-30 8-12 1T9 I'OO 99'47 


The formula is Ca 2 Si0 3 (0H,F) 2 . No water is given off at 110= ■ 
and in water the mineral immediately gives a deep red colour with 
pkenolphthalein, suggesting the presence of the group (CaOHi. 
The formula is therefore written structurally as a metasilicate 
SiO«(CaOH)(CaF). Allied minerals are zeophyllite (Ca 4 Si 3 H,F„0,,i’ 
cuspidine (Ca 4 Si 2 F 2 0 7 ), and hillebrandite (Ca 2 Si0 3 (0H)„). "Tl lf 
relations of these are discussed, and various structural formula are 
suggested. H I. S. 

Minerals from the Kinzig Valley, Baden. V. Bcrbfei.h 
(Zeitsch. Kryst. Min., 1913, 53, 182— 183).- Crystals of Huorite are 
described from Artenberg, near Steinach. Crystals of prelinite, 
pectolite, datolite, and apophyllite occur in drusy cavities in 
amphibolite at Baslach. The pectolite has the form of fine needles, 
with a radially-ftbrous structure and a snow-white to pale greenish, 
white colour. Analysis gave: 

SiO» AljO- CaO. Na s O. K.,0. 1I 2 0. Total. 

52-71 2-52” 33-95 P'53 0-18 1 92 100-31 


For a new hydrous vanadate of lead and zinc, previously 
described (V. Durrfeld, Zeitsch. Kryst. Mia., 1912, 51 , 278) as 
occurring in orange-yellow to yellowish-brown, monoclinic needles 
on decomposed galena at Reichenbach, near Lalir, the name 
hiigelite is now proposed. L- -T- S. 

Chemical Constitution of the Sodalite and Nepbelite Groups. 
Silvia Hillebrand ( Zeitsch . Kryst. Min., 1913, 53, 92; from 
Sitzunasber. Ahid. WUt. Wien, math.-naturw. Klasse, 1910, 109, 

yyg 806). The silicic acid isolated by Tsehermak’s method from 

the sodalite of Lake Baikal contains 37 96 and 37-3425 H.,0 
(H,Si0 4 requires 37'40%). The minerals of the sodalite group are 
therefore regarded as compounds of the orthosilicate, Na.Al.sijO,,. 
with NaCl, Na 2 SO t , CaS0 4 , and probably Na 2 S s . 

The silicic acid isolated from the nephelite of Miass contained 
37-34 and 36'38% H»0, and from the elseolite of Mariapol 35 41 L. 
The predominating constituent of these minerals is thus the orth 
silicate, Na s Al 3 Si 3 0 12 ; and mixed with tins are the isomorphom 
potassium and calcium compounds, K 3 Al 3 Si 3 0 12 and NaCaA , A “ 
together with a potassium compound richer in silica, A 2 ai» ^ v 


The Rhyolite Kaolins of Hungary. L. Petdik (ZmA JjV- 

KVr N o^4-^The white china-clay. 
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irom various localities in Hungary have been derived from trachytic 
and rhyolitic rocks. Several analyses are given of the raw and 
washed" material. These vary widely in composition, containing 
,.>32—81'91% of the clay substance, 1‘85 — 54 99% quartz eand, 
a ' ( j 0—56-20% felspar sand. The clay substance approximates in 
«oine cases to the kaolinite formula H 4 A1 ,Sl 2 0 9 , but in others there 
is 3 considerable excess of alumina and water, due to the presence 
of freelv soluble aluminium hydroxide. L. J. S. 

Garnets from the Volcanic Rocks and Bombs of the Lower 
Rhine District. Johannes Uhlio ( Zniisch . Kryst. Min., 1913, 53, 
■’03—208; from Verh. Nat. Ytr. preuss. Rheinlande u. Westfalens, 
1910 67, 307 — 403). — Garnets of several types were analysed in 
detail especially for the presence of rarer elements. 

I. Melanite as loose crystals in leucite-tuff from the Perlerkopf 
in the Laach district. To bring this analysis into agreement with 
ihe "arnet formula, the figures are readjusted as TiO.,, 4’45; 
Ti.,Oj! 3’36 ; Fe,O s , 21-65; FeO, nil. 

£ T. Opaque, "brown aplome in a bomb from Laach. 

III. Pale blood-red almandine in muscovite-schist from T)achs- 
Imscli, Laach. 

IV. Pale rose-red almandine in sillimanite-biotite rock from 

laach. 

V. Almandine in a cordierite-garnet rock from Laach. 

VI. The red nucleus of the same with the black, slaggy shell 
removed as far as possible. 

VII. Almandine as grains enclosing fine needles of titanite; to 
agree with the garnet formula the iron is readjusted as Fe.,O s , 1’69 • 
FeO, 2414. 

VIII. IVax-ycllow grossularite, occurring as enclosures in basalt 
at. Finkenberg, near Bonn. 

IX. Brownish-red hessonite from the same occurrence. 


J. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

3-2-71 

36-64 

37-65 

37 13 

40-25 

41-50 39-73 

40-73 

38-68 


0-56 

0-45 

0-48 

0-39 

0-56 

0-19 

0-85 

0-39 

>i 5-72 

11*01 

20 86 

20-91 

21 -21 

21 -SO 20-23 

19-72 

18-42 


15-66 

0-66 

1-16 

2-21 


2-94 

2-39 

5-30 


0-09 

— 

001 

trace 

- 

trace 

n.d. 

trace ? 


- 

— 

— 

0-06 

— 

0-03 



_ 

l 

0-09 

— 

— 

— 

— 








1-16 

26-77 

33 22 

26-66 

2374 23 01 

0-92 

2-52 


trace 

— 

trace 

0 01 

— 

0-05 

— 

trace? 



— 

— 

— 

trace? 


trace 






1-99 

6 85 

4-89 

0-73 

0-83 

0-65 

0-58 

0-66 

1 1-33 

0-44 

4-80 

1-23 

6-95 

7-47 

6-94 

2-54 

0-79 


30-15 

2-28 

1-60 

0-71 

0-76 

6-09 

32-10 

32-59 


0-87 

— 

- — 

0-31 








■ — 

0-30 

— 

— 

0-30 








'“'"or 125°1 0-32 

0-87 

0-27 

0-18 

0-371 


0-70 1 


0-40 

llivgrosc.) 0-19 

0-32 

0-11 

0-07 

0-07 / 

0 "76 

0-23 } 

1-18 

0-39 


* 99 ' 85 IOO-1 5 100-60 100-98 100-73 100 79 10101 100-14 

3 692 *’581 4-084 4168 3-926 3-907 3-470 3-563 

o express the percentages of the several isomorphous molecules 
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of the garnet group that enter into the composition, the follow; 
nomenclature is used. The lime-garnets are written as 
Ca s Al 2 SiaO t2 , {Fc)~ Ca 3 Fe 2 Si 3 0 ]2 , (Ti) — Ca.Ti.^SUO,.,, /y. 

Ca»V,Si,O n „ etc.: and the remaining garnets as A'e=-Fe A I e; a 
:V g=Mg 3 Al 2 Si 3 0 I2 , d/»=Mn 3 Al 2 F ; " ‘n.-v. o, 0 , jW* 
The analyses correspond with: 


Mn 3 Al 2 Si 3 0 12 , Na = Na 6 (Al,Fe) 3 bj,." J 


L ( Tt\q. 1 7 ) q . A/w,. | 

II. (Fc} 4 -. 4 ( -Ll V) a . s(C , el( l . 1 A/a 4 . 5 Ar 3 . (i .lfgij. 8 An2.8. 

III. Fr r4 ,. 2 A/g 43 .f,‘BH 15 . 4 {^lI.Ah) s . 4 

IV. J , « ia .„.Vn 11 . 1 A/g s . 0 j^i)4-7 

V. Fc &s ifg x . i Mn 1 . e {Ai,Fe,Cr),. t 

VII. Fc a ,.<,IHg K . s <IIn,.,(Al,Fe,Or) lt . t 

VIII. Mlhwni ^Ov- 

IX. Ahj^fiFe I5 . . F jJ/h 4 . 5 


RO. 


2 T 7 .- 1 
301:1 
3-03 : 1 
3-06 : 1 
3 - 04:1 


(1104. 

: R.O.. : |; a 0‘ 

:1-0S ;a-82 


: 2 - 9(5 
::t-02 


: 2-59 
: 2-82 


3 - 13 : 0-95 -3 
3 - 03:1 : 3-03 


From these analyses it is seen that amongst the lime-garnets those 
richer in iron (lime-iron garnets) contain correspondingly less of the 
iron-alumina, magnesia-alumina, and manganese-alumina molecules 

L. J. S. 


The Garnet Group. Hkndkik E. Boeke (Zeilsch. Kryal, Min. 
1913, 63, 149 — 157. Compare preceding abstract). — The ratios of 
the various bases taken from 261 published analyses of garnets are 
plotted on diagrams. No. 1 includes garnets poor in lime; the per- 
centages of magnesia, ferrous oxide, and manganous oxide are 
increased to a total of 100, and are plotted on triangular co- 
ordinates with MgO, FeO, MnO 100;', at each of the three corners. 
In No. 2, Fe 2 0 3 and Al 2 O s are increased to total 100%, and are 
plotted as abscissae on rectangular co-ordinates, whilst the ordinates 
give CaO : (MgO + FeO + MnO). The dots representing the several 
analyses fall into more or less well-defined areas on these diagram!, 
and from them the following conclusions are drawn. There is 
a continuous series of mixed crystals between F e-A 1-garnet 
(almandine) and Mg-Al-garnet (pyrope), and also between 
almandine and Mn-Al-garnet (spessartite) ; but between pyrope 
and spessartite there is a very wide gap. Between the lime-garnets 
and those just mentioned there is a break in the series from 20 to 
75% (Mg,Fe,Mn)0. Between Ca-Al-garnet. (grossularite) and Ca-Fe- 
garnet (andradite) there is a continuous series. In pyrope, 
almandine, and spessartite, alumina can be replaced isomorphously 
by ferric oxide only up to the extent of 45% ; and with increasing 
ferric iron there is correspondingly less calcium present. 
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The Application of the Ionic Theory in Analytical Chemistry. 
I) Hack i. {Jaltrli- K. K. Geol. Reichsanstalt, 1913, 62, 613— 648).— A 
criticism of a statement by W. Ostwald (“ Die wissenschaftlichen 
Grundlaoen der Analytischen Chemie”) on this subject. 

F. M. 0. M. 

Burette with Automatic Setting of the Zero Point. P. Haertl 
(Zeitwh. anal. Client . , 1913, 52, 759 — 760). — An improved automatic 
l uretle, which can be affixed to any bottle filled with stock liquid, 
is described and figured. L. de K. 

A New Still-head with Dropping Funnel. Otto Kammstedt 
[Ztileeh. angem. Client., 1913, 26, 640). — For estimations which involve 
the addition of a reagent immediately preceding or during a 
distillation, a device is described in which a graduated dropping 
funnel is fused to the stem of a still-head of the type commonly 
used for ammonia distillations. J. c. W. 


New Apparatus for the Rapid Estimation of Water in Foods 
and Fodder. Artuu Foiinet (Ghent. Zeit., 1913, 37, 1400).— The 
author lias carried out a series of determinations of the water 
content of flour and bran (1) at 100°, (2) at 105°, (3) in a vacuum, 
and (4) at 125°. The results show considerable variation among 
themselves. After fourteen to sixteen hours, a further loss of 
water does not appear to occur, but, on continuing desiccation at 
125 ', the products treated according to (1) and (2) were further 
dehydrated, the loss ultimately attaining the same value as in (3) 
or (1). Tho author is therefore led to the conclusion that the 
generally adopted methods of determining moisture in grain, bran, 
and Hour yield too low results. The latter are, however, satis- 
iattory if heating takes place during four hours at 105° in a 
nream of air. 


1 he author has further investigated the possibility of desiccation 
at a higher temperature; this is found to be complete in about 
en minutes at 180°, and can be effected without decomposition of 
the substance provided that the duration of heating, determined 
c» any class of substance by comparison of the loss obtained by 
ns inch lod with the analytically determined amount of moisture, 
J'. R0t oxce ™ed. The necessary apparatus consists of a drying 
icrp " 'l' 1 can rapidly heated to and easily maintained at 
, a . arrangement by which the substance can be 
of mm < "’ U st and which is so calibrated that the percentage 

of moisture can be read directly. 

1913 le ^7 Ut ^°K\ re P lies *° aome criticisms by Parow (Chem. Zeit., 
for the , ; who, using the above method, found too low values 

percentage moistuie in starch. The explanation is to be 
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found in the fact that the method yields only conventional re 
and therefore, it standardised against starch at 105°, naturn 
yields results which are low when compared with the loss obse *1 
at 120° if the duration of heating is kept constant. g 

The Estimation of Traces of Chlorides in Water, jr... 
Lombard (Bull. Soc . chim., 1913, [iv], 13, 1006 — Kill) 
estimating traces of chlorides in natural waters by titration w « 
Nj 100-silver nitrate solution, using potassium chromate as" ' 
indicator, it is necessary to take certain precautions, \ j, M 
volume of the water (150 — 200 c.c.) must be boiled until all°tl,e 
calcium hydrogen carbonate is decomposed, then it is allowed t> 
cool, made up to the original volume, left to settle, decanted an'l 
100 c.c. of the clear liquid titrated with the silver nitrate ' Thf 
eud-point is determined by colorimetric test against tile end-point 
made with 100 c.c. of a standard solution containing 5 m „ c - 
sodium chloride per litre. Hydrogen sulphide in water is destroved 
by boiling with a slight excess of nitric acid, which is fma]] v 
removed by the addition of calcium carbonate. Ammonia can 1,'c 
similarly neutralised. \y, g 

Estimation of Periodate in Presence of Iodate and Iodide 
Erich Muller and Gustav Weqelin ( Zeilsch . and . Chew ., 19 13, 52 
755 — 759).— To 20 c.c. of the solution (about iV / 10-strength)' are 
added 20 c.c. of a saturated solution of borax containing 0'5 gram 
of free boric acid, 2 grams of potassium iodide are added, and the 
liberated iodine, which represents one-quarter of the periodate 
oxygen, is titrated with jV/10-arsenious acid. Dilute sulphuric add 
is now added until the liquid is acid to Congo-paper, and alter 
again neutralising by means of a saturated solution of borax, the 
iodine liberated is again titrated. If in the first titration n c.c. 
of N 1 1 0-arsenic were used, and h c.c. in the second, 4 a c.c. will 
represent the periodate, and a+5 — 4« = 5~3<x the iodate oxygen. 

L. de K. 


Estimation of Fluorine in Zinc Ores. Leopold Scu.veiiieh 
(Qslerr. Zeitseh. Berg. HiUtenwesm, 1913, 16, 365 — 367 ).— The 

estimation of fluorine in minerals by distilling with concentrated 
sulphuric acid over quartz and weighing the orthosilicic acid 
(Si(OH) 4 ) subsequently separated by means of water (Bein, A., 
1888, 527) is considered unsatisfactory; and a method is note 
described in which the fluorine is precipitated and weighed as 
calcium fluoride in the presence of silica, and the latter attenvann 
removed by treatment with hydrofluoric acid. F. M. L. M. 


A Simple Method of Calibrating the Differential Bloodgas 
Apparatus. Paul Hoffmann (J. Physiol., 1913, 47. 2 m 
A simpler method than that of Barcroft is desenbe , an^ ^ 
equally good results. 


Determination of Alkali Sulphides. Douglas 
and John Arthur^Wilson [Collegium, 1913, SO 84). . 
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f t j ie method advocated by Blockey and Mehd (A., 1912, ii, 600) 
„ the estimation of sulphur in lime liquors, with a description of 
nlifieations which are considered to give more satisfactory results. 
' F. M. G. M. 

Source of Error in Estimating Nitrogen in Urine by 
pr-eldahl’s Method. 0. von Spindler (Chem, Zenlr., 1913, ii, 1340 ; 
from Schwa*- Woch. Chem. Pharm., 1913, 51, 517 — 521).— Under 
ordinary conditions of feeding, urine almost always contains 
nitrates", and their presence affects the results in the estimation of 
Hie toial nitrogen in the urine by Kjeldahl's method. Loss of 
five nitrogen takes place, hut is not proportional to the quantity 
, u itrnte present. The loss may be diminished by taking care 
that not more than O'Ol gram of nitric acid is present in the 
ijiiautitv of urine used for the estimation, and that the volume of 
the tliceslion mixture is not too small at the commencement of the 
iteration. W. P. S. 

Decomposition of Organic Substances by Kjeldahl’s Method 
and the Estimation of Nitrogen in Barley. Kurt Bunge [Pharm. 
Zeidr.-h., 1913, 54, 1127 — 1128). — The following procedure is 
ivi'immended, as it allows a relatively large quantity of the sample 
hi he taken for the estimation. Ten grams of the unground barley 
grains are heated for thirty minutes with 60 c.c. of sulphuric acid, 
ami about 1'5 grams of mercury in a round-bottom, 500 c.c. flask. 
To I lie dark-coloured solution are then added 25 grams of potassium 
i-iii pliate, and the heating is continued until a clear solution is 
oblaiiifd; the solution is now cooled, diluted to 500 c.c. with 
water, and the ammonia is estimated in an aliquot portion. 

W. P. S. 


Ammooia Absorption Apparatus for Nitrogen Estimations. 
IIkkbekt Lickfett ( Zeitsch . angtm. Chem., 1913, 26, 688).— The 
absorption flask has a wide neck, and is fitted with a rubber stopper, 
through which pass (1) the tube from the condenser and (2) a tube 
"it It two glass bulbs; this tube may be adjusted, so that the end 
just dips below the surface of the standard acid in the flask. 

W. H. G. 


Detection of Nitric Acid (Nitrates) in Milk. R. Babtii (Zeitsch. 
.We. Genussm., 1913, 26, 339 — 341). — The formaldehyde-sulphuric 
,'t'irl lest is recommended. Ten c.c. of the milk are mixed with 
1 'hops of dilute formaldehyde solution (10 drops of 40% form- 
i lehvde in 250 c.c. of water), and the mixture is poured on the 
mi me of 5 c.c. of sulphuric acid, D 171, contained in a test-tube, 
'lie ring appears at the junction of the two liquids when the 
( j 0l, tams not less than 0'5 nig. of nitric acid per litre. Care 
. j ,f hiken to see that the sulphuric acid, water, etc., used in 

"h !n ' e free from nitric acid. W. P. S. 


Estimation of Phosphorus in Fertilisers and Fodders. 
Irnm 1 ^““ z and P - Chavan (Chem. Zenlr., 1913, ii, 1333-1334; 
lU ' MM’wnutelunters. Uyg., 1913, 4, 261— 267).— Molinari’s 
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modification of Pemberton's method, in which Petermann’s 1 
is added to the phosphate solution, yields trustworthy result 
the case of superphosphates, but the results are too ] ow tS . 10 
Thomas slag and bone-meal when sulphuric acid solutions of t ^ Uil 
substances are used for the estimation. This error may be av 'I 
by adding ammonium sulphate to the molybdic acid reao °! ■ 
place of the usual ammonium nitrate. The molybdic acid r 1 111 
is prepared by adding a solution of 25 grams of ammonium mi P nt 
in 400 c.c. of nitric acid, D 1T2, to 75 grams of ammon'^ 
molybdate dissolved in 500 c.c. of water, and diluting the mi t" Ul1 
to 1 litre. Results of analyses are given showing the distribit^ 
of phosphorus in hay (as lecithin, inorganic, and nuclein 
pounds). The lecithin-phosphoric acid was estimated by extract^ 
the hay repeatedly witli boiling alcohol, then with ether, evaporat' 
the solutions, and oxidising the residues with a mixture of sulph ’ 
and nitric acids. The hay was next extracted with cold 1?' h Vf ] C 
chloric acid to obtain the inorganic phosphates in solution and 
the nuclein-phosphoric acid was estimated by digesting the l lav 
subsequently with sulphuric and nitric acids; in all these 
estimations, the phosphoric was, finally, precipitated with molvbdir 
acid reagent. \y p'<( 


Source of Error in the Precipitation of Ammooinm 
Magnesium Phosphate in the Presence of Ammonium 
Citrate. Alfredo Quartauou (Chem. Zentr., 1913, ii, 539 ; f IM) 
Staz. sperim. agrar. ital., 1913, 46, 322 — 328). — Results of experi- 
ments are given in tabular form showing, that the amount of phos- 
phoric anhydride, precipitated as ammonium magnesium phosphate 
in the presence of ammonium citrate, diminishes rapidly as the 
quantities of ferric and aluminium compounds in the solution 
increase. W. P. g, 


Reactions of Boric Acid and Methyl Alcohol. Ernst 
Pieszozek ( Pharm . Zeit., 1913, 58, 850 — 851). — A mixture of boras 
and methyl alcohol yields a green-coloured flame when ignited, and 
the addition of sulphuric acid is unnecessary. Since ethyl alcohol, 
acetaldehyde, and acetone dc not yield a green flame when burnt 
in the presence of borax unless a mineral acid is also present, the 
test may be used, conversely, for the detection of methyl alcohol 
in ethyl alcohol. The presence of 5% of methyl alcohol may be 
detected by this means. W. P. S. 

Titration of Boric Acid. Edmund B. R. Pkideaux (Zeitscl 1. 
anorg. Ckem., 1913, 83, 362 — 368). — A comparison of the behaviour 
of various indicators with the neutralisation curve of boric arid 
suggests the possibility of titrating boric acid without the addition 
of glycerol or mannitol. The neutralisation curve has been deter- 
mined from the results of Schmidt and Finger (A., 1908, ii, 80.) 
and Sorensen (A., 1909, i, 861; 1910, i, 147). The best indicator 

is tropaeolin-0 (sodium p-benzeneazoresorcinolsulphonate), using 

0'5 c.c. of a 0'04% solution for a total volume of about 68 c.c. I 6 
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accuracy of the titration in concentrated and dilute solutions, and 
also with the addition of sodium chloride, is in agreement with 
that calculated theoretically. The method may be used with an 
accuracy of +1%. C. H. D. 

Absorbing Apparatus for the Estimation of Carbon in 
Organic Analyses. Henri Vigreux (Bull. Soc. c him., 1913, [iv], 
J3 955 — 958). — The gas produced in the combustion passes through 
a straight tube to the bottom of the first washer, where it passes 
iuto au outer tube, the inner surface of which is spirally furrowed, 
The gas passes along the furrow, and escapes by a minute hole 
at the top leading into the second washer, which is of the usual 
pear-shaped bubble-counter pattern. The progress of the com- 
bustion can be watched easily by comparing the sizes of the bubbles 
of gas in the two washers. A modified form of the apparatus is 
also made for the estimation of iodine or chlorine, or of oxidising 
aoents liberating chlorine by the action of hydrochloric acid. 
Figures are provided in the original. T. A. H. 

Tube for the Absorption of Water in Elementary Analysis. 
Jeax KiviitRE (Bull. Soc. chim ., 1913, [iv], 13, 958—959). — The 
apparatus which is figured in the original consists of a tube closed 
at the bottom and having a constriction about one-quarter of its 
length from the bottom, and two narrow side-arms near the top. 
The side-arm used as an inlet is prolonged inside to the bottom 
ui the tube. The latter is filled nearly to the constriction with 
sulphuric acid, and above that with pumice stone previously soaked 
in sulphuric acid. T. A. H. 

Apparatus for the Extraction of Carbon Monoxide from 
Blood. Maurice Nicloux ( Bull . Soc. chim., 1913, [iv], 13, 
947—952). — The apparatus consists essentially of a long-necked 
flask, tho neck of which is jacketed to carry a current of cold water. 
The mouth of the flask is closed by a hollow ground glass stopper 
carrying a. T-piece of special form, the two outer limbs of which 
are provided with stoppers, and terminate in funnels of special 
form, by means of which the flask can be ( a ) exhausted, and 
(M supplied with the blood under examination. The blood is run 
into dilute phosphoric acid in the flask, and the gas liberated can, 
by appropriate manipulation, be collected and withdrawn for 
examination. The apparatus is figured iu the original, and results 
obtained by its use are quoted. T. A. H. 

Application of the Electrical Conductivity to the 
Investigation of Natural Waters. Antony G. Doroschevski 
urq ' V ' Dv0R3Hantschi k (J- 7f«ss. Phys. Chcm. Soc., 1913, 45, 
489—1528). — The authors havo investigated the relation of the 
electrical conductivity to the amount of dry residue in the case 
M a number of salt solutions and of natural waters. With salt 
so utions, especially those of calcium and, to a greater extent, 
agnesium salts, drying of the residue for two hours at 110° gives 
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results very considerably in excess of the true values, owino 
the retention of water of crystallisation. When, however ^ * 
water is evaporated, together with a definite proportion of stand * 
sodium carbonate solution sufficient to convert the calcium s v 
magnesium salts into carbonates, the corrected experimental rnsjV 
never exceed the actual values by more than 1 — 2% ; at the sam< 
time, almost identical results are then obtained at 110° and lm. 
With artificial mixed salt solutions resembling natural waters j t 
composition, similar results are obtained, drying at 103° m 
sence of excess of sodium carbonate giving numbers 0'ol~2'lS- 
in excess, whilst at 110° the divergence varies from 0'29% to 1 59.' 
in general, the difference between the values obtained at li-v 
and at 110° does not exceed 0'5%, and the use of the lower t«”. 
perature is recommended, since decomposition of the organic matte, 
and of certain of the inorganic salts present is thereby restricted 
Investigation has also been made, with solutions containin» 
single salt and with others resembling natural waters in cor. 
position, of the variation with the concentration of the magnitud. 
of the coefficient 6'=df/x.l0 8 , where M represents the number 0: 
milligrams of salt present per litre, and k the specific conduction- 
in reciprocal ohms at 18°. With sodium and potassium salts aid 
with calcium chloride, C increases gradually with the concentration 
but with calcium and magnesium sulphates the increase is decide!;: 
more rapid, so that the selection of a mean value of C is possili 
only within very narrow limits of concentration. Since the great 
majority of natural waters contain 0'2— 0’3 gram of solids pe: 
litre, all waters should be diluted to this concentration with pure, 
distilled water before their conductivities are measured. For s 
number of mixed salt solutions of such concentrations and havin? 


compositions such as are met with in natural waters, the meat 
value of C is found to be 0'668. The formula for calculating tU 
amount of dry residue from the conductivity then assumes tfc 
form ; M = K x . 10° . x . C, where M represents the residue in milli- 
grams per litre obtained by evaporating with sodium carbonate 
and drying at 103°, x is tho extent to which the water is dilutes, 
and k z is the conductivity at a dilution corresponding with 
0'003 — 0'004 gram-equivalent per litre, for which k 18 . 10 c has the 
value 300 — 400 at 18°. 


With natural waters of different types, the value of C varies 
very considerably, more particularly with the permanent hardies 
Siagnesium and calcium sulphates) and with the chlorine, w 
fronfrs recommend that, in calculating the dry residue of a wat« 
For a ^conductivity, the value of O taken should be as follows 
per litre) water with a high chlorine-content (more than bO 
(less than'20) f ’^®’ for a hard water containing little chlorine 
air should be buL 2 ®’ and ^ or °*’‘ ler waters > 0'695. In all ra-fi 
measurement of the d throu S 1 '. 11,0 water for an hour prior 1« tte 

conductivity were made dark 

or the MoTow ? Ct0be ‘ -April, for an artesian well water®-: 
the Moscow, water-supp ^ h of river origil . With to 
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! orm er, the value of k 1s . 10® varied only f rom 602 0 to 609'3, whilst 
„itli t lie river water the conductivity showed a decided fall in 
ytober, as a result of heavy rainfall, and an enormous fall in 
[[arch, owing to the introduction of large volumes of ice- and 
now-water into the river; in this case the limiting values of 
y . 10 fl were 124 5 and 450 8, It is evident that systematic 
neasurement of the conductivity furnishes a valuable means of 
•otitrolling the composition of a water-supply. 

The results of preliminary experiments indicate that conductivity 
neasurements may also serve for the estimation of the permanent 
mil temporary hardness of a water. The hardness, in German 
Bfjrees, is expressed by the following empirical formula : 

|rliere lit and 11 $ represent respectively the temporary and per- 
itianenfc hardness, K n the conductivity of the original water, k ; 
[lint after boiling^ for an hour, k c that of a solution of sodium 
arbonale containing O'Ol gram-equivalent per litre, k- 0 that of 
he water after treatment with sodium carbonate, x v the corre- 
iponding correction for change of concentration, y the extent to 
rliicli the water is diluted before its conductivity is measured, 
no -If and A v the magnitudes of the conductivity corresponding 
ritli 1 degree of temporary and permanent hardness respectively 
> value of A , for river water is 25, and for artesian well water 
e, whilst, the value of A p varies with (k? + k c -z p ) from 23 to 25’ 
Implication of tins method to various river and well waters gives 
esults in moderately good agreement with those obtained directly 


Hydrolytic Reactions which Take Place During the 
istimation of the Total Solids in Waters. P. Kachinski (Ann. 
'hm.aml, 1913, 18, 385— 389).— During the evaporation of saline 
ilntions containing magnesium salts, hydrolysis of the latter 
icurs, and loss of chlorine, bromine, and iodine takes place. This 
iss is accentuated when the dry residue is incinerated, and, as 
! f. ’ tlle “Wides, may amount to about 50% of the total 
uorine present. WPS 

Estimation of Hardness in Water by Blacher’s Method. 

, reK PiTASz (Chem. Zentr., 1913, ii, 1164—1165; from Mitt K 
u<lmnst. I \amrkyg., 1913, 141-148. Compare this vol., ii, 153' 
r -Unnethylaminoazobenzene possesses no advantage over 
fill) 1-ora, ige as an indicator in this method; even in the case of 
tovirU°tw n rn g h T IC - 3ubstances > methyl-orange may be used, 
csl oil it r 6 " a ,- er i “ tltrated with ^/10-acid until distinctly 
ith pin it 1 ! 1 ? lndl . cator , and the excess of acid then titrated 
•scntiul i | nt k! , l r’ US , lng . P ll( mo!phthalein as indicator. It is 
roress he P ota f lura palmitate solution employed in the 

ess sl,ould free from stearic acid. W. P. S. 

Jorid t e llt M°wf 0dlUm rm hloridS in Presence of Potassium 
-In *•' W * GENAAR (Phurm. Weekblad- , 1913,50. 1214—1215) 
a est, mating the alkali metals in potable Water’s there is no 
' 0L - CIV. II. 72 
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danger of altering the relative proportions of the chlorides • 
sodium and potassium by igniting the chloride mixture, 01 

A. J, \y 

Estimation of the Alkali Hydrogen Carbonate Content f 
Natural Waters. Pieter A. Meerburg (Chem. Weekblad, 1913 1q 
958 — 959). — The amount of alkali hydrogen carbonate in natural 
waters can be estimated by evaporation of 1 — 3 litres to S[r , a ,. 
bulk, filtration, titration of the alkali hydrogen carbonate in p j 
filtrate with N/ 10-hydrochloric acid and methyl-orange, an ,j 
estimation of the magnesium. A simpler method involves tie 
estimation of the alkali and the determination of the hardness, blit 
the results of the two methods do not always agree. A. J. \y 

The Estimation of Calcium Oxide Mixed with Calcium Hydr- 
oxide. Georg Weissenderoer (Osterr. Chem. Zeit., 1913, [ 2], lg 
192 — 193). — A discussion of the errors resulting from the method 
of estimating calcium by means of its combined constituents, such 
as the amount of water evolved by calcium hydroxide or the quan- 
tity of calcium carbonate obtained from calcium oxide ; this untrust- 
worthiness is demonstrated by the analysis of mixtures containing 
known proportions of calcium oxide and hydroxide. P. M. G. M. ' 

Estimation of Calcium as Oxalate. Samuel Goy ( Chem . ZAt 
1913, 37, 1337—1338). — Calcium may be conveniently estimated 
as hydrated calcium oxalate, but in order to obtain correct results 
the following conditions should be observed. 

The calcium should be precipitated by ammonium oxalate at the 
boiling heat, and the oxalate collected in a Gooch crucible in 
connexion with a suction apparatus. After washing the pre- 
cipitate with small quantities of water until free from ammonium 
oxalate, the crucible aud contents are dried for four to five hours 
at exactly 105°. The dried compound has (be composition 
CaC 2 0 4 ,H 2 0. Drying on a filter gives erroneous results. 

L. DE K. 

Detection of the Metals of the Alkaline Earths by Spectrum 
Analysis in the Course of Qualitative Analysis. II. Ersst H. 
Eiesenfeld and G. Pfutzer (A'er., 1913, 46, 3140—3141. Compirp 
A., 1906, ii, 804). — An apparatus for the production of an arc 
spectrum between an iridium electrode and a small quantity of a 
solution is described. The liquid is contained in a 1—2 c.c. glass 
tube, through the bottom of which a platinum lead is fused. The 
electrode may be raised or lowered over the liquid by means 0! 
a micrometer screw, and other screws facilitate the adjustment 01 
the whole device before the slit of a spectroscope. The clue- 
magnesium lines may be detected in the arc spectrum in a di u lon 
of 01 mg. per c.c., the calcium lines with 0*002 mg. per c.c. , 
strontium, 0*03 mg. per c.c. ; and barium, 0*006 mg. per c.c. 
excesses of the other earths are no drawback to the detec ion 
magnesium. The arc spectra are 20 to 2000 times as sensitive a- 
the flame spectra. 



ANALYTICAL CHEMISTRY. 


ii. 1075 


l'] ie procedure is not advantageous in the case of potassium, 
but the sodium line, 568'6 /i/i, appears with 0'04 mg. of the metal 
c c and may thus be taken as an indication of the presence 
lt£ .j, faille quantities in a solution. J. C. W. 


Radio-elements as Indicators in Analytical Chemistry. 
Fritz Raneth and Georo von Hevesy ( Monalsh. , 1915, 34 

n[ll_-1407). — The chemical non-separability of lead and radio-lead, 
or radium-O, lends itself to the use of radium-O as an indicator 
for lead in quantities too small to be otherwise estimated. The 
Quantities necessary for detection are 10 -10 gram of radium-15 by 
the 0-rays of radiuin-A’, and 10" 12 gram by the n-rays of radium-F 
by waiting until the latter attains equilibrium (a year or more). 
The radio-lead from pitchblende contains about 10~ 7 gram of 
radium-0 per gram, so that about 1 mg. can be detected by the 
fi-rav method. For more sensitive measurements the radium-O 
content must be increased by addition of the products of radium 
emanation. The products of 0'2 curio were mixed with 10 mg. of 
lead chloride, potassium chromate was added, and the liquid made 
up to 100 c.c. was shaken in a thermostat at 26° for twenty-four 
hours. The activity of the evaporated filtrate was measured after 
radium-A 1 had reached equilibrium by comparing it with that of 
1 c.c. of the original solution before precipitation, and corresponded 
with that of 0 012 mg. of lead chromate per litre. Lead chromate 
is the least soluble lead salt, the solubility of lead phosphate being 
of the same order. Similarly the solubility of lead sulphide was 
found to be in pure water at 25° 0'3 mg. pier litre, and in water 
saturated with hydrogen sulphide 0'15. Similarly, radium-A’ may 
be used as an indicator for bismuth, and ionium as an indicator 
for thorium. F. S. 


Cathodic Estimation of Lead and Analysis of Lead Alloys. 
11. (Jahtenmeister ( Chem . Zeit., 1913, 37, 1281 — 1282). — The author 
imds that gallic acid is a suitable addition-agent, in the electrolysis 
of solutions of lead salts, for preventing the deposition of lead 
dioxide at the anode and the evolution of hydrogen at the cathode. 
Quantitative deposits of lead on the cathode may be obtained by 
observing the following conditions. For estimating quantities of 
lead up to 1 gram, the electrolyte should have a volume of about 
12o c.c., and contain 2 — 2’5 c.c. of nitric acid (D 1'4), 5 grams of 
gallic acid, and 5 — 6 c.c. of alcohol. The anode should be a 
cylinder of platinum foil and be surrounded by a Winkler cylin- 
drical gauze cathode. Using a current of 1'2 amperes, the time 
of electrolysis (stationary electrodes) is four hours at 65 — 70° for 
1 gram of lead. This time must not he exceeded to any great 
extent-, otherwise a yellow dye is deposited. 

Zinc, cadmium, iron, nickel, cobalt, and manganese are not 
deposited under the above conditions. Silver, tin, arsenic, and 
antimony form black, rough deposits. Bismuth is precipitated as 
bismuth gallate, and does not interfere. Copper is deposited with 
the lead. 


72—2 
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Alloys of lead, tin, and antimony are best analysed as foll 0Ws 
One to two grams of the alloy are dissolved in a mixture of nitric 
and tartaric or citric acids. The solution is made alkaline vriij, 
sodium hydroxide, and then precipitated with sodium sulphide 
The lead sulphide is collected, washed with sodium sulphide 
solution, and finally with a strong solution of ammonium chloride 
containing some ammonium hydroxide and ammonium sulphide. 
The lead sulphide, which may also contain copper, iron, and zbii- 
sulphides, is dissolved in nitric acid, the solution filtered, the filter 
paper ashed, and the aah dissolved in nitric acid and added to the 
solution, which is then evaporated to drynes3. The residue is taker 
up with nitric acid, and the lead estimated as above. The weight of 
the deposit has to be corrected for copper, which is estimated 
separately. The antimony and tin in the filtrate from the lead 
sulphide are estimated electrolytically in the usual way. T. S. P. 

Detection of Lead in Bismuth Subnitrate and Bismuth 
Carbonate. Gabriel Guerin ( J . Pharm. Chim., 1913, [vii], 8, 

422—424). The test depends on the insolubility of bismuth sub 

nitrate in ammonium nitrate solution, whilst lead sulphate, 
carbonate, etc., are soluble. Further, bismuth carbonate is con 
verted into bismuth subnitrate when boiled with ammonium 
nitrate solution. For the detection of lead in bismuth subnitrate. 
10 grams of the sample are boiled for three minutes with 50 c.c. 
of 5% ammonium nitrate solution; the mixture is then coolee. 
filtered, and the filtrate is tested with potassium chromate solution; 
the test will detect the presence of 1 mg. of lead in 10 grains oi 
the subnitrate. In the case of bismuth carbonate, 10 grams are 
heated to boiling with 100 c.c. of 5% ammonium nitrate solution, 
the mixture is evaporated to dryness, 100 c.c. of water are added 
to the residue, and evaporated to a volume of about 40 c.c. It i; 
essential to expel completely the ammonium carbonate resulting 
from the reaction. When cold, the mixture is filtered, and tin 
filtrate tested as described. w - *-• 


Estimation and Detection of Lead in Organic Materials and 
the Separation of Lead and Calcium Sulphates by Ammonium 
Acetate. Ebnst Erlknmayek ( Biochem . Ztitsch., 1913, 56, 3, in ■■ 

The organic material is incinerated, and the ash is digested will: 

20% sodium carbonate. The insoluble residue is then digests 
with 5A-nitric acid, and the greater part of the lead is ; 

The insoluble residue still contains lead, and is fused with sod ■ 
and potassium carbonate mixture. The fusion is then extra ■ 
with 5% sodium carbonate, the insoluble residue containing 
lead is extracted with nitric acid, and this extract is adde 
nitric acid solution containing the mam bulk ot the lew. 
solution of lead in nitric acid is evaporated on a water-Mt . ( 

residue is extracted with water, ammonia _ is add ® d ., j ? 

reaction, then acetic acid until acid reaction, and tie • ^ 

then digested for two hours. The aluminium and iro « * 
greater part of the calcium remain undissolved, and i ; 

from these the lead is precipitated by the addition of ammou 
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,ate added as powder. The lead chromate is then converted 
■ the sulphate and weighed as such. For qualitative analysis 
Ji is extracted with nitric acid, the lead is precipitated as 
* 1 .hate by addition of sulphuric acid and concentration, and the 
SU !'■ itate a f(, e r washing with i% sulphuric acid, is treated with 
'Toi'cn sulphide, the formation of the black sulphide indicating 
f 1 %enee of lead. Lead and calcium sulphates can be separated 
>■ treating them with a mixture of equal volumes of alcohol and 
"7 “ , rated ammonium acetate, in which the lead sulphate is 

S more readily soluble. S. B. S. 

[Estimation of Copper. Iodometric Estimation of Iron.] 
[• lia Bkck (Ckim. Zeit ., 1913. 37, 1330 — 1331). — Estimation of 
I'oui/er as Cuprous Sulphide— The, usual method (ignition of copper 
. hliido t sulphur in a Rose’s crucible) is employed, with this 
difference, however, that instead of a current of hydrogen or 
hvdroeen' sulphide, a current of carbon dioxide is used. The 
crucible should be heated over a full Bunsen flame. 

Iodometric Estimation of Iron.— The iron which should be present 
in the ferric state is distilled in a suitable apparatus with dilute 
hvdrochloric acid (1: 2) and about 2 grams of potassium iodide, 
mtli addition of a few lumps of marble to generate an atmosphere 
' t carbon dioxide. The iodine liberated is distilled off and collected 
i a a suitable receiver containing 2 grams of potassium iodide 
dissolved in 100 c.c. of water; the receiver should be cooled by 
i, e-water. When the bulk of the liquid has passed over, the 
receiver is at once disconnected (before turning off the gas) and the 
contents titrated with sodium thiosulphate. L. de K. 

Analysis of Alloys Containing Copper, Nickel, and Zinc 
[German Silver, Alpaka, etc.], Charles Lind (Chem. Zeit., 1913, 
37, 1372). — The alloy (0 5 gram) is dissolved in concentrated nitric 
acid (10 c.c.). The solution is boiled, diluted with water (50 c.c.), 
and rendered alkaline by addition of concentrated ammonia solution. 
Excess of ammonia is removed by nitric acid (D 118), a further 
3 c.c. of this ac'd are added, the solution diluted to 100 c.c., 
heated to boiling, and the copper determined electrolytically. 
Deposition is complete in fifty minutes when rotating platinum 
gauze electrodes are used, the current being 3 amperes and potential 
difference 3 volts. 

For the estimation of zinc, the residual solution is neutralised 
with ammonia, acidified by two drops of nitric acid (D 118), heated 
o about 50°, and treated with hydrogen sulphide for an hour. 
The precipitated zinc sulphide is collected, washed with a solution 
of ammonium chloride (2 grams in 100 grams of water), and 
dissolved in dilute sulphuric acid. After treatment with potassium 
hydroxide (10 grams), the solution is diluted to 100 c.c., and the 
zinc deposited electrolytically on the coppered platinum gauze 
electrodes (obtained above). The current employed is 0'8 — 1 
ampere, the potential difference 4 volts. With rotating electrodes, 
hi gram of zinc is quantitatively deposited in sixty minutes. 
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Nickel is determined in the filtrate from the zinc sulphide by th e 
dimethylglyoxime method. 

The process is accurate, and can be carried out in a comparative^ 
short time. It has the further advantage that small quantities of 
impurities, such as tin, lead, iron, and manganese, can be sinnit 
taneously estimated. H. W. 

Estimation of Free Acid and Basicity of Aluminium 
Sulphate. W. N. Ivanov (Mem. Zeit ., 1913, 37, 805 — 806). — The 
methods of estimating free acid, or, in its absence, the basicity of 
aluminium sulphate, may be divided into three groups depending 
on: (1) direct titration with various indicators; (2) precipitation 
of aluminium hydroxide by magnesium ammonium phosphate and 
titration of the acid in the filtrate; and (3) Beilstein and Grossed 
method (A., 1890, 85), in which the substance is dissolved in 
water, treated with saturated ammonium sulphate solution, and 
finally with alcohol. The precipitate is filtered and washed with 
alcohol, the alcoholic filtrate being evaporated, the residue dissolved 
in water, and titrated with N /2-sodium hydroxide in the presence 
of methyl-orange. The first two methods gave unsatisfactory 
results. The third method is also found to be untrustworthy, since 
the amount of free acid found depends on the quantity of water 
and alcohol used, and can amount to the sum of free and combined 
acid actually present. Under the usual analytical conditions, a 
content of 0'25% free acid can easily be found in a preparation 
which actually has a 90% basicity. H. IV, 


Electrolytic Reduction of Iron for Analysis. J. Clyde 
Hostetter {J. Washington Acad. Sci, 1913, 3, 429— 432),—' The 
following method is proposed for the reduction of ferric sulphate 
for subsequent titration with permanganate. The ferric sulphate 
solution, measuring about 300 c.c., is placed in a gold basin, and 
10 c c of sulphuric acid, D T84, are added ; a porous cell is nmv 
placed in the solution, and filled with dilute sulphuric acid (1 : 30 ). 
A piece of platinum foil (area 28 sq. cm.) is inserted in the porous 
cell, and serves as the anode, whilst the gold basin acts as the 
cathode. A current of about 8 amperes is passed through he 
solution for seventy minutes (0'5 gram of iron is reduced to tie 
ferrous condition in this time), the contents of the anode cham .i 
are then transferred to the basin, the chamber is refilled w 
dilute acid, and the electrolysis is continued for a : further t n 
minutes The solution in the basin is then titrated with pe 
manganate solution. Before the titration, a drop of the soh.t.0^ 
may be tested with thiocyanate to ascertain whether the^ ^ ^ 
has been completed. 

Analysis of Commercial Nickel. L. Bertuux ( 4™ .Cfc- 
1913, 18, 377— 385).— Methods are given for the estimatn 011 
impurities as copper, cobalt, iron manganese, alu ™ m “ nt j mljriV 
magnesium, sulphur, silicon, carbon, arsenic, an ' ^ 

commercial nickel. The following is an outline of the proc 
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recommended- The metal 13 dissolved in a mixture of hydrochloric 
and sulphuric acids, the solution is rendered ammoniacal, and the 
nickel, cobalt, and copper are deposited electrolytically. The 
deposit consisting of the three metals is then dissolved in nitric 
acid, the copper is. deposited from this solution, the cobalt is pre- 
cipitated as potassium cobaltinitrite, and the nickel remaining in 
'elution is estimated electrolytically. Iron, manganese, aluminium, 
calcium, and magnesium are estimated in the solution after the 
removal of the nickel, cobalt, and copper. Silica and sulphur are 
estimated in a separate portion of the sample in the usual way. 
The distillation method is employed for the estimation of the 
ifscuic and antimony, and the carbon is estimated by combustion. 

W. P. s. 

Titration of Titanium by means of Methylene-blue. Bernbabd 
Vc'C'HNC and Robert K. Murphy ( Zeit&ch . anyew, Chum. 1913, 26, 
613—616). — The authors have investigated and confirm the accuracy 
1,1 Knccht and Eibbert’s method of titrating titanium with 
methylene-blue (compare Knecht, A., 1907, ii, 654; Hibbert, A., 
1509 ," i>, 351)- The reaction proceeds according to the equation : 
Pi l ;H ls X 3 ClS + 2TiCl s +HCl = C K H ]8 N 3 S + 2TiCl 4 , and is exactly 
molecular, hut, owing to the difficulty of obtaining the pure dye, 
the solution employed must he standardised. Best results are 
obtained with 0'02- (POtA-solutions, made by dissolving 3'9 to 7'8 
jrams of the dye in hydrochloric acid and filtering into dark glass 
let-ties. The controlling solution is made from Merck’s 15% solution 
of titanous chloride, in which case titanium is first separated from 
(he accompanying ferrous chloride and estimated by gravimetric 
methods, or pure titanic oxide may be prepared from titanic acid, 
which usually contains silica and oxides of iron and aluminium, 
by the method of Bornemanu and Schirmeister (A., 1910, ii, 1073). 
The strongly acid solution of titanium chloride is then reduced by 
zinc dust, and filtered into a flask, which is fitted with an inlet 
tube and a Bunsen valve. To complete the reduction, a clean 
zinc rod is suspended in the liquid, and this is kept nearly boiling, 
whilst a stream of carbon dioxide is admitted. The zinc rod is 
then removed, the burette is inserted into the valve, and the 
methylene-blue solution is run in until the blue colour is permanent. 
The bulk of the liquid should be about 150 c.c. (compare Hibbert, 
toe. eit). \ r > 

For the estimation of titanium, the substance is fused with 
sodium hydroxide and sodium peroxide, and then dissolved in 
concentrated hydrochloric acid. If sulphuric or nitric acid is used 
m dissolve the sample, the titanium must be precipitated by 
ammonia and re-dissolved in hydrochloric acid. The reduction and 
titration are then carried out as above, the process requiring about 
ortylive minutes after the fusion. Iron, even in overwhelming 
proportion, aluminium, silicon, calcium, alkalis, magnesium, zinc, 
an raony arsenic, and phosphorus do not influence the titration, 
u salts of the lower oxides of tin, vanadium, or tungsten, and also 
u phurous acid, must not be present. 
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The method is useful when mere traces of titanium are present 
is more accurate than the known methods (a critical review of which 
is given), and is the only one which permits of the direct estimation 
of titanium in presence of iron, silica, or alumina. -I. C. IV. 

Assay of Platinum Ores. Max WuNDERandV.THURiNGERf,^;^ 
anal. Chem., 1913. 52, 740-752).— The process is practically the 0 IH one 
of Saint-Claire Deville and Debray incorporated with the authors' 
new processes for the estimation of palladium. L. ue 


Estimation of Palladium with Nitroso-^-napbthol in Presence 
of Copper and Iron. Max Wonder and V. Thuhingrr (Z t it M h 
anal. Chem., 1913, 52, 737— 739).— The solution containing about 
O' 25 gram of palladium and small quantities of copper and ferric 
iron, all present as chlorides, is diluted to about 150 c.c., 20 c.c. of 
strong hydrochloric and 20 c.c. of glacial acetic acid are added, ani 
then, after heating to boiling, a hot solution of nitroso-0-naphtho! 
in 50% acetic acid is added in excess. On prolonged boiling, a 
voluminous Kermes-coloured precipitate collects on the surface, 
which is at once collected on a filter and washed, first with hot 
5% hydrochloric acid, and then with hot water. It is then con- 
verted into metallic palladium by igniting the filter and contents, 
first in the air and then in a current of hydrogen; the metal is 
allowed to cool in a current of carbon dioxide. 

The filtrate is nearly neutralised with ammonia, and the copper 
precipitated as cuprous thiocyanate in presence of sulphurous acid 
and weighed as such. The filtrate, after boiling with a little 
nitric acid, is treated for iron as usual. L. de K. 


Observations of the Abel Heat TeBt. B. James Smart (J. Sot 
Chem. Ini.., 1913, 32, 967). — The author discusses and criticises a 
recent paper by Egerton (this vol., ii, 534). IV. P. S. 

The Tailameter : A Simple Apparatus for the Rapid 
Estimation of Volatile Oils in Aromatic Plants, Drugs, and 
Spices. Probodha C. Chattofadbyay (/. Hoc. Clum. Ini., 1913, 32, 
968). — The apparatus consists of a 500 c.c. flask, the neck of which 
is graduated into 10 c.c. in one-tenth divisions; a swan-neck, 
provided with a tap, is fused into the lower portion of the flask. 
The distillate obtained on steam-distilling a material containin' 
volatile oils is collected in this flask, and at the end of the distil- 
lation, the oil on the surface of the water is brought, into the 
graduated portion of the neck oy the addition of more water, and 
its volume is ascertained. 


Simultaneous Estimation of Methyl Alcohol and Form ' 
aldehyde in Small Quantities in the Same Solution. Malmc. 
Nicloux (Bull. See. chin,., 1913, fiv], 13, 935-939 h-The 
has described previously (A., 1899, ii, 253) methods o 
estimation of methyl alcohol and formaldehyde separa e y. 
method now described is suitable for both substances in - 
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solution, and depends on (1) the estimation of the quantity of 

tassium dichromate required for complete oxidation of both 
-nbstances; and (2) the determination of the amount of carbon 
dioxide produced in the reaction. Exact details of the methods of 
workin" 311(1 of the calculations required are given. T. A. H. 

Estimation of Small Quantities of Methyl and Ethyl 
Alcohols in Aqueous Solutions of the Same. Josef Hetper 
tZeitech. yo.hr. Genuesm., 1913, 26 , 342 — 348). — The method proposed 
depends on the oxidation of the alcohols by permanganate in acid 
and in alkaline solution, and is applicable to solutions containing 
from O'l to 0'25% by weight of the two alcohols. Formula are 
»iven for calculating the quantities of the two alcohols present 
from the amount of permanganate consumed in the two oxidations 
(see also this vol., ii, 158). W. P. S. 

Methods for Testing Ether. Georg Frkkichs (Chem. Zentr., 
1913, ii, 1254—1255; from Apoth. Zeit., 1913, 28, 628—630).— 
Ether which has been prepared from alcohol denatured with wood- 
spirit a iid pyridine will contain methyl ethyl ether and acetone; 
the pyridine remains in the sulphuric acid. Pure ethyl ether has 
h. p. 34'2 — 34'3°/1760 mm.; this constant is affected by the pres- 
ence of methyl ethyl ether, and is raised by 0'2° for each 1% of 
alcohol which may be present. The boiling point of ether should 
he determined under a reflux, and a piece of apparatus for this 
purpose is described. Acetone may be detected in ether by shaking 
100 c.r. of the sample with 10 c.e. of water, separating the aqueous 
layer, and submitting portions of it to the iodoform and sodium 
iiitroprussule tests. W, p, g. 


Testing Amyl Acetate, A. Ham.uel.mann (Chem. Zentr., 1913, ii, 
1335; from Farbemeit., 1913, 18 , 2594— 2595).— Wolff’s method of 
testing amyl alcohol or amyl acetate for the presence of benzene, 
based on the solubility of the sample in sulphuric acid, I) 1'80, is 
untrustworthy, since pure amyl alcohol or acetate may yield 
insoluble alkylene compounds under the conditions of the test. 

W. P. S. 


Testing Amyl Acetate. H. Wolff aod B. Rosumoff (Chem. Zentr., 
19I3, ii, 1335; from Farbemcit., 1913, 18 , 2641— 2642).— Hammel- 
mann s objection to Wolff’s test (see preceding abstract) may be 
overcome by carrying out the test as follows. The amyl acetate is 
mixed slowly with 1'5 times its volume of sulphuric acid, D 1'80, 
m mixture being kept cold and not shaken violently during the 
operation. When less than 5% of benzene is present, the mixture 
remains quite clear. WPS 


19n n ari 0n io^ S , U J a r S y ru P-. M - Wagenaar (Pharm. Wvkblad, 
1214). — In estimating calcium and phosphates in 
tran< rf .* ! can readily ignited to a white ash hy 

mg it drop by drop to a red-hot platinum dish, the beaker 
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employed being subsequently weighed to ascertain the weight of 
syrup taken. A. J. 

Estimation of the Sugar in Blood. Walter Griesbach and g 
Strassner ( Zeitsch . physiol. Chem., 1913, 88, 199 — 209), — The blood 
is first deprived of proteins, preferably by colloidal iron. E st j. 
inations of the sugar in the filtrate by the polarimeter and bv 
reduction give the same values for dextrose. After fermentation 
with yeast, the filtrate exhibits neither reduction nor optical 
activity. Of the reduction methods used, that of Maqueune and 
of Bertrand yield almost identical results. Other methods (Bairn’s, 
Tachau’s, etc.) were also employed. Maquenne's method is recom- 
mended on account of its certainty and simplicity. Briefly, it 
consists in boiling with Fehling’s solution, followed after coolinr 
by the addition of potassium iodide, and sulphuric acid. Starch is 
then added, and the free iodine titrated back with thiosulphate, 

W. D. H. 

Estimation of Hydroxy-fatty Acids in Pat by means of 
Organic Magnesium Compounds. Th. Zkhevitinov (ZtiirA. 
anal. Chem.. 1913, 52, 729— 737).— The total fatty acids are isolate, 1 
in the usual manner, and carefully dried. About 0’2 gram of the 
acids is dissolved in pyridine, and to this is then added in a suitable 
apparatus a solution of magnesium methyl iodide in amyl ether 
The gas evolved (methane) is then measured with the usual pre- 
cautions. 1 mol of methane = 1 mol. of hydroxyl. 

If from the result is deducted the carboxyl-hydroxyl, as found 
by titration with standard alkali in alcohol-ether solution, the 
difference will be, as the author calls it, the alcohol-hydroxyl 
number, which represents hydroxy-fatty acid. A large number of 
results relating to fatty acids and to oils are communicated. 

L. DE K. 

Detection of Citric Acid in Wine, with Reference to a 
Recent Paper by Fresenius and Griinhut. Georges Dekioks 
(Ann. Chim. anal, 1913, 18, 393—402. Compare this vol„ ii, 255V— 
The author criticises the statements of Fresenius and Griinhut 
(loe. cit.), maintains the trustworthiness of his method for the 
detection of citric acid, and shows that it is more sensitive than 
Moslinger’s test. Attention is directed to the experience of other 
workers with Deniges’ method (compare A., 1908, ii, 544 ^, 64 ®’ 

Qualitative Detection of Benzoic Acid and Salicylic Acid _in 
Milk and Beer. M. Wagenaar (Pharm. WetklM. UU 3 ■ 
1215).— For the estimation of benzoic acid and salicylic acid 
milk and beer, the author recommends steam distillation or sever 
hours, neutralisation of the distillate with sodium car _ 
evaporation to small bulk, and the application of l j iff 
tests for the acids named. 
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Mirrocbemical Detection of Embelic Acid. Geokg Hf.yi, and 
KxHP tfiktm. Zentr., 1913, ii, 1342 ; from Apoth. Zeit., 1913, 28, 
cot) i l-Einbelic acid, the active constituent (anthelmintic) of the 
. 0 f the Indian shrub Embe.lia vibes, may he isolated and 
’Unified by the micro-sublimation method described by Tunmann. 
TU crystalline sublimate obtained is insoluble in water, but dis- 
1 1 . es in dilute sodium hydroxide, yielding a reddish-violet coloured 
mHiUou ; with concentrated sodium hydroxide solution, violet, 
-stiilline plates separate out after a time, violet needles forming 
uently. These crystals yield a flocculent precipitate of embelic 
"n-id when treated with hydrochloric acid. Ammonia also dissolves 
he sublimate, and on evaporating the solution crystals are obtained. 
The'dilute alkaline solution of the sublimate gives the following 
reactions: with copper sulphate, an olive-brown precipitate; with 
barium chloride, a greyish-brown precipitate; with nickel sulphate 
co l )a lt nitrate, a greenish-brown precipitate; with magnesium 
sulphate, a flocculent, brown precipitate. The colour of the pre- 
ciuitate obtained on treating an alcoholic solution with ferric 
chloride is reddish-brown; with capper nitrate, dirty green; lead 
acetate, dark green; and with zinc chloride, violet. Mercuric 
chloride, and silver nitrate yield no precipitate. Whilst pure 
embolic acid yields a violet coloration when warmed with concen- 
trated sulphuric acid, the sublimate gives but a faint reaction when 

i mated similarly. W. P. S. 

Tbe “Chlorine Number,” a New Constant of Fats. As. 

Zlataxoy ( Zeitsch . Nahr. Genussm., 1913, 26, 348 — 349). — A 

preliminary notice of a method in which it is proposed to estimate 
ilie quantity of chlorine fixed by a fat. or oil. The fat is treated 
with saturated solution of phenyliododichloride in carbon tetra- 
chloride, and, after four hours’ contact, the excess of the chloride 
is titrated with silver nitrate solution. W. P. S. 

Modified Meig's Method for the Estimation of Fat in Milk. 
Walter Lewis Cboll ( Biochem . Bull., 1913, 2, 509 — 518). — Meig's 
method is an ether-extraction method. The present paper describes 
certain proposed modifications which simplify and shorten it, with- 
out. loss of accuracy. W. D. H. 

Detection and Estimation! of Minute Quantities of Form- 
aldehyde in the Presence of Hexamethyleneamine, and Methyl 
Alcohol in the Presence of Ethyl Alcohol. H. A. B. Dunning 
U» ier. J. Pharm., 1913, 85, 453 — 457). — The following test maybe 
used to detect ihe presence of .ormaldehyde in the urine of persons 
"ho have been given doses of hexamethylenetetramine. About 
- i; i ’. of the urine are warmed in a test-tube, 2 drops of a 0’5% 
phenylhyclrazine hydrochloride solution are added, followed by 
drops of a 0’5% sodium nitroprusside solution, and the mixture 

ii then rendered strongly alkaline with sodium hydroxide. One 
part of formaldehyde in 50,000 parts yields a bine coloration; in 
more dilute solutions, a green coloration is obtained. Another test 
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consists in heating the urine with phloroglucinol and then addin, 
sodium hydroxide; when a red coloration develops, lorinahLy,,,^ 
is present. The formaldehyde may be estimated colorimetricai'v 
by treating 5 c.c. of the urine with 0*1 c.c. of a 15% sodium 
hydroxide solution, adding 0*1 c.c. of phenylhydrazine (basej and 
0*7 gram of sodium hydroxide, and shaking the mixture for ten 
minutes. The coloration obtained is compared with that producer 
by similarly treating known quantities of formaldehyde; the com- 
parisons must be made within twenty minutes after the addition 
of the sodium hydroxide. Dextrose, acetone, and acetaldehyde do 
not interfere with the estimation. 

The method proposed for the detection of methyl alcohol in the 
presence of ethyl alcohol consists in saturating the mixture of 
the alcohols with potassium citrate (to remove the greater pan 
of the water), and submitting the mixture to fractional distillation. 
The low boiling portion of the distillate is then heated in a ten- 
tube, and a hot copper spiral is plunged in the vapour; the 
characteristic odour of formaldehyde will be noticed if methvi 
alcohol is present. W. P. 

Estimation of Paracetaldehyde in Paraldehyde. Georg Htu. 
(i Chem . Zentr., 1913, ii, 1520 ; from Apotk. Zeit., 1913, 28 , 720-121, 
Compare A., 1912, ii, 304). -The method depends on the oxidation 
of the acetaldehyde to acetic acid by means of hydrogen peroxide 
in alkaline solution; the excess of the alkali is then titrated. 
Twenty-five grams of the paracetaldehyde are dissolved in 300 c.c. of 
cold water, 30 c.c. of A /I -potassium hydroxide solution are added, 
followed by 20 c.c. of 30% hydrogen peroxide solution; the mixture 
is kept in a closed vessel, and, after eighteen hours, the excess oi 
alkali is titrated, using phenolphthalein as indicator. Each c.c. of 
A/ 1-alkali solution is equivalent, to 0 04403 gram of acetaldehyde. 


Detection of Hexamethylenetetramine in Wine and Milk 
Leopold Rosenthaler and E. Ungereh ( Pharm . Ztntr .- h , 1913, 64, 

1153 1155). — Mercuric chloride is the most sensitive reagent fm 

the detection of hexamethylenetetramine; 1 part of the latter in 
500,000 parts of solution yields a characteristic crystalline pre- 
cipitate with the reagent. White wine may be tested directly alter 
the addition of a small quantity of hydrochloric acid, hut m the 
case of red wine it is necessary to treat, the sample with solid lead 
acetate and remove the excess of lead with sodium phosphate leton 
the test is applied. In testing milk, a portion of the sample i» 
treated with hydrochloric acid, saturated with ammonium stilpluie. 
filtered, and the filtrate used for the test. The mercuric oh and, 
precipitate may he further tested by applying to it the 
sulphuric acid test, or it may be distilled from a sulplmn 
solution, and the resulting formaldehyde identified. ' ■ 

The Gasometric Estimation of Aliphatic Amino-nitrogen^ 
Minute Quantities. Donald D. van Slyer (/. Bto. - 1 e " \ o] . 

16 , 121— 124).— By a modification (mainly reduction of I 
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,i,e apparatus previously described (A., 1912, ii, 1008), the author’s 
,,,,-tho'l is brought withiu the class of micro-methods, and remains 

accurate- W. D. H. 

Improved Methods in the Gasometric Estimation of Free 
and Conjugated Amino-acid Nitrogen in the Urine. Donald 
j> . tasSlyk* (J. Bio!. Chem., 1913, 16, 125— 134).— The author’s 
previously published process (A., 1912, ii, 1008) for estimating total 
(free and conjugated as hippuric acid, peptides, etc.) amino-acid 
nitrogen can be simplified, so that the operations are shortened, 
slid the more laborious parts, such as boiling off ammonia and 
washing milky precipitates, are dispensed with. The free amino- 
acids alone can readily be estimated after decomposition of the 
urea with soy-bean urease, which hydrolyses urea completely with- 
out either freeing conjugated amino-acids or deaminising free ones. 
The applicability of the gasometric method for the estimation of 
hippuric acid is also indicated. jj 


The Separation of d-Alanine and d-V aline. Pucebcs A. Levene 
and Donald D. van Slyke (/. Biol. Chem., 1913, 16, 103—120).— 
■I- Alanine combines with phosphotungstic acid in the approximate 
ratio 1:14 by weight, forming a crystalline salt. At 0° in a 
solution containing per 100 c.c. 20 grams or more of phosphotungstic 
acid (in excess of the amount combining with the alanine) and 
10 grams of sulphuric acid, the solubility of alanine is only 
11 10 gram . The solubility of d-valine under the same conditions is 
1-1 grams per 100 c.c. By alternate crystallisation of valine as 
the free amino-acid and of alanine as the phosphotungstate, a prac- 
tically quantitative separation of the two acids in admixture can he 
effected. w. jy H 

Estimation of Urea [Carbamide]. H. T. B. Rasmussen 
{Chem. Xentr., 1913, ii, 1335; from Ckaml. Arch. Physiol., 1913, 30, 
191— 195).— The methods proposed by Christensen (Nord . med. 
Z,’ Ih8 . 6, 18 ).’ and b y Henriquee and Gammeltoft (A., 1911, ii, 
UiU) were investigated. The former, depending on the hydrolysis of 
Hie urea by heating with water under pressure and estimating the 
resulting carbon dioxide, yields trustworthy results in the case of 
urea itself, but the results are too high when the method is applied 
to mnH. Henriques and Gamnieltoft’s method gives lower, and 
apparently more trustworthy, results. TP. P. S 


Estimation of Nicotine in the Form of Silicotungstate. 
boswioheALUNo (Capita, 1913, 43, ii, 482-486)._This method 
form S r°ii resa ^ s ll tlle prpduct is calcined and weighed in the 
turn-stale 16 ^0 3 +Si0 2 so obtained, but not if the silico- 

■'tendfd recently mere ***“* at 125 °’ 33 haS been recom ‘ 

2C '» HAN *’ C » H » N ^ f0 ™ 8 ranar^yehow 
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New Method of Estimating Nicotine in the Presence 
Ammonia. Rosario Spallino ( Gazzetta , 1913, 43, ii, 493 — sooi 
The methods which have been proposed for this purpose do ^ 
yield concordant results. The present method depends on nf 
fact that nicotine behaves as a diacidic base towards picric acid 
in aqueous solution, but in alcoholic solution it behaves as a mom- 
acidic base. The liquid containing nicotine is treated with 
excess of picric acid solution of known strength (0'009 .f" 

c.c.). The liquid so obtained is mado up to 1 litre with aTcohof 
and divided into two equal portions, which are then evaporated 
to dryness. In one case the residue is dissolved in alcohol, and 
titrated with .V/ 20-barium hydroxide. The other is treated* wit], 
water, made un to 100 c.c., and filtered to remove precipitated 
picrate; of this solution 75 c.c. are titrated with barium 
hydroxide as before. No ammonia is lost in the evaporation. The 
difference between the two titrations (regard being had to the 
25 c.c. of aqueous solution not titrated) gives the amount of picric 
acid present. The method gives accurate results with the solutions 
of picric acid of known strength in the presence of ammonia, and 
yields concordant figures in duplicate analyses of ammoniaca’ 
distillates from tobacco. R. y. g 

The Triketohydrindene Reaction. Carl Neubero (Biochm. 
Zeitsch., 1913, 56, 500 — 506). — A distillate from hexanol ga te a 
positive reaction, and on investigation it was found that substances 
other than amino-acids gave a positive reaction, which could l» 
distinguished from that given by sugars in alkaline solution recently 
described by Halle, Loewenstein, and Pfibram (this voL, ii, 992) 
These substances included : T. Amines, which give a direct positive 
reaction when in combination with weak alkalis. II. Amine- 
aldehydes, which give a positive reaction when free, or a salt of 
weak acids. III. Urea derivatives like allantoin, which give the 
reaction with a pink tinge. IV. Aminosulphonic acids, such » 
taurine. V. Ammonium salts of aldehyde and keto-acids. Vi. Cer 
tain organic acids, dicarbonyl compounds, and halogen aldehydes, 
which have been treated with ammonia in excess, and then freed 
from this reagent by boiling. The following acids illustrate this 
reaction : glvcollic, lactic, glyceric, malic, and citric acids. Broma! 
hydrate, phenylglyoxal, and alloxan also give the reaction. The 
following substances gave a negative or abnormal (colour) reaction 
indole, quinoline, isoquinoline, cinchonine, brucine, quinidine, 
morphine, allylthiocarbimide (red), allylamine (yellowish-red), di- 
ethylamine (red), piperidine, cyanoacetic acid, thiosinaminc. 
lecithin, betaine, potassium ferrocyanide, choline, camphylamint 
(red) , formamide, amygdalin, diacetonamine, adenine, xanthine, 
creatine, creatinine, ethyl fl-aminocrotonate, trimethylsiilplinj 
iodide, aniline, chondroitinsulphuric acid, aminosulphonic acid, 
barbituric acid, hydrazine, and phenylhydrazine. S. B. 

Precipitation by Zinc Salts of the Purine Bases from Urine 
and Meat Extracts. H. Thar {Biochem. Zeitsch., lJld, = ■ 
353—354).— Reply to E. Salkowski (this vol., ii, 993). 
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tt obilin and its Detection by Treating Urine with Copper 
i hate and Extraction with Chloroform. Theodor Haushann 
P / en lr., 1913, ii, 813 ; from Zeilsdt. exper. Path. Thtr., 1913, 
373— 399). — The method depends on the fact that the 
hTnoven of urine is oxidised by copper sulphate to urobilin, 
aI ° u ”y b e extracted with chloroform. Twenty c.c. of the 
. 1 are nl ixed with 2 c.c. of 10% copper sulphate solution, and 
T’^uixtiire is shaken with 2 c.c. of chloroform; the chloroform 
! _ 1 co ioured pink, orange, or red. In the case of very acid 
•'. er ,] le colour obtained is yellow. If, in place of copper 
ur . m , , e t ] l6 mine is treated with a concentrated solution of either 
* u rous sulphate, zinc acetate, zinc sulphate, or potassium ferri- 
•anide the chloroform layer remains colourless, whilst lead acetate, 
mercuric chloride, and pho’sphotungstic acid yield precipitates with 
tl e urine, and only a small proportion of the urobilin is extracted 
bv the chloroform; repeated extractions are necessary to obtain 
jl t [,e urobilin in the chloroform solution. Previous treatment of 
the urine with formaldehyde or dimethylaminobenzaldehyde hinders 
the oxidation of the urobilinogen by copper sulphate. The chloro- 
form extract contains the actual urobilin and not its copper com- 
pound ; the urobilin may be extracted from the chloroform solution 
by shaking the latter with sodium hydroxide solution. This alkaline 
solution exhibits the characteristic properties of a urobilin solution 
(absorption bands, fluorescence with alcoholic zinc acetate, etc.). 
For the estimation of the urobilin, the chloroform extract is 
evaporated to dryness, the residue is dissolved in JV/ 10-sodium 
hydroxide solution, and the excess of the latter is titrated with 
Sj 10-hydrochloric acid; the difference between the quantities of 
alkali and acid solutions used is multiplied by 0'0062 to give 
urobilin. W. P . S. 


Detection of Indoxyl in Icteric Urine. Louis Bjslieres (/. 
thaw. Chim., 1913, [vii], 8, 429— 430).— The presence of biliary 
pigments in the urine is ascertained by a preliminary test in which 
the urine is treated with an excess of basic lead acetate, the pre- 
cipitate collected on a filter, washed with water, and then trans- 
ferred to a test-tube, iu which it is mixed with 20 c.c. of 9% 
alcohol. Hydrochloric acid is then added; the lead chloride settles 
rapidly, and the alcohol exhibits a green colour. The development 
of the coloration may be accelerated by the addition of a few 
drops of hydrogen peroxide solution. For the detection of indoxyl, 
the urine is treated with basic lead acetate, and filtered. A portion 
of the filtrate is mixed with an equal volume of hydrochloric acid, 
and shaken with chloroform; the latter exhibits the characteristic 
coloration. Another portion of the filtrate is treated with ammonia, 
the precipitate is collected on a filter, and treated with alcohol and 
an excess of hydrochloric acid; the alcoholic solution is coloured 
reddish-violet. After filtration, the solution is diluted with water 
and shaken with chloroform, when the latter is coloured blue, red, 
or violet. 'W'. P. S, 
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Substances in Urine giving Rise to Indigotin. j[ 
New Qualitative Tests. Robert V. Stanford p { ysj(J 

Chem., 1913, 88, 47—55. Compare this vol, i, 1134).-J[o. t „| 
the existing methods for the detection of mdigotm-forming sub- 
stances in urine differ only in the use of different oxidising age nt( , 
and they are all untrustworthy. The decolonisation of the indigotin 
solutions frequently observed is due to the presence of oxidising 
chloro-compounds in the chloroform used. These can be removed 
without difficulty, and the conditions are given for carrying out 
the test in the absence of air, when pure blue solutions are obtained, 
which can be compared colorimetricallv with Fehling’s solution. 
An alternative method is to add isatin and hydrogen chloride, and 
convert the indigotin compound into mdirubm. When air i; 
excluded in this case also, the method becomes more delicate, am 
can be applied to quantitative measurements. E. F. A, 


Nephelometric Determination of Proteins : Casein, Globulin 
and Albumin in Milk. Philip A. Sober ( J . Amer. Chew. Set 
1913 35, 1585 — 1593).— An improved form of^ nephelometer ii 
described 'for the estimation of the proteins of milk by the forma- 
tion of suspensoids with suitable reagents after the extraction oi 
the fat (compare this vol, ii, 260, 355). The method, which 
greatly reduces the time usually necessary for such estimations, 
gives results which compare favourably with those of the processes 
at present in common use. ^ T- 

The Quantitative Estimation of Tryptophan. E. Herzieii, 
(Biochtm. Ztitech., 1913, 56, 258-266), -The reagent, used forte 
purpose consists of 20 grams of p-dimethylaminobemaldehyde In- 
solved in a mixture of 500 c.c. of concentrated hydrochloric acid ami 
500 c c of water. To 50 c.c. of the solution to be tested, wine 
contains tryptophan, are added 10 c.c. of this reagent and the 
mixture is then diluted to 100 c.c. with concentrated hydrochloric 
acid After thirty hours the colour is measured. (A distinct blue 
colour is obtained when the above mixture contains tryptophan to 
the extent of 1 part in 1,000,000.) The colour can be estimated 
approximately by comparison with an ammomacal copper sulphate 
solution prepared in the following way. One gram of anhydrous 
copper sulphate is dissolved in 100 c.c. of water; 1 c.c. of 
solution is mixed with 20 c.c. ammonia solution, and the mixture 
is diluted with water to 100 c.c. The colour thus obtained cone 
sponds very nearly to that given with 0 0001 gram tryptophan 
the aldehyde reagent. A more accurate way of 
amount of colour in a solution is the spectrophotometnc meth« 
described in detail by tho author. To estimate the » tgptoph* 
content of a protein, 1 gram of the substance is dissol 
of 0-5% sodium carbonate solution, and incubated fo . 

hours with 0-5 gram pancreatic (toift bw. 

50 c.c. of thedigest are then treated with • the P- dl ™ et - is given 
aldehvde solution in the manner described above. A s g 

showing the tryptophan content of various proteins. 
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frichloro-, decomposition of, l. v ] Jlf .' r ! 
curie oxide (Brand), A., i, i(jl) 
nranous salt (JIamicchelli a;,.i 
Greco D’Alceo), A., i. 161. 
chloro-oximino- (Houben and Kavff 
MANN), A., i, 1160. 
cyano-, metallic salts of (Pet tkusiiV 
A., i, 27. 

sodium derivatives of esters of, 
tion of acylamino-add chlorides 
on (Gabriel), A,, i, 622 ; (Pfafh- 
ler), A., i, 750. 

ethyl ester, alkylation of (Hesslei: . 
A., i, 1038. 

condensation of, with acid chlor- 
ides (Weizmann, Stkpiies, 
and Agashe), T., 1855 ; P.! 
261. 

oximino*, copper salts (Palazzo and 
Egidi), A., i, 249. 

Acetic anhydride, rate of hydration of 
(Wilsdon and Sidijwu'k', T-. 
1959 ; P., 265. 

action of aluminium chloride on 
(Boksekkn and Cluwes), A., i. < : - 
action of, on feme and chromic 
nitrates (Weinland andRF.niLts), 
A., i, 1150. 

Acetic anhydride, bromo-, preparation 
of (Denham ami Woophoi’se), T., 

1868. 

Acetimino-ethyl and -methyl etners, 
chloro-oximino- (Houben and Kaifi- 
mann), A., i, 1160. 

Aceto&cetanilide, o-chloro- ir-j*® 
fabriken vorm. F. Bayer «g. > 
A., i, 456. 
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»«»»«!«> Mid, formation of, in per- 
f u .K.ti experiments (Friedmann), 
i* 1276 ; (MOCHIZUKI), A., ), 

formation of, in the liver (Embden 
and LoEB), A., i, 1-ill. 
detection of (Habdixg and Ruttan), 
A,, ii, 79. 

Acetoacetic acid, esters, reaction be* 
nveen phenyl iododichlorido and 
• Sachs), A., i, 1302. 
lt jjvl ester, condensation of, with 
acid chlorides (Wkizmann, Ste- 
i*h kn. and Agamib), T., 1855; 
l\. 281. 

iuulium derivative, action of ay-di- 
bruniobutanc on (Fargher and 
Perkin), P., 72. 

im-ntliyl ester, keto-enolic changes of 
derivatives of (Rui'E and Lenzin- 
i;ei>). A., i, 884. 

Acetoacetic acid, y-chloro-, ethyl ester 
(Ai.tJXAS'nuov), A., i, 443. 

Acetoaceto o-anisidide (Fakbknfabri* 
kks vohm. F. Bayer & Co.), A., i, 
156. 

Acetoacetonitrile-o- and -p-tolylhydr- 
azones (Michaelis and Ki.atpekt), 

Acetoaceto-o-toluidide, 3-chloro- (Far* 
l-P.NKABUIKEN YOltM. F. BAYER & 
Cud, A., i, 456. 

Acetoaceto-o- and -p-toluididea, cyano* 
ilJAixsand Griffin), A., i, 1088. 
Acetoaceto-c-, oh-, and -p-toluidides 
■ Ewisjj and King), T., 106. 
Acetochloroanilide, velocity of the 
' liange of, into p-chloroacetanilido 
(Uivett), A., ii, 202, 1041. 
Acctoethylamide, cyano- (Biancui), A., 
i. 715. 

Acetoglucal (Fischer and Zach), A., i. 

I if>. 

Acetohydroxamic acid, complex copper 
solium salt (Ley and Mannchrs), I 
A„ i, 347. I 

Acetohydroxamic acid, amino-, and its 
*drs (Ley and Mannchen), A., i, 

Acetomethylamide, cyano- (Bianchi) 

A., i, 715. 

Acetone, purification of, with sodium 
iodide (Shipsey and Werner) T. 
1255; P., 194. ’ 

absorption spectrum of (Stark), A., ii, 

abruption of ultra-violet light by 
(Lielecki and Henri), A., ii, 363 ; 
; Uv1 ’ ,Kfi and Stewart), A., ii, 

-iw tii. al conductivity of (OakvaiuiI, i 
ii, 549. ' i 


, Acetone, crystallisation of sodium iodide 
with (Shipsey and Werner), p. r 

catalytic hydrogenation of (Lassieur). 
A., i, 444. 

action of oxygen and light oil (Cia- 
mician and Silbek), A., i, 1356. 
velocity of the reaction between 
sulphuric acid and (Kremann aud 
Honel), A., ii, 1040. 
condensation of, with glucose (Mac- 
donald), T., 1896 ; P., 260. 
condensation of cyclic ketones with 
(Wallach aud v. Rechenrerg), 
A., i, 54, 182. 

benzylinercaptolo and p-tolylmercap- 
tole of, and their derivatives 

1 (Fromm, Forster, and v. Scher- 
schewitzki), A., i, 176. 
estimation of, in urine (Sammet), 
A., ii, 449. 

Acetone, dihydroxy-, action of phos- 
phates on ( v . Lebedev), A., i, 592. 

Acetone of crystallisation, double salts 
with (Marsh and Rhymes), T., 781 ; 
P., 62. 

Acetone substances, estimation of, in 
blood (Marriott), A,, ii, 450. 

Acetonedicarboxylio acid, condensation 
of, with phenols (L)ey), P., 154. 

Ace tonephenylhydra zone, equilibrium 

9f, with water (Blanksma), A,, i, 

11 . 

compound of styphnic acid and (Agos- 
tinelli), A., i, 459. 

Acetone -2 -quinol ylhydrazone (Perkin 
and Robinson), T., 1978. 

Acetonitrile, ehloro-oximino-, and its 
acetate (IIouben and Kauffmann), 
A., i, 1160. 

Acetonylacetonephenylhydrazone, cata- 
lytic decomposition of (ARBUZOV and 
Ciirugki), A., i, 1098. 

Aceto-p-phenetidide, 2:3:5drmitro- (Re- 
yerdin aud Fur.stenbf.rg), A., i, 
853. 

Acetophenone. 5-ammo-2-hydroxy-, 
acetyl derivative, and its derivatives 
(Kunckell), A., i, 1358. 

2:4:5 tnhydroxy- (Bargellini),A., i, 
460. 

2-hydroxy-5-amino-, acetyl derivative 
{Kunckell and " Hammer, 
schmidt). A., i, 1205. 

Acetophenone-glycerol (Gerhardt), A. , 
i, 47. 

Acetophenoneoxime, action of heat on 
(Kotz and Wunstouf), A., i, 1361. 

Acetopropylenediamide.df'cyano- (Bias- 
ciu), A., i, 715. 

Aceto-o-toluidide, 6-bromo-3-nitro- 
(Blanksma), A., i, 31. 
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Aceto-p-tolnidide. 2-bromo.5-nitro- 
(BlaNKsma), A., i, 31. 

Aceto-w- and -/i-toluidides, cyano- 
(Dains and Griffin), A., i, 1088. 
Acetottimethylenediami.de, tfo'cyano- 
(Bianchi), A., i, 715. 

Acetoxime, action of heat oil (Kotz and 
Wunstorf), A., i, 1361. 

Acetoximinochloroaeetamide (Houben 

and Kauffmans), A., i, 1160. 

4-Acetoxy-2-acetyl-l:3:5-triphenylpyr- 

role (Widman and Almstrom), A., i, 

1221 . . 

2-Acetoxy 3-allylbenzoic acid (Llaisen 

and Eisleb), A., i, 1178. 

2-Acetoxybcnzaldehydeacetylpbenyl- 

hydrazone, 5-bromo- (Turkey and 
Brewster), A., i, 650. 

o-Acetoxybenzaldehydephenylbenzyl- 

hydrazone (Torrey and Brewster), 
A..i, 650. 

4-Acetoxybenzeneazoformamide (HRIL- 

bron and Henderson), T., 1415- 
o-Acetoxybenzoic acid ( acctylsalicylic 
acid : aspirin), hydrolysis of salts 
of, and preparation of its calcium 
salt(MATHfi), A., i, 48. 
preparation of halogen alkyl esters of 
(Wolfff.nstein), A., i, 727. 
trichloro-^ri.- butyl and -isopropyl 
esters of (Wolfff.nstein and Zelt- 
ser), A., i, 367. 

estimation of (Astruc), A., n, 806. . 
AcetoxyCwbutyrie acids, di- and In- 
chloro-, and their derivatives (Blaise), 
A., i, 11, 12. j . . 

a-Acetoxyethylbenzene, and 4-nitro* (v. 

Braun and Bartsch), A., i, 1318. 
0 -Acetoxyethylbenzene. See Benzyl- 
carbinyl acetate. 

2 -Aceto -jo-2-xylidide, 5-bromo-, and 3:5- 
dibrotno-6-nitro- (Blanksma), A., i, 
354. 

4 -Acetoxyphenol, ftC?-2:6-d/mtro-, and 
its salts and compound with aniline 
(Richter), A., i, 1324.^ 

2 -Acetoxy -5- phenylacridine (Kehr- 
mann and Matusinsky), A., i, 93. 

2 - Ac e toxy • 5-phenyl -1 0 methy lacridin- 

ium salts (Kehrmann and Matusin- 
sky), A., i, 93. 

,, -Acetoxyphenylquinoxanthenol chlor- 
ide hydrochloride (Gomberg and 
Wf-st), A., i, 74. 

2- and 4-Acetoxy-9-phenylquinoxanthe- 

nols, chloride hydrochlorides (Gom- 
berg and West), A., i, 75, 76. 
jf-Acetoxyphenylxanthenol and its salts 
(Gomberg and West), A., i, 74. 

2- and 4-Acetoxy-9-phenylxanthenols 

and their derivatives (Gomberg aud 
West), A., i, 75, 76. 


7 -Acetoxypropylbenzeae, x { 
(Braun and Bartsch), a., i, l; i,J 0 
^-Acetoxytriphenylmethyl ’ ■ ■ *" 


chi* 


'tide 


(Gomberg), A., i, 258. 
u-Acetoxytriphenylmethyl ether 
EERO), A., i, 258. 
5-Acetoxy-l‘.2:4-triphenylpyrrol e 
strom), A., i, 1241. ' 

Acetyl groups, estimation of 
MANN), A., ii, 161. 

Acetyl chloride, chloro-, action of 
ethyl malonate (BexarvI \ ; 
191. ’ 

compound of aluminium f.hlorjrl,- 
and (Boeseken and 11 a<>v;- 
bach), A., i, 331. 

Acetylacetonates, metallic, absviri.tu, u 
spectra of (Morgan aud Muss ]' 
371. 

Acetyiacetone, iniluence of, on ionic iv- 
actions (Hewitt and Mans), p., 30 . 
metallic derivatives of (Franzes ' ami 
Kyser), A., i, 1042. 
caesium, lithium, and scandium deriva- 
tives of (Morgan and Moss 1 , p 
373. 

cerium derivatives of (Job and finis- 
sedet), A., i, 828. 

Acetyiacetone, oximino-, suits of (Liy. 

scHiTz), A., i, 1362. 
Acetylaniline-m-snlphonic acid, amide, 
anilide, and. chloride (Zisckk aud 
Muller), A., i, 355. 
4-AcetyM-0-antliraquinonyl-3methyl- 
pyrazolone (Mohi.au), A., i, 104. 
1 -Acetylbenziminazole (Bistrzycki and 
Frzeworski), A., i, 101. 

Ac e tyl-o -henzoylaminodiphenylam in e 
(Wolff, Grux, and Kolasius), A..i. 
1102 . 

3- Acetyl-4-c^‘bTomobenzylhydantoin, i- 

thio- (Johnson and Scon), A., i, 
1105. 

4- Acetyl-3- (4':2'- )bromohydroxyphenjl* 

dihydro-2-4-benzoxazine l*one ;Kke- 

ley and Clinton), A., i, 395. 

Acetyldihydrobrucinonic acid (I.eu*u> 
and Peirce), A., i, 195. 

4-Acetyl-3-p‘dimethylaminophenyldi* 
hydro 2:4-benzoxazine-l-onc (r.Kr.- 

lky and Clinton), A., i, 396. _ 

j Acetyldimethylcaxbinol, derivatives ol 

' (Favobski and Vanschejut ,A u.U- 
4- Acetyl -2 : 3 - dimethy lpyr role and it? 
-5-carboxylic acid (ril-OTY and Hi"- 
MER), A., i, 196. ,, 

3-Acetyl-2:4-dimethylpyrrole. ri- 'wny 

(Fischer and Bartholomai s,., - ■: •• 

3-AMtyl-Z:4-aimethylpyrrole.pit» 

ami -phthalic acid ' 

KllOLLPFEIFFEIl), A., I, 
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At«tyl«">.4 rnct " re ot (Mathets) > 
absorption npeotr. of 

Hrs-Bi and Lakdaii), A., ii, 2t>7 

injiami, lability of mixtures of air and 

lwn-tfon^. by black 

"' .. J,, and Huhekegger), A.,i, 243. 
l.DUilv of, in wg» luc ll< l' 1 ' dB 
f.UMiwh A-i J» 329. 
v'-wtite condensation of {Meyer 
' ii5 TaSMX), A., i, 1294. 
action of, on copper salts (Uvula 
I. i.ulir.xs), A,, l, 318. 

Miration of the compounds of, 

, vjt]| mercuric haloids (Manchot 
and Haas), A., i, 1009. . 

Iial^oi) derivatives of, and their cou- 

i-tiuition (Biltz), A., i, 241. 

R ,Uum derivative, action of> on alk^l 
iodides (Libia* and Picon), A., i, 

iNti i nation of phosphorus in (Dennis 
amlO’BniES), A., ii, 430. 

Acetylene -silver acetylide, compounds 
* „i sodium silver thiosulphate and 
IIhaiu-RI), A., i, 241. 

Acetylenic compounds, refraction ana 
mainirtic rotation of (MonREU, Mul- 
uu, and VaBIS), A., ii, 994. 

3Acetylethylditnethylamin«. See 

Methyl dinifethylaminoethyl ketone. 

1 Acetyk'/rfoliexan-l-ol and its semi- 
curhartiue (Favorski and Kolotova), 
A., i. 16. 

1-Acetylhydantoin, 5-amino-, acetyl 
derivative (Biltz and Gif.seler), A., 
i, 1393. 

4 Acetyl 3-(l:3)-d ibydroxyphenyldi- 
hydro-2:4-benzoxazin.e (Fkeley and 
Clinton), A., i, 396. 

4 Acetyl 3( 3':4')rf ibydroxypbenyldi- 

hydro-2:4-beazoxazine-i-one {Ekeley 

and Clinton), A., i, 395. 
Acetyl-phydroxyphenylethylainine, 
fhloro- (Gugcekheim), A., i, 773. 
Acetylindoxylic acid, fetfrachloro- (Oux- 
ir'jicFEand Nichols), A., i, 99. 
d- Acety liodogalactose { M i lls), A . , i, 707. 
Acetyl mesityl oxide, vanadium deriv- 
ati\c of (.Mono ax and Moss), P., 374. 
4 Acetyl-3-ff-methoxyphenyIdihydro' 
2:4-benzoxazine-l-one {Ekeley and 
Clinton), A., i, 395. 

Amyt-8-meth.oxy quinoline, amino-, 

hydrochloride and chloro- (Frank rl 
and Ok aver), A., i, 1235. 

1-Acetyl 2methylbenziminazolo (Bis- 
mvcKi and Przewoksiu), A. , i, 104. 
9-Acetyl 9-methylfluorene and its semi- 
carlwzdiie (Meerwris, Kremers, and 
SruiTERAun), A., i, 486. 


3- Acetyl-2-methylindo]® and its salts 

(Ohio), A., i, 1098. 
and 3-chi>ro- (Salway), T., 354. 

2- Acetyl-l-methyl A l -ci/c/opentene and 

its senucarbazone (Haworth), T., 
1249. 

0fl-Acetylmethyltrimethylenetetra- 
methyldiamine. See Methyl tetra- 
methyldiain inotert. -butyl ketnne. 

Acetylmorphine, chloro-, and dichloro- 
(Chemische Fabiuk von Heyden), 
A., i, 512. 

4- Acetyl-3-o-nitrophenyldihydro-2:4- 
benzoxazine-l-one (Ekeley and 
Clinton). A., i, 395. 

3- Acetyl-5-phenyl-4:5-dihydro7WOxazole 

(Diels and Siiakkoff), A., i, 875. 

5'Acetylphenylhydrazino-l-phenyltri- 
azole, 3-thiol- (Fromm, H ryder, 
Juno, and Sturm), A., i. 206. 

5 -Acetyl- lphenyl-2-methylpyridonone, 
action of ammonia and amines on 
(Coney and Petr en k o - K r ime h e s - 
ko), A., i, 1234. 

Aeetylpyrreles, condensation of ethyl 
oxalate with (Piloty and Will), A., 
i, 1226. 

Acetylpyruvonitroaraide and its phenyl- 
hydrazine derivative (Benary and 
Silbermann), A., i, 653. 

Acetylricinelaidic acid (Muhle), A., i, 
823. 

Acetylricinstearolic acid (Muhle), A., 
i, 823. 

Acetylsalicylic acid. See o-Acetoxy- 
benzoic acid. 

1- and 2-Acetylscatoles and their deriv- 
i atives (Oudo), A., i, 1099. 

3-Acetyl-2:4:2':4'-tetramethyl-a<r-di- 
pyrrylethane-3' carboxylic acid, 
i ethyl ester (Fischer and Bartholo- 
maus), A., i, 1236. . 

[ 3- and 5-Acetyi-2:4-2':4'-tetrainethyl- 
1 dipyrrylmethane- 3' -carboxylic acids, 

ethyl esters (Fischer and Bartiiolo- 
mal’s), A., i, 1236. 

I Acetyltbiolacetic acid and its chloride 
i (Kenary), A., i, 892. 
i Acetyltbiolacetylacetoacetic acid, ethyl 
‘ ester, sodium derivative (Ben ary), 

5 A., i, 892. 

j Acetylthiolacetylcyanoacetic acid. See 
I 7-Acetylthiol-A^-bntenoic acid, a- 
j oyano-0-hydroxy-. 

Acetylthiolacetylmalonic acid, ethyl 
ester (Benary), A., i, 892. 

y-Acetylthiol-Aa-butenoio acid, a-cynno- 
/8-hydr oxy-, ethyl ester (Benary), A., 
i, 892. 

a-Acetylthiotetronic acid and its 

phenylhydrazone (Benary), A,, i, 
892. 
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0-Acetyltrimethylenetetramethylili- 

amine. See Methyl tetramethyldi- 

aminoisopropyl ketone. 

3- Acetyl-1 :2;4-triphenylpyrrole, 5* 

ehloro- (Almstr6m), A., i, 1241. 

2-Acetyl-l:3:5-triphenylpyrrole and 4- 

chloro-, and its semicarbazonc and 
4 -hydroxy* (Widman and Almstrom), 

A., i, 1221. 

Acid, C 9 H 14 O g} and its derivatives from 
oxidation of bornylene (Hendrr- 
son and Caw), T., 1547 ; P-, 

246. „ . 

C w H a O 10 , from dehydration of mellitic 
acid (MEVERand Steiner), A., i, 
368. 

C ia H„0 9 (+H 8 0), from oxidation of 
CjjHi.O*, from piorotoxio (An- 
gelico), A., i. 69. _ 

C, 2 H 14 0 4 , from oxidation of Ci 2 H 14 0 ? , 
from picrotoxin (Angelico), A., i, 

69. 

Ci # H,A, and its derivatives, from the 
diketone C 18 H 20 O 2 , from selinene 
(Semmler and Risse), A., i, 369. 
C 1& H 14 0 b , from hydrolysis of hnmulol 
(Power, Tutin, and Rogerson), 
T., 1288. 

C, B IT H OjBr, and its esters, from o- 
bromopierotoxinin (Horkmann), 

A., i, 1214. 

C 1B H 14 0 7( and its calcium salt from 
Antiaris latex (KlLIANl), A., i, I 
1030. # , 

Ci«H 24 0 3 , from oxidation of caulosapo- I 
genin (Power and Salway), T., 
201 . , , 
C|,H ls O a , from diphcnyl-^-hiitylcarb- 
iuol, constitution of, aud its 
chloride and amide (Ramart* 
Lucas), A., i, 1327. 

C 1B H4 4 0 4 N 2 , from l-phenyl-3-methyl- 
5 pyrazone and lphenyl-3-methyl- 
4-|iyrazol-5-onylidenephthalide 

(Schultz and Rohde), A., i, 297. ^ 
C 20 H aQ O 5 , from substance, C 20 H ls O 3 N 
(Bouoaolt), A., i, 366. 

U 28 H 46 0 2 , from C 29 H 12 0 4 , from oxida- 
tion of oli- an one (Tutin and Naun- 
ton), T., 2059. 

Acids, nature of (VorlanDER), A., ii, 
130; (Meyer), A., ii, 313. 
relation between the absorption 
spectra of, aud of their sodium 
salts (Wright), T., 528 ; P., 63. 
relation between the conductivity of, 
and their absorption by hide (Bko- 
chet), A., ii, 114. 

neutralisation of, with bases (Cornec), 

A., ii, 840. 

catalytic activity of (Daw.son and 
Powis), T., 2135 ; P., 308. 


Acids, influence of, on alcoholic 
tation (M. and Mmb. M. hr 
bi.att), A., i, 1423. ’ J '* v ‘ 

poisoning by. See Poisoning, 
of moss (Fischer), A., i, 1352 
estimation of, in honey (Heidi'miil- 

and Kaufmans), A., i, 81 0 . Ka 

acetylenic, fixation of alkali hv«l r ^. 
sulphites by the salts and 
(Lasausse), A., i, 265. ' * ' J ‘ 

aliphatic, biochemical synthesis m 
(Smedley and Lubbxysxju'. \ 
i, 1014. ,A “ 

and their esters, absorption of ultra 
violet light by (Birlecki and 
Henri), A., ii, 263, 895. 
action of bromine on the chloride 
of (Michael and Scjiauf \ 
i, 246. 

formation of dextrose from (Rixi-ei- 
and Jonas), A., i, 319. 
effect of, on phagocytosis Ham- 
burger and de Haas', A j 
1012. 

of the human brain (Grey), A i 
552. 

dextrose esters, preparation an] 
action of (Bloob), A., i, 1011. 
lower, analysis of mixtures i.f 
(Langheld aud Zeti.kis), A., ii, 

443. 

non-volatile, and cholesterol, amomi'- 
of, in animal organs (Mayer aid 
Schaeffer), A., i, 424. 
saturated, action of alkalin- 
potassium permanganate nu 
(Pkshkyalski), A., i, 1150. 

solid, estimation ol’(HEiDUsriiKAa!ii 

Burger), A., ii, 351; iSki,<;ei. . 

A., ii, 536. 

substituted, rate of hydrolysis of 

tsters of (Dbushrl and Dean). 
A., ii. 491 ; (Dean), A., ii, 6Sf. 
un saturated, catalytic redaction ««f. 
in presence of nickel exult* . 
(Bedford and Erdm ann). A.. 
A., i, 701. 

behaviour of, on heating wtb 
selenious acid (Fokin), A.. '• 

442. 

volatile, qualitative estimation 
(Aguliion), A., ii, 536. 

aromatic stereoisoineric, I'livs'-.-o- 
chemical investigations with ;KoiH 

and Stoermer), A., ii, 296. 

monobasic, dissociation^ (1 )h ah 

Datta), A., ii, 565. 
reduction of the esters 0 . J) 1 
sodium (Chablay), A., 1, j5 - 
dibasic organic, catalytic derompo' 
ttfi-s of. m iircscncv 


tion of esters of, in pr« 
alumina (MicHiels), A., 1, 


1049 . 
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‘boxflicj preparation of second- i Acids, organic, apparatus for estimation 
jfids. cai | neal * from (Le Stjeur), T,, of carboxyl groups in (Hunter and 
m9- p. ( 189. Edwards), A., ii, 535, 

. Lj..i a (j 0 Q of, in the animal saturated, gradual degradation of 
r^auistu (Friedmann and (Karri eh and Locquin), A., i, 700. 

Ttr.K ' Frif.dmann), A., i, 1276 ; strong, hydrolysis of salts of (van 
MocHizi'Ki j Friedmann and Laab), A., h, 472. 

Mu 4 '?), A., i, 1277. weak, dissociation of (Dhar), A., ii, 

’mercmy compounds of 565. 

' r3 of (Schoeller ana | very weak, dissociation constants of 
Shuauth), a., i, 119. ; (Mjchaeljs and Roxa), A., ii, 379. 

V arlmvlic 1 : 2 - and 1:3-, constitution . Acid amides. See Amides. 

* K .t' the chlorides of (v. Auwers and , Acid anhydrides. See Anhydrides. 

1-innDT), A., i, 338, Acid chlorides, decomposition of, by 

r the ethylene series, ultra-violet , aluminium chloride (BoFySEKEN), A., 

1 absorption spectra of (Bielecki i, 334. 

and IlENRi), A., ii, 815. condensation of, with the ethyl esters 

•u'tiou of alkali sulphites on ' of aceioacetic add, cyanoacetic 

fioi'OAVLT and Mouciiel-La- : acid, and malonic acid (IVkizmann, 

Fos$K), A., i, 247. I Stephen, and Aoashe), T., 1855; 

fatty absorption spectra of, and of P., 261. 

‘their isomeric esters (Bielecki . Acid dichlorides, constitution of (On), 
aud Henri), A., ii, 86. 1 A.,i, 825. 

fractional precipitation of mixtures j Acid haloids, preparation and reactions 
of (Kueis and Roth), A., ii, i of (Staupinger and Aiwms), A., i, 
161. 616. 

metabolism of, in the liver (Mot- Acidity, dependence of, on (lie intensity 
hum), A., i, 124. of electrons (Crato), A., ii, 665. 

volatile, ’of corn silage (Dox and new volumetric method for deter - 
Xeimo), A., i, 236. mining (DuBiusAY), A., ii, 388. 

halogen-substituted, reactions of electrometric measurement of, in 

(Madsen), T., 965 ; P., 129. biological liquids (Hassklbalcti), 

velocity of reaction of bases with , A., ii, 379. 

(.Johansson), A., ii, 126. estimation of, in silage (Swanson, 

inorganic, specific heats and heats of Calvin, and Hung enfold), A., j, 
dilution of some (Richards and 809. 

Kowe), A., ii, 920. Acidosis (Kennawat, Pemrrey, and 

i>i gaiiic, occurrence of, in fungi (Herr- Poulton), A., i, 1403. 

MANN), A., i, 433. Acincta tuberosa, distribution of salts in 

.steam distillation of (Stein), A., ii, (Macai.lum), A., ii, 844, 

670. Aeon, constituents of (Matthes and 

- conductivity and dissociation of Streicber), A., i, 1427. 

(Smith and Jones), A., ii, 747. Aconite alkaloids (Schulze and Lip.b- 

drop weights of solutions of salts neb), A., i, 1375. 
of (Morgan and McIuraHax), Aconitine, constitution and derivatives 
A., ii, 1028. _ of (Brady), T., 1821 ; P., 253. 

conversion of, into ketones (Sara- Aconitum lycodonnm, alkaloids of 

tier and Majlije), A., i, 700. (Schulze and Bierling), A., i, 287. 
action of sulphur chloride and of Acraldehyde (acrolein), detection of 

thionyl chloride on metallic salts (OJoiisneu pe Coninck), A,, ii, 79. 
of (I)kxham and Woodhouse), Acraldehyde, a0$ -Inch loro- (Prink), A., 
T., 1861 ; P., 261. i, 1037. 

catalytic acceleration of the esteri- Acridine, derivatives of (Kehrsiann and 

fication of, by glucimun com- Matusinsky), A., i, 93. 
pounds (Hauser and Klotz), salts, constitution of (Cone), A., i, 92. 
A., i, _24fi. Acridine, 3-amino-, 3:6-dtamino-> 3:6- 

pre.paration of the ammonium .‘alts rfriodo-, and 3-iodo*6-amino-, and 

of (Kbiser and McMastzr), A., their derivatives (Grandjiougin and 

h248. Smihous), A., i, 1391. 

distillation and sublimation of am- Acridinium colouring- matter a, actiou of 
moniinn salts of (Escalks and potassium cyanide on (Khulicii ami 
Koepee), a., i, 334. Benda), A., i, 904 
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Acridinium-orange, cyano-, and its salts 
(Ehrlich and Benda), A., i, 906. 
Acridonium salts, chromoisomeric, struc- 
ture of (Uantzsch), A., i, 393. 

Acrose, formation of (Schmitz), A., i, 
954. 

Acrylic acid, ethyl ester, preparation of 
(Trobridce), A., i, 160. 

Acrylic acid, a/Michloro-, and its amide 
and trtehloro- (Prins), A., i, 1037. 
inchloro-, and its salts (Boeseken 
and Dujardin), A., i, 821. 

Aorylyl chloride, Jnchloro-, and its 
compound with aluminium chloride 
(Boeseken and Hasseldach), A., i, 
335. . . 

Actinium and its radioactive derivatives 
(Hahn and Bothendach), A., ii, 
463. 

position of, in the uranium series 
(Hahn and Meitner), A., ii, 

821. . 3 r 

distribution of the active deposit of, 
in an electric field (Walmsley), A., 
ii, 905. 

Actinium-C, atomic weight and disin- 
tegration of (Fajans), A., ii, 908. 
range of the recoil atoms from (W ood), 
A., ii, 90S. 

Actinometer, lcevulose (Berth elot and 
Oaudechon), A., ii, 267. 

Actinomyces, symbiotic oxidising action 
of, with a soil bacterium (Beyerinck), 
A., i, 683. 

Acylacetonates of vanadium (Morgan 
and Moss), T., 78. 

Acylfflncosamines, o-amino-, prepara- 
tion of anhydrides of (Weizmann and 
Hoi'WOOD), A., i, 958. 

Adaline. See a-Elhylbutyrylcarbainide, 
a-bromo-. 

Adansonia digitata, constituents of the 
fruit and seeds of (Pei.ly), A., i, 
1140. . , 

Adansonia GrcnvUdieri, constituents ot 
the oil from (Thomas and Boiry), A., 
i, 1078. 

Address, presidential (Frankland), T., 
713 ; P., 93. 

Adenase, presence of, in the organs of 
the body (Long), A., i, 1272. 
Aetiophyllin (AVillstattrr and Fisch- 
er), A., i, 1218. 

Aetioporphyrin and its salts (Wills- 
tatter and Fischer), A., i, 1218. 
Affinity, chemical (Buonsted), A., ii, 
295. 

residual, and co-ordination (Morgan 
and Moss), P., 371. 
relation between chemical consti- 
tution and (Clarke), T., 1689; 
249. 


Adipic acid, a5-riiamino-, and x r 
bromo-, ethyl and met h v 1 * '' 
(Stephen and Weizmax^x* t 
P., 14. ' /f ,2,1 ; 

aflyS-feiraamino- and 

oS-rfthydroxy-, dilactams of 

and Lazar), A., i, 1306. 1 1 

Adipoin,^- nitrophenylhy d Tazon e (Wu , - 
tatter and Sonne nfei.d), a., i 
Adipopinacone and its hydrate (\u 
chiels), A., i, 244. 
q/cfoAdipyldfaminotolan (Rroon' i 
i, 1106. 

Adrenal secretion, effect of, on mus'-uU 
fatigue (Cannon and Nice), a., i, jj;- 
Adrenaline _ (sitprarenine ; epinephrine 
extraction of, from the suprar^r.ai 
glands of the whale (Weiulfki 
A., i, 502. 

effects of injection of (Bif.kky and 
Fandard), A., i, 426. 
effect on, on blood- pressure (Cannon 
and Lyman), A., i, 420. 
action of, on the bronchioles Goi.u 
and Symes), A., i. 1023. 
influence of, on glycamiia (Hif.uuy 
and Fandard), A., i, 923. 
and anesthetics, action of, on tls* 
heart (Gunn), A., i, 1134. 


permeability of the kidneys to sugar, 
after injection of (v. Koxschegr ■. 

A., i, 131. 

influence of, on the vascularity of tI;- 
liver (Burton -Or 1 r/.), A., i', 138. 
effect of, on the pulmonary circula- 
tion (Tribe), A., i, 137. 
action of, on respiration (Fmis and 
Roth), A., i, 793. 
effect of infusion of, on the sugar con- 
tent of blood and urine (Gkamex- 
itzki), A., i, 137. 
influence of, on the nitrogen in urine 
(Rosen bloom and Weinberger. 
A.,i, 319. 

estimation of (Frank), A., i, 674. 
estimation of, eolorimetrically (Folix, 
Cannon, and Denis), A., ii, 164. 
estimation of, colorimetric ally iu supra- 
renal glands (Sridf.i.l), A., ii, N 1 - 
Adsorption (Rakovski), A., ii, 114. 
302, 303 ; {Schmiot), A., ii, 67/. 
relation between coagulation by che- 
trolytes and (Ishizaka and Fee- 
undlich), A., ii, 486. 
by clays (Rohland), A., n, 2i. 
by crystal surfaces (Marc), A., il 4 * 
of electrolytes (EstpXP), A., «, 
of water by solids (Kate), A., «> *'• 
in solutions (v. Geokoievics), A.» 
561, 562. , , 

Agitator, mechanical (GrioSAkb,, - •• 
ii, 1046. 
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.• ll ' '-i ? itraosplierio air and Mine air. 
S eiM and its salts (Kiueh and Vol- 
t i e 4-, h 6^2. 

Aiaconi'ne and its derivatives (Belie, r 
V<<f.KER), A., 1, 642. 

Alanine atminoproptonw acid), opti- 

il relation of (Coi.ombano and 
>avna}, A. . i» 1306. 

muds of, with metallic salts 
(I'i hiFFKii and v. Modklski), A., 

i no. 

'ilivl esti-r, d-camphorsulphonatc 
i'ni.oMBASO aud Sanna), A., i, 

./-Alanine, separation of d-valine and 
j.kvene and van Slyke), A., ii, 


./■« Alanine, ethyl ester, d-bromo- 
, ;(iiiii)io] , siilphoiiate (Colombaxo and 
.sann-a), A., i, 1306. 

^-Alanine {fi-nminopropionic acid), de- 
tefiiou ot (Abderualden and Fodor), 
A., i, 708. 

, Alanine, action of leucocytes on 
j.rvene aud Meyer), A., i, 1275. 

a-Alanineoxalylglycine, esters and di- 
amide of (Meyeringh), A., i, 834. 
Alanylglucoaamine anhydride (Weiz- 
MA.NN and Hopwood), A., i, 958. 
Alanylglycylglycine, oxidation of 
i'Kislkk), A., i, 712. 

Alanyl-p hydroxyphenylethylamine 
ii'.rouEXHEiM), A., i, 773. 

Albite, constant composition of (Foote 
and Bradley), A., ii, 717. 

Albumin, action of arscuious, arsenic, and 
plio-splioric acids on (Bongiovanni), 
A., i, 539. 

inhibition of haemolysis by ethyl 
alcohol bv means of (Fischer), 
A., i, 939. 

precipitation of, by ammonium sulph- 
ate (Chick and Martin), A., i, 

1001. 

■bteetion of, in urine (Jollrs), A., ii, 

estimation of, by precipitation with 
picric acid (Labb£ and MaguIN), 
A., i, 644. 

estimation of, in milk (Kober). A., ii, 
1038. 

Alcohol, C 10 H l8 0 2l from oxidation of 
horny lene (Henderson and Caw), 
T., 1549 ; p. s 246. 

•'icHijOj, from menthene (HamX- 
Uinf.x), A., i, 134. 

' , , 112 , 0 , and its phenylurethune from 
niHlwyl alcohol and zinc chloride 
\Lcmkunoy), A., i, 333. 


Alcohol, CiaH 3 |O a , from oxidation of 3- 
ethyl-pulegol (Zaicev), A., i, 1370. 

Alcohols, ultra-violet absorption spectra 
of (Mass« >l and Faucon), A., ii, 
815. 

salts and water, equilibrium in systems 
of (Frankforter and Frary), A., 
ii, 685. 

oxidation of, under the influence of 
i heat (Senderess), A., i, 814. 

addition of, to nitriles in presence of 
ethoxides (Marshall, Acrf,r, and 
; Myers), A., i, 253 ; (Marshall, 
Harribon, and Acree), A., ii, 
577. 

action of hydrogen peroxide on crude, 
in presence of manganese salts 
\ (Chauyin), A., i, 1037. 

{ compounds of, with halogen acids 
; (Favorski, Umnova, Aschmarin, 

and Fuitzmann), A., i, 1146. 
aliphatic, reduction of aromatic alco- 
hols by (SCHMIDLIN aud GARCfA- 

Ranus), A., i, 34. 

i velocity of the reaction of bromine 

with aqueous solutions of (Rona), 
A., ii, 199. 

oxonium compounds of (Tsciie- 
linoev), A., ii, 924. 
aromatic, reduction of, by aliphatic 
alcohols (Schmidlin and OAitcfA- 
Banus), A., i, 34. 

higher, estimation of, in wines (v. 

Fkllenberg), A., ii, 78. 
lower, vapour pressure of, and of their 
azeotropic mixtures with water 
(Merriman), T., 628; P,, 68. 
lower aliphatic, equilibrium of mix- 
tures of water and (Atkins and 
Wallace), T m 1461; P., 194. 
normal secondary, rotation of 
(Pickard ami Kenyon), T., 
1923; P., 266. 

optically active, configurations of 
(Clough), P., 357. 
polyatomic, as sources of carbon fol- 
lower fungi (NeiDIG), A., i, 1423. 
primary, preparation of, by reduction 
of esters with sodium (Chablay), 
A., i, 438. 

secondary ethylenic, hydrogenation of. 
in presence of nickel (DOURIS), A., 
i, 814. 

secondary hydroaromatic, bromination 
of (Bodkoux and Taboury), A., i, 
872. 

tertiary, preparation of (Ryan and 
Dillon), A., i, 533. 

Alcoholic fermentation. See Fermenta- 
tion. 

Alcoholometry (Joseph and Rae), A., ii, 

; 885. 
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Aldehydes, action of ultra-violet light on 
(Fkankb and Pollitzir), A., i, 
703. , , 

action of light on the change of colour 
of solutions of phenylhydrazones of 
(Stobbe and Nowak), A., i, 1200. 
catalytic decomposition of(KuzNECOv), 

A., i, 826. 

oxidation of, by bromine (Anderson), 

A., i, 341. 

electrolytic reduction of (Schei’ss), 

A., i, U54. 

reduction of, to hydrcc.ii bona by means 
of zinc amalgam (Clemmknsks), 

A., i, 733. 

action of acid and alkaline solutions 
of, on metals and tlu-ir salts (H art- 
WAGNER), A., ii, 251. 
action of metallic cyanides on 

(Franzen aDd Byser), A., i, 1042. 
action of 2 -methylindole with 

(Scholtz), A., i, 893. 
action of, on phenols (W ichelhaus), 
Am i, 261. 

action of silicon tetrachlonde on 
(Currie), A., i, 1043. 
condensation of, with aminoliydroxy- 
anthraquinones (Farbenfabriken 
yorm. F. Bayer & Co.), A., i, 95. 
influence of, on oxydones (Battelli 
and Stern). A., i, 929. j 

Angel i-Rimiui reaction foT(BALBlANo), j 
A., i, 733 ; (Angeli), A., i, 983. | 

estimation of (Feinbemg), A., ii, 255. 
aromatic, autoxidation of (Staudin- 
gee, Henb, and Prod eom), A., i, 
1353. 

condensation of, with acetyl -p- 
phenylenediamine, . p-amino- 
oxanilic acid and jj-aminophenyl- 
glycinc (SCHLOGL), A., i, 1099. 
condensation of, with pyruvic acid 
(Lubrzynska and Smedley), P., 
174 ; A., i, 970. 

ketonic, enzymic formation of hydroxy- 

acids from (Dakin and Dudley), 
A., i, 565. 

unsaturated, absorption spectra of 
(Purvis and M( Cleland), T., 433 ; 
P., 26. 

o-Aldehydophenylglucoside, a-amino-, 
triacetyl derivative, hydrobromide 
(Irvine ami Hynd), T., 51. 
o-Aldehydophenylglycine and its amide 
and their oximes (Gluud), T. ( 1251 ; 
P., 190. 

oAldehydophenylnitroiohydioxylamine, 

synthesis of (Battdisch), A.,i, 52. 

0 - Aldehy do prop ioni c acid (Blaise and 
Carriers), A., i, 248. 
o- A1 dehy doauccinan i H c acid (Perkin 
and Robinson), T., 1979. 


Aldol, preparation of, and comW,- 
of formaldehyde with f Kk u'pr 
1303. ,A <h 

Alfalfa. See Lucerne. 

Algae, marine, biochemistry of /Uv, 

A., i, 435. ; MLls 'i 

arsenic in (Marcelei), A, i 

Alicylic compounds, couj.limr ’f , ; 

curonic acid with, in 
(Hamalainen), A., i, 133. 12 ,,n 

Alimentary canal, maximal reduethi. * 

(London and Kaplan), a., j, 
effect of feeding on protein cleavage i*' 
ducts onthe(CoiiNHEiM), a. "i «*!•>' 
Alizarin {l^ihydroxyanth-uqii^A 
occurrence of, in crab-shells 'Km v’ 
FELD), A., i, 315. 

lakes of, with tervalent Dicta', 
(Moiilau and Maetzel), A., i, vy- 
Alkali carbonates, equilibria lietw«i, 
silica and (Nigcli), A., ii, 1036. 
hydrogen carbonate, estimation of, in 
natural water (Mef.rbuho) a ' - 
1074. 

chlorides, thermal analysis of binaiv 
mixtures of manganous chloride with 
(Sandonnini and Scab pa), a i : ' 
965. 

haloids, solubilities of, in alcohol* 
(Turner and Bissktt), T., 1 fif >4 - 

P., 263. 

hydroxides, specific heats and beats 
dilution of (Richards and Ilmvr, . 
A., ii, 920. 

action of carbonic acid on (Thiel . 
A., ii, 396. 

action of ozone on (Trait.k), A., ii. 
49. 

iodides, electrolysis of solutions <4 
(Kremann and Schoi i.z), A., ii. 

15. 

double salts of silver iodide with 
(Marsii and Rhymer), T., iff . 

P., 62. 

metals, preparation and propeitiw 
the (Hackspill), A., ii, 503. 
purification and physical constant 
of (Rengade), A., ii, 669. 
photo-electric effect of (Torn. <*&■ 
Pringsheim), A., ii, 377. 

electrical conductivity and rt*lractive 
index of mixtures of aqueous solu- 
tion of salts of (Doijoschkvski 
and Dyorshantschik\ A., n. 

1014. - s a i 

vapour pressures of (KbuXFR,, A., n, 

383. . . 4, 

estimation of, in Pp 1 *®’® lf " 
(Wagenaar), A., n, 10/3. 
nitrates and nitrites, buhavionr of 
wards reducing ageuts ('a > 
A., ii, 588. 
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A|Ml i nitrites, properties of (OsWiLli), 
\ ii, 135. 

thermal analysis of binary mixtures 
of. with salts of the same metals 
(Mexeohini), A., ii, 49. 
s’dibates, equilibrium of, with lithium 
sulphate (SriELREiN), A., ii, 701. 
[ivrosliipbates, use of, as condensing 
agents (Odell and Hikes), A., i, 
172. 

sulphides, estimation of (McCandlish 
and Wilson), A., ii, 1068. 
iMilvsulphides (Role and Thomas), 
P., 380. 

sulphites and qninol, cause of the blue 
“ fluorescence developing in solutions 
containing (Porter), r., 4. 
hydrogen sulphites, fixation of, by the 
’salts and esters of acetylenic acids 
(IjA.sacsse), A., i, 265. 

Alkalis, velocity of the reaction of car- 
bon dioxide with (VORLANDER and 

Stkvbk), A., ii, 198; (Thiel), A., 
ii, 199. 

estimation of, in rocks (Krishnayya), 
A., ii, 339. 

estimation of, in soils (Gedroiz), A., 
i, S78. 


Alkaline earth chlorides, equilibrium of, : 
with lithium chloride (Sandonnini), j 
A., ii, 588. 

hydroxides, action of carbonic acid on | 
(Thiel), A., ii, 396. 
iodides, influence of penetrating i 
radinm-rays on (Kailan), A., ii, 

1002 . 

im-tals, colour reactions of salts of, 
with phenolic substances (Schew- 
Ket), A., ii, 879. 

detection of, by spectrum analysis 
(Riksenfeld and Pfutzer), A., 
ii, 1074. 

nitrates, solubility of, in mixtures of 
alcohol and water (D’Ans and 
Siegler), A., ii, 214. 
phosphates, physical action of neutral 
reagents on((EcnsxRR de Coninck ), 

A., ii, 51. 

sulphates, equilibrium of potassium 
sulphate with (Grahmann), A., ii, 


Alkaline earths, velocity of the reaction 
of carbon dioxide on (Vorlander and 
A., ii, 198 ; (Thiel), A., ii, 


Alkaline substances, influence of minute 
quantities of, 0 n micro-organisms 
Ail i- 1UAT aml Gassier), a.', i, 143. 
Alkali-trachyte (Brouwer), A., ii, 972. 
aloid <- 16 HjjO s N(?) from purification 
^ensparjne (Trogek and Beck), A., 


Alkaloids from aconite. See Aconite, 
from Aconitum lycoctonum (Schulze 
and Bierling), A., i, 287. 
from augostura. See Angostura, 
from cinchona. See Cinchona, 
from ipecacuanha. See Ipecacuanha, 
from pareira root (Scholtz), A. , i, 87 
385. 

from iVoquiuoline. See isoQuinoline. 
from strychnos. See Strychnos. 
attempts at syntheses of (Welliscii), 
A., i, 529. 

absorption spectra and constitution of 
(DoBBiRand Fox),T., 1193 ; P.,1 80. 
micro-sublimation of (Eder), A., ii, 
804. 

action of activated aluminium on 
(Kohn-Abrest), A., ii, 81. 
influence of, on the pharmacological 
action of morphine (Meissner), A., 
i, 1279. 

destruction of, by animal tissues 
(Clark), A., i, 130. 
arsenions acid compounds of (Man- 
gold), A., i, 990. 

precipitation of, with Lloyd’s reagent 
(Waldbott), A., ii, 641. 
detection and identification of, micro- 
chemically (Putt), A., ii, 259. 
detection of, in sublimates (Tun- 
MANN), A., ii, 991. 

Alkyl groups, replacement of, in tertiary 
aromatic bases (Thorpe and Wood), 
T., 1601 j P., 257. 

haloids, catalytic isomerisation of 
(Sabatier and Mailhe), A., i, 
330. 

interaction of sodamide and, in 
liquid ammonia (Chablay), A., 
i, 241. 

velocity of addition of, to thio- 
carbamides (Goldschmidt and 
Grinj), A., ii, 284. 
iodides, action of sodioacetylene on 
(Lebeau and Picon), A., i, 438. 
relative activities of, witfi sodium 
phenoxide (Segaller), T., 1154, 
1421 ; P., 159, 246, 305, 379. 
metallic sulphates, hydrolysis of (Lin- 
hart), A., ii, 310. 

sodium thiosulphates, action of hydro- 
gen peroxide on (Twiss), P., 356. 
Alky] amines, action of, on reducing 
sugars (Irvine, Thomson, and Gar- 
rett), T., 238 ; P., 7. 

Alkyl ammonium nitrites (Ray and Rak- 
shit), T., 1. 

Alkylarsinomolybdates (Rosenheim and 
Bilecki), A., i, 413. 

Alkylideneamines, formation of quatern- 
ary salts of (Decker and Becker), 
A.,i, 260. 
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AlkylidenehydrazineB, decomposition of 
(Kishker), A., i, 203, 1161. 
Alkyloxy-aeids, dissociation constants 
of (Palomaa), A., i, 6. 

A 7 - Alkyl 7>phenylenediaminesulphonic 

acids, preparation of (Chemische 
Fabrjken vorm. Weiler-ter Meer), 
A., i, 1384. 

Allantoin, distribution of, in plants 
(Stiegbr), A., i, 1030. 
in urine of mammals (Givens and 
Hunter), A., i, 558. 
new synthesis of, and degradation of 
(Biltz and Giesler), A., i, 1393. 
'constitution of (Titherley), f., 
1336 ; P., 109. 

Aliens group, detection of, by means of 
polymerisation (Lebedev), A., i, 1293. 
Allene hydrocarbons, polymerisation of 
(Lebedev), A., i, 1289, 1293. 

Allium cepa, protein synthesis in tbe 
bulbs of (Zaleski and Shatkin), A., 
i, 1283. 

Allotropic forms, relation between stable 
and unstable (Lautz), A., ii, 933. 
Allotropy, theory of (Smjts), A., ii, 
393, 933 ; (Tammann), A., ii, 679, 933. 
Alloxan aleoholates, phenolate, and sul- 
phite (Biltz, Topp, and Kartte), A., 

i,166. . ^ 

Alloxan anhydride (Biltz), A., i, 166. 
Alloys, magnetic properties of (Had- 

FIELD, COLVER-GLAUERT, HlLPKRT, 

Weiss, Onnes, Wedekind, Heus- 
lkr, Take, Ross, and Dieckmann), 
A., ii, 17. 

elasticity of (Portevin), A., ii, 4/9. 
annealing of (Rose), A., ii, 143. 
specific heat of certain (Richter), A., 
ii, 1021. 

distillation of, in high vacua (Berry), 
A., ii, 322. 

fractionation of, in the electric micro- 
furnace (Fletcher), T. s 2097 ; P., 
134. 

action of nitric acid on (Stansbie), 
A., ii, 501. 

binary, magnetic susceptibility of 
(Honda and SoNt), A., ii, 919. 
Heusler, magnetic properties of 
(Kkowltov and Clifford), A., ii, 


Alkyl haloids, action of magr,.,; 
on camphor (Chojn), a., i 
sulphides, actiou of, on lead annu 
and mercury (Banerjefi i-- 
961. 

Allylacetoacetic acid, niuithvl 

(Rupe and Len zinc eh), a. f 
Allylacetone. See A«-Hexylen4oHe 
Allylamine, derivatives of ih L y yn T 
940; P.,118. lJ 

e-Allyiamino-a anylcarta miaopr ■ 
acid IFrankland and Smu,, T 
1003. ' 

r Alljlaminometliyl.s-allylhyda Mdj 
hydrochloride (Fraskuxd „ 
Smith), T., 1003; P., log.' 

2- Allylamino-4-phenylthiazole (v y,, 

thee and Koch), A. , i, 203. ‘ 

Allylammonium platiuihromidr ii; n . 
bier and Rausch), A., i 1157. 
platini-iodide (Datta), T ’ loss’, t> 
79. •' 

3- Allylbenzaldehyde, 4-hvdrnxv- 
sen and Eisi.eb), A., i,“ll7g' 

1- Allylbenzene, 4-bromo- (Klshxih) 

A., i, 1165. ‘ 

o-Allylbenzeneazophenol and its 1,-n/o- 
ate (Claisen and F.isleb), A., i, 1] 

3 Allylbenzoic acid, 4-hydroxy-, and h 
ethyl ester (Claisen and Eisi.eiu, a 
i, 1178. 

3-Allyl-p-cmol and its p-nitroboiizaur 
(Claisen and Eisleis), A., i, 1176. 
Allylborneol (Chojn), A., i, 282. 
o-Allylengenol (Claisf.n and Kislei:, 

A., i, 1177. 

Allylfenchyl (Zaicev), A , i, 1:370. 
9-Allylfinorene and its 9 -carboxylic acid 
and its ethyl ester (WisLiCEsrs and 
Mocker), A., i, 1188. 
Allylformamide, preparation of (CuTi- . 
T., 941. 

0- Allyl gala cto side (Bouiiquki.ot and 
Bkidel), A., i, 498. 
o-Allylglucoside (Boukqvelot, Hki:is- 
sey, and Bridei.), A., i, 747. 
Allylglycine, copper salt (Glued), P, 
177. . , 

2- A1 lyl- a -naphthol and its p-mtrobeiuo- 
ate (Claisen and Eislee), A.,i,lh<. 

6(?)-Allyl-o nitrophenol and its barium 
salt (Claisen and EisleB', A.. 1, 


metallic, influence of free electrons on 
the specific heat of (Richter), A., 
ii, 184. 

containing copper, nickel, and^zinc, 
analysis of (Lind), A., ii, 1077. 

Allyl alcohol, preparation of (Chatta- 
way), P., 383. 

Allyl bromide and ethyl lasvulate, action 
of magnesium on a mixture of 
(Schtsch erica), A., i, 244. 


177. 

yloxamic acid and its salts and ethyl 

ster (Gluud), T., 943. 

and 4-Allyloxy-3-aUylbeMalde_hT' lM 
Claisen ami Eibleb), A., L ■ 

and 4-AllyIoxy-S-allylbenzoic acid. 


A., i, 1178. . . 

2 - and 4-Allylonybenz»Idehy4 e8 ' u • 

ben and Eisleb), A., i, 1C • 
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, }( j -AUyloxybenzoic _acida (Glaisbn 

-md E isleb), A.,i, H77. 
2 -illyIoxybenzyl alcohol (Claisen and 
IVleb\ A., i. 1179. 

4 a n yl oxv - 3: 5-dially lbenzaldehy de 
aS..iE.m], A., i, 1179. 
o. a«<i 4 Allyloxy*3:5'diallylbenzoie 
acids and their esters (Claisen and 
Hisikji). A., i, 1178. 

2 Allyloxy-3-mothylbenzoiC acid and its 

Hifllivl ester (Claisen and Eisleb), 
A., i, U7«. 

2 Allylpbenol, 4-bromo-, 4-chIoro-, ana 
i ..Urn. iClaisen and Eisleb), A., i. 


AlMpknols, preparation of, from phenyl 
a)]v] ethers (Claisen and Eislejb), 
A ; i, 1175. 

Allylpinacolin (Haller and Bauer), 

A.,i,830. 

2 - Allylpyrrole (Hess), A., i, 1380. 

2 Allyl py rry lcarboxylic acid (Hess), 

A., i, 13S0. 

3- Allylsalicylaldehyde and its deriva- 
tives (Claisen and Eisleb), A., i, 


1 1 78. 

3 -Ally! salicylic acid, amide and methyl 
f*ter of (Claisen and Eisleb), A., i, 
1177. 

Allyl-m-tolyl allyl ether (Claisen and 
Hislkb), A., i, 1177. 

3-Allyty-tolyl allyl ether (Claisen and 
Eisleii), A., i, 1176. 

5 Allyl-f/- anil -p-vanillin (Claisen and 
Eisleb), A., i, 1179. 

Almndine (Uhllg), A., ii, 1065. 

Almond oil, hitter, estimation of 
Wn zuliMiyde in (Dodge), A., ii, 
602. 


Almonds, salicinasc in (Beetrank and 
Con hon), A., i, 1426. 

Aloin, influence of, on metabolism 
(Ueuhar), A., i, 560. 

Alpinia alba, constituents of the oil 
from the fruit of (Picki.es and Earl), 
1\, 164. 


Altitude, effect of, on the blood (Bar- 
' l! p57 > ^ * ** ^ ’’ ( ScHNEIDEll )> A., 
Alnm, form of crystals of (Schubnikov), 
A., ii, 1031. 

influence of foreign substances on tlie 
'^964 8 ^ EMJATSCHENSKY )> A., 
Alumina. See Aluminium oxide. 
Aluminatea. See under Aluminium. 

Ain minium, theory of the preparation of 
(Lorens, Jabs, and JEitel). A., ii, 
963, 1058. 

electro-metallurgy of (FedotEev and 
Iljlnsky), A., ii, 324; (Pascal 
and Jouniaux), A., ii, 508. 


j Aluminium, commercial, presence of 
gallium in (Boulanger and Bar- 
det), A., ii, 1059. 

arc and spark spectrum of (Gut) n teii), 
A., ii, 995. 

canal-ray spectrum of (Stark, Kun- 
zer, anil Wendt), A., ii, 546 ; 
(Stark, Wendt. Kikschbaum, and 
Kunzkr), A., ii, 901. 
density of (Bilislee), A., ii, 963. 
the system : tin and (Lorenz and 
Plumbridgk), A., ii, 1059. 
impure, action of distilled water on 
(SoALA), A., ii, 220. 
pure, action of distilled water on 
(Scala), A., ii, 325. 
action of hydrogen peroxide on 
(Drostb), A., ii, 1058. 
activated, action of, on alkaloidal ex- 
tracts (Kohn-Abrest), A., ii, 81. 
Aluminium alloys, analysis of (V. John), 
A., ii, 436. 

with copper (Hanem Ann and Mkkica; 

Portevin), A., ii, 598. 
with magnesium and zinc (Eger), A., 
ii, 408. 

with vanadium (Czako), A., ii, 220. 
Aluminium arsenate from Utah 
(Clarke), A., ii, 145. 
bromide, compounds of, with hydrogen 
sulphide and organic bromides 
(Plotnikov), A., i, 1295. 
carbide, preparation of pure methane 
from (Hauser), A., i, 813. 
chloride, action of, on acetic anhydr- 
ide (Boeskken and Clu wen). 
A., i, 6. 

action of, on acid chlorides (Boe- 
seken), A,, i, 334. 

hydroxide, acid dis>ociation constant 
of (Slade), A., ii, 54. 
colloidal solutions of (Bentley and 
Rose), A., ii, 963. 
velocity of coagulation of(Fj?Eu>'D- 
lich and IsniZAKA), A., ii, 569. 
precipitation of colloids with (Mar- 
shall and Welker), A., ii, 
568. 

moist, precipitation of enzymes by 
(Welker and Marshall), A., i, 
779. 

precipitation of proteins by (Wel- 
ker and Marsh), A,, ii, "634. 
Aluminatea, constitution of (Mahin, 
Ingrab am, and Stewap.t), A., ii, 
139 ; (Blum), A., ii, 963. 

Aluminium nitrate, hydrated, crystallo- 
graphy of (Surgvkoy), A., ii, 598. 
nitride, preparation of (Fraenkel), 
A., ii, 509 ; (Wolf), A., ii, 964. 
reactions of (Fighter and Spengel), 
A., ii, 711. 
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Aluminium oxide {aZv.rn.ina ) , acitlimeti ic 
estimation of (Fischl), A.,ii, 43d. 
metasilicate, equilibrium of lithium 
•metasilicate with (Ball 6 and Ditt- 
ler), A-, ii, 51. 

sulphate, solubility of, in sulphuric 
acid(WiRTH), A., ii.221. 
equilibrium of ferrous sulphate and 
(Wikth), A., ii, 220. 
mannrial experiments with (Bert- 
rand and AqULHON), A., i, 092. 
estimation of free arid or base in 
(Ivanov), A., ii, 348, 1078. 
sulphide, mixtures of silver sulphide 
and (Cambi), A., ii, 214. 

Aluminium organic compounds : 
ethoxide, preparation of (Berger), 

A., i, 1299. 4 

forraate and formoacetate (r ried- 
LANDEk), A., i, 1299. 

Aluminium detection, estimation, ana 
separation : — 

analysis of, and of its alloys (Czochr- 
alski), A., ii, 984. 

detection of, And ita separation from 
elucinum ((Browning and knziR- 
ian), a., ii, 729. 

precipitation of, as hydroxide and its 
separation from chromium (Jakob), 
A.. ii, 531. „ , 

quantitative separation of chromium 
and (Bourion and Deshayes), A., 
ii, 882. 

Aluminium anode and cathode, see 
Anode and Cathode. 

Aluminium bronze, magnetism oi 
(Gray), A., ii, 552. 
the ^-constituent of (Porteyin), A., 
ii, 598. , „ 

Alnndnm. action of, on heating with 
water (Forbks), A., ii, 147. 

Alnnogen (Uhlio), A., ii, 145. 
Amalgams. See Mercury alloys. 
Amanita mnsmria. See Fly agane. 
Amide, C 20 H sl O 4 N, from substance, 
C,nH 19 0,N (Boocault), A., i, 368. 
Amides, preparation of (Decker), A., i, 
272. 

classification and ammononomen. 

clature of (Franklin), A., ', 959. 
esterification of (Reio), A , l, 9i5. 
hydrolysis and alcoholysis of (KILPi), 
A., ii, 397. .... 

acid. preparation of, from their metellie 
derivatives (Rakshit), T., 1537 ; 
P 195. 

hydrolysis of (v. Peskov and 
Meyer), A., ii, 201. 
interaction of diketones and (Fried- 
burg), A., i, 985. 

behaviour of, in soils (Jodidi), A., 
i, 811 . 


Amides of unsaturated acids a n 


sodium hypochlorite on (Wn-!? 

A., i, 1195. 

Amido-oxalylbinret, synthesis 0 f ir , 
water), A., i, 1308. ” s ' 

Amines, preparation of, by re,luc t i or . . 
alkyl cyanides (Rakshit) » ' 
606. '' ' 1 
and nitro- com pounds, mixtures <■,<■ 
which are only coloured in 
liquid state (TisklerI T ->ri 
P.,278. ■’ 

action of dichlorocarbamide m [) Arr 
and G-VFTa), A., i, 1109. 
condensation of, with furylacvaldcliv.]. 

to form dyes (Konig), A., i, ios-/' 
action of, on quaternary cyelaimnon- 
ium salts (Decker and Beckvv) 
A., i, 517. 

action of, on sodium nitropnmidr 
(Manchot and WoringeiO a i 

1311. 

reactions of, with o- and p-t ilm-v 
sulphuric. acids (Heiduschka and 
Langkammerer), A., i, U68. 
action of, on yeast (Bokorny), A. i 
569. 

preparation of nitrites of (Xeogi), P 
112 ; A., i, 1046. 

phosphates of, with magnesium 
(Barthe), A., i, 1045. 
compounds of, with ethyl evauotar- 
tronate (Curtiss and" Xickell 1 , 
A., i, 825. 

aromatic, viscosity of (Thole), T„ 
317 ; F., 32, 

precipitation of tungstic acid by 
(Kafka), A., ii, 882, 
primary and secondary, eondcii>a- 
• tion of, with esters of mesosalk 
acid (Guyot and Maktijch, 
A., i, 756. 

tertiary, steric hindrance with (v, 
Braun and Krtjber), A., i, 1 333. 
externally compensated, resolution of 
( Popk and Bead), T., 441 ; l 1 .. /'■ 
higher aliphatic chlorinated, prepara- 
tion of (v. Braun and Dei'tsch , 
A., i, 250. . , 

primary, conversion of, into secondan 
amines (Decker and Becker,, A., 

secondary, preparation of, from «rV 
oxylic acids (Le Si eh*!. - 
1119; P.,189. . . . 

- conversion of primary *am* 

(Decker and Becker), ■ ••.> - ' 
tertiary, action of hypoehtaous .ul 
on (Meisksheimkr , A., h » 
dibromides of, and »eu “ £ ' 
tion and properties (Tscbei 

ckv), A., >, 251 - 
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i u blood-corpnsclea I 

' , in tlie nervous system 

t U of. from Wood (Costan- 
'l, so A., i, 1258, 1259. 

...lolrtisatiou of, will formaldehyde 
llMUSHTI). A., h 95,. 

of sugars or. iSfAH-OARu), A.,i, 

Julian See Metabolism. 
i»ce of, ou metabolism (Lusk and 
Kiche), A., i, 123. 

,, * „f in rectal feeding (Biwatbks 
;.,„1 Shout). A.,i, 546. 
f.,e nf ill the alimentary canal (Folin 
and Denis), A., i, 926. 
iW 4 vntace of, in mine (Signorelli), 
A., i, 222. . x . . 

Uiuvionv of, in soils (Jodidi), A., i, 

1 . 
vxalvl derivatives of (Meyerinoh), 

A. , i, 831. 

nicvniic, scission of (Colombano and 
San.va), A., i, 1208. 
a Amino -acids, mutual intercouvcrsion ot 
s-lmlro.xy-aeids.ft-ketonic aldehydes, 
and' (D akin and Dudley), A., i, 925. 
ci.nvcrsioii of, into a-ketouie alde- 
hydes (DaiUN and Dudley), P.,192, 
action of ammonium and potassium 
thiocyanates on (Johnson and 
Nii olet), A., i, 309. 
action of thiocyanates on (Johnson), 
A.,i. 203. 

• an»l 0 -Amino acids, estimation of 
IujIiEii ami Sioiura), A., ii, 990. 
Amino -alcohols (Brenans), A., i, 721. 
sK-matic, preparation of (Farben- 
K.S liKlKEN VORM. F. BAYEP. & Co.), 

A., i, S'il, 467. 

Amino group, ring formation between 
tin- uitro-gioup and the (Arndt), A. , 
i, 1394. 

Aminoketones, aliphatic, preparation of 
(Faiibenfabrikkn vorm. F. Bayer 
A Co.), A., i, 343. 

f-Aminoketones (Bottcher), A., i, 1359. 
Aininosulphonic acid, preparation of 

nu'iriuY derivatives of (Hofmann), 
A . ii, 962. 

Amnifclide, preparation of (WERNER), 
T., 2275; P., 287. 

Ammeline and rfiamino-, preparation of 
ST 0 U.fi and K rauch), A., i, 960. 
Ammonia, crystallisation of (Behnkbn), 
A., ii, 581. 

electrical conductivity of (Carvai.lg), 
A,, ii, 549. 

and settnious add, electrical conduc* 
tivity of mixtures of (Cornbc), A., 
ii, 466. 

nv. ii. 


Ammonia, critical constants of (Cab* 
doso amt Giltay), A., ii, 111. 
viscosity of (Fitzgerald), A., ii, 12. 
gaseous, equilibrium of primary amyl* 
amines and (Bidet), A., ii, 197. 
equilibrium of ammonium azoimide 
with (Browne and Houlehan ; 
Browne and Holmes), A., ii, 583. 
equilibrium in the system : copper 
nitrate, water, and (Stasevitsch), 
A. , ii, 936. 

equilibrium in the system : magnesium 
chloride, water, and (Dionlsiev), 
A., ii, 936. 

displacement of ethylamine by gaseous 
(Bidet), A., ii, 572. 
catalytic oxidation of (Mknechini), 
A., ii, 210. 

liquid, action of ozone on (Manchot), 
A., ii, 403. 

gaseous, action of, on diastase (Panz- 
er), A., i, 541. 

action of, on reducing sugars (Irvine, 
Thomson, and Garrett), T., 238 ; 
P-, 7. 

free, action of, on yeast (Bokorny), 
A., i, 569. 

effect of, in protein metabolism 
(Taylor and Ringer), A., i, 672. 
and magnesium salts, action of uric 
acid with (Sai.kowski), A., ii, 245. 
influence of alkaline salts on the 
elimination of, in urine (Labb£), 
A., i, 222. 

fixation of, by permutito and clay 
soils (Hissink), A., i, 811. 
compounds of metallic salts with 
(Peters), A., ii, 42. 
compounds of cerium chloride with 
(Barke), A., ii, 409. 
compounds of nickel haloids and 
(Biltz and Fetk.enhkuek), A., ii, 
968. 

compounds of thorium and zirconium 
nitrates with (Kolb), A., i, 1239, 
Ammonia detection and estimation 
apparatus lor distillation of, in the 
Kjeldah) process (Delattre), A., 
ii, 527. 

quantitative distillation of, by aera- 
tion in estimation of nitrogen 
(Kobek and Graves), A., ii, 978. 
detection and estimation of, in cerebro- 
spinal fluid (Thomas), A., ii, 527. 
estimation of (Knublauch), A., ii, 
789 ; (van Eyndhovrn), A., ii, 
874 ; (Holtkamp), A., ii, 978. 
and trimetbylauiinc, estimation of 
(Budai), A., ii, 789. 
estimation of, by means of formalde- 
hyde, and its use in estimating form- 
aldehyde (Pozzi-Escot), A., ii, 618. 

. So 
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Ammonia, estimation of, volumetrically 
(Winkler), A., ii, 627. 
estimation of, in manures (Folin and 
Bos worth), A., ii, 618. ^ 
estimation of, in sewage (Krapivin), 

A., ii, 385. 

Ammonium salts, kinetics of (Wede- 
kind and Pascuke), A., i, 354 ; 

(v. H alban), A., i, 355 ; ii, 571; 
(Wedekind), A., ii, 671. 
use of, in wine-making (Maroillf.), 
A., i, 685. 

influence of, on nitrogen metabolism 
(Taylor and Ringer ; Grape), 
A., i, 548. 

influence of, on yeast (Bokorny), A., 

i, 428. 

metabolism of. See Metabolism, 
estimation of nitrogen in (Gaillot), 
A., ii, 240. 

Ammonium azoimide, equilibrium of 
ammonia with (Browne and Houle- 
jian ; Browne and Holmes), A., 

ii, 583. 

borate, new (Sborgi), A., ii, 213. 
equilibrium of the formation of 
(Sborgi), A., ii, 318. 
chloride and lead chloride, equilibrium 
between (Demassieux), A., ii, 
409. 

and potassium chloride, mutual 
solubilities of (Uyeda), A., ii, | 
700. 

pharmacological actiou of (Mese- 
gozzi), A., i, 562. 

copper chloride, density of (Chauv- 
knet and Urbain), A., ii, 479. 
chloropyrosulphonate (Traube), A., 

ii, 947. 

chromate, compound of, with mercuric 
cyanide (Stromhoi.m), A., i, 347. 
fluorosulphonate (Traube), A., ii, 
948. 

iodide, preparation of, and the action 
of heat on it (Holt and Myers), 
P., 61 ; A., ii, 953. 
cobalt molybdate (Eliaschevitsoh), 
A., ii, 969. 

thoro molybdate ' (Barbieri), A., ii, 
779. 

nitrate, vapour density of (Ray and 
Jana), T., 1565 ; P., 28, 234. 
and nitrite, behaviour of, towards 
reducing agents (Vaubel), A., ii, 
588. 

peroxides (D’Ans and Wedig), A., ii, 
1051. 

magnesium phosphate, precipitation 
of (Quartaroli), A., ii, 1070. 
sulphate, electrolysis of, in presence 
of silver salts (ScAOLlARlNi and 
Casali), A., ii, 181. 




Ammoninm sulphate, manured 
mentd with (TaCKE and 
A., i, 1432. CI1L ' Sr - . 

acid sulphates and n Vrwil1 , 
(D'Ans), A., ii, 405. 11 ! 

ferrous sulphate, crystal , „ 
{ Button), A., ii, 60:5. c * l - 0l 
zinc sulphate, crystals of fSrprpv 
A.,ii, 595. 1 

copcer tellurite (Orerhf.lxux , r i 

Browning), A., ii, 949 . “ 
Ammonium organic compounds < , v 
ternary (Komatsu), A., i, 
cyclic, action of amines cm '’n 
and Becker), A., i, 517 
salts, of ^organic acids, [.re^iatiou „[ 
(McMaster), A., i, 4^1 
■ distillation and sublinwii® 
(Esc alf,s and Kohi’Kf 4 i 
334. ' ' •’ 1; 


quaternary, from trinictkylainin, 
and arylsulphonvl chlorides 
(Vorlander and Xoi.tf 4 
ii, 1321. 

influence of the constitution 
tertiary bases on the rate <■: 
formation of (Thomas! T 
594 ; P., 32. 

cyauate, transformation of, into carb- 
amide (Werner), T., 1010 ; P.,132, 
copper ferrocyanide (Biiaih'ki and 
Sarkar), A., i, 838. 

Ammonium-amides, formation of(Dis:KEX 
and Becker), A., i, 517. 

Ammonium bases, solubilitj’ of salts of, 
in water and in chloroform (Peddle 
and Turner), T., 1202; 1\. 119. 
cyclic, electrolytic oxidation of (Fisch- 
er and Neukdlisgzk), A., i, 1225. 

Araygdalasein Hyphomycetes(J AViLLiEi; 
and Tschebnokutzky), A., i, 1027. 

! Amygdalin, hydrolysis of, by emulain 
i (Rosenthaler), A., i, 410. 

• Amygdalinase in Hyphouiycetes (Javii.- 
li kk and Tschersoritzky), A., i. 
1027. 

Amyl alcohol, formation of, from valer- 
aldehyde by yeast (Neuisekc. and 
Steenbock), A., i, 942. 

do Amyl alcohol, solubility of alkali 
haloids in (Turner ami Biss>eti\ T„ 
1904 ; P., 263. 

Amyl Ditrite, influence of, on the vas- 
cularity of the liver {BuRTOX-0i’ir?i 
A., i, 138. 

(f-Amylchloride(McKENZiEandLi.oti;H , 


T., 699. , rl . , 

Amylamines, primary, equihlnioni 
| gaseous ammonia and (Bidet, 1 , A- i 

isoAmylammonium platinibromiik 1 
bier and Raubcii), A., i, Ho/- 
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, iiMOimt Of, in human aaliva 

An,y auri»g u« trition (EvANS)> A " '■ 

J.D'nf nitrogen in preparations of 
' SueilMJS and Geiti.br), A., i, 


station of (SmtMA* and Schi.e- 
1 ! ivuEii! A., i, 1255. 

of ultra-violet light on (A. and 
Mm. Dial-chard), A., n, 653 
impiases Sherman and Schlesinger), 

to \ ? ! i. 1400; (SBERMAS andOETTLER), 

V’ i, 1401. , , . 

AmyUihydroberberine and WdroBy-, 

,], f jr salts (Freusd and Sieix- 
i,Et;..Eii>, A., i, 510. 

AmylglucMide, .-amino-, tnacetyl de- 
ri. olive, hydrobromide (Irvine and 

UvMd, T-, 50. 

4 „ ,1 , Aoiylidenebemoyl-amides anil 
■cyanohydrins (Aloy aud Rabaiit), 

A„ i, 718 . 

Amylogenesis (Paderi), A., i, 1412. 
l~U°„yps roiaii, phosphorus coiu- 

nlmuls formed by (fiOLPii.), A., I, »6r. 

Amvioiyacetylacetoacetic acid, ethyl 
,,ier (Weizmans, Stephen, and 
,V-a>hk), T., 1859. 

3 Amyloxypropionylacetoacetic acid, 

vtlivl ester (Wei /.man n, Stephen, and 
.\.;ashk), T-, 1859. 

H Amyloxypropionylmalonic acid, ethyl 

iWomnvv Stkphw.v and 


A 1 !AS1I E), T., 1860. 
Amyltetrahydroberberine and its t p- 
lMUumtle and their salts (Freund and 
S) KINUEROF.lt), A., i, 510. 

Anaemia produced by streptolysin 
M<Leoi> and McNke), A., i, 794. 

Anesthetics, influence of, on the poten- 
tial dillerence at living surfaces 
• IjtiEB and Bectneh), A., i, 802. 
antagonism between salts and (Lillie), 
A., i, 318. 

influence of, on oxydones (Battk.lli 
and Stern), A., i, 929. 
and adrenaline, action of, on the 
heart (Gunn), A., i, 1134. 

Analcite (lUwKIKS), A., ii, 422. 

Analysis, use of spectrophotometry in 
Fi:ry and Tassjlly), A., ii, 332. 
'.apillary (Schmidt), A., ii, 721. 
rvstiilloclieinical (Fedorov), A., ii, 


■m. 


i'!«'ftrolytii‘, history of (Fresenius), 
A., ii, 522. 

apparatus for (Chancel), A., ii, 236. 
new electrode for (Bektiaux) A., 
ii, 522. 

elementary, by means of the calori- 
metric bomb (Biakov ; Zuntz), 
A., ii, 980. 


Analysis, elementary, tube for absorption 
of water in (Niyi^ke), A., ii, 1071. 
gravimetric, apparatus for use in (Ray ; 

Campbell), A., ii, 871. 
organic, cerium dioxide as contact sub- 
stance in (Berk), A., ii, 981. 
absorbing apparatus for estimation 
of carbon in (Vigkf.ux), A., ii, 
1071. 

organic qualitative, use of magnalium 
and of magnesium in (Giral 
Pereira), A., ii, 244. 
qualitative, of metals of the zinc group 
{Lee, Bhlinger, and Amon), A., ii, 
530. 

thermal. See Thermal analysis, 
volumetric (Pozzi-Escot), A., ii, 973. 
new physico-chemical method of 
(Dubrisay), A., ii, 388. 
by means of smell (Sacher), A., ii, 
"973. 

use of hyposulphites in (Siegmund), 
A., ii, 82. 

Analytical chemistry, application of the 
ionic theory in (Hackl), A., ii, 
1067. 

radio-elements as indicators in (Paneth 
and v. Hevesy), A., ii, 1075. 

Anethole, polymeride of (Puxeddu), A., 
i, 460. 

Anethole glycol anhydride, constitution 
of the polymeride of (Balbiano), A., 
i, 1085. 

Angostura alkaloids (TROGEKand Beck), 
A., i, 748. 

Angostura hark, constituents of oil from 
(Schimmel & Co.), A., i, 743. 

Anhydride, C 4 H 4 0 4 CI^. 2) from sulphur 
chloride and silver monochloro- 
acetate (Denham and Woodhouse), 
T., 1866. 

from sulphur chloride aud 
silver "m-butyrate (Denham and 
Woodhouse), T., 1865. 

C 10 H 18 O 4 S 2 , from sulphur chloride and 
silver wovalerate (Denham and 
Woodhouse), T., 1866. 
C 14 H 8 0 4 Br 2 S 2 , from sulphur chloride 
and silver bromobcnzoales (Denham 
and Woodhouse), T., 1867. 
C 14 H 6 0 8 N 2 S 2i from sulphur chloride and 
silver nitrobenzoates (Denham and 
Woodhouse), T., 1867. 

C^OA, from sulphur chloride and 
silver a-naphthoate (Denham and 
Woodhouse), T., 1866. 

C 3a H ff /) 4 S 2 , from sulphur chloride and 
silver palmitate (Denham and 
Woodhotse), T., 1866. 

Anhydride b. acid, preparation of (Den- 
ham and Woodhouse), T., 1861 ; P., 
261. 
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Anhydrides, acid, rate of hydration of 
OVilsdon and Sidgwick), T., 1959 ; 
P., 265. 

Anhydroacetonereteneqninone (Heidu- 
schka and Khudadad), A., i, 1369. 
Anhydrobia- 1 '.3'diketohydrmdeneindan 
2:2 spiran (Radulescu), A., i, 38. 
Anhydrocotarnineacetophenone and its 
salts and derivatives (Hope and 
Robinson), T., 369 ; P., 63. 

Anhy drocotarnine- 1 '• 3-diketohydrindene 
(Hope and Robinson), T m 374. 
Anhydrocotanunefiuorene and its prorate 
(Hope and Robinson), T., 375. 
Anhydrocotanune-l-hydrindone-indene 
and -isatin (Hope and Robinson), T,, 
374. 

Anhydrocotarnine-a-methylindole (Hope 
and Robinson), T., 376. 
Anhydrocotarninephenylacetic acid, 

ethyl ester and its salts and derivatives 
aud the benzoyl derivative and nitrile 
of (Hope and Robinson), T., 365. 
Anhydrodiphenacylsulphone dioxime and 
phenylhydrazone (Fromm and Flas- 
chen), A., i, 187. 

Anhydrohaematoporphyrin, dimethyl 
ester of (KtJSTEH and Dbihle), A., i, 
1005. 

Anhydromethylcanadines and their salts 
(Pyman), T., 833 ; P., 125. 
Anhydrophoronodimethyldiamide (Mm - 

ran), A., i, 25. 

Anilguanido-o-tolylthiocarbanride 

(Fromm, Heyder, Jung, and Sturm), 
A., i, 205. 

Aniline {phenylamine ; amiiobcnzcne), 
systems of, with benzoic acid and 
toluidines (Baskov), A., ii, 1016. 
action of, on 5-acetyl*l-phenyl-2- 
methylpyridooono (Conev and Pe- 
trenko- Krittschenko), A., i, 1234. 
action of, on halogenated phthaleins 
(Scharvin), A., i, 1246. 
action of l:3;5-tribromo-2:4:6tri-iodo- 
benzene and (Istrati and Mihaii,- 
escu), A., i, 29. 

derivatives, absorption spectra of 
(Purvis), T., 1638; P., 253. 
halogen- and halogen-nitro-derivatives 
of (Korner and Contardi), A., i, 
965. 

platini- iodide (Datta), T., 428 ; P., 79. 
Aniline, di-u-mono- and ua-2-A:G*penta- 


Aniline, /-iodo-, prepay H,,., , 

tivis of (Chattawu 
STABLE), P., 80S M ' 1 <\v. 

o-nitro-, Acetylation of fit. 

A., i, 43. 1B,Jt 'EKEs . 

o- and p-nitro-, so.iiu ra .... , 
and Rowe), T., 511. 1 ,UI » 

2:4-iinitro-,and2:4:6.'/ r .o; tr , 

AnilineB, nitro-, qui nonoill 

{Green and RoweI X .y.,. 1;’’ r 
Aniline-black, consUtutii, "J 
and Johnson , p 27c. 1 '*' El s 

Wowf), A., i, 302. ’ 1 ^ 

AniUne eolonring matters 

0 A ,U47 mSPUnt Cdls ' K S 

Aniline p-BQlphonic acid Uni i ■■ 

fwid) anil its kytZ, ^ 
(Phii.ip), T., 284 ; 1> ->s 

Anilinoacrylie acid, a-cvatio-fl.,,.!,,!, . 
Ethyl ester (Daks, Ha, A,. j 
Meyers), A., i, 1097 
9-AniUno.ntbrancl and i ts beunu, 
(Meyer and Sander), A., i, 490. 

1- Anilinoanthraqainone'2carboxylic 

acid, op-dichloro-, ethyl ester ,1V 
uische Anilln- & So»A-FaBK1K: [ 
i, 476. 

9-Anilinoanthrone (Meyer m\ s«. 
drr), A., i. 489. 

2- Anilinobenziminazole, 5-nitro-, and 5 
nilro-2-hydroxy- (Kym and Katsei:-, 
A., i, 103. 

Anilinobenzoquinone, 

| (Farbvverke VORM. MF.ISTEii, Li - 
OIL’S, & BeOning), A., i, 1206. 

! Anilinobenzylthiolthiodiazole (lir.siii 
j and Schmidt), A., i, 908. 

| Anilinodiacetic acid, ethyl ester (Thoiu’E 
1 and Wood), T., 1607. 

I 4-Anilino-l:2-'iihydroxyanthraqaiiioce, 

1 3-chloro- (Hellkr and Skk.ut"-, A.. 

| i, 1207. 

: 4- Anilino- 1:3:5 : 7- Idrahy droxyanthra- 

quinone, 8~ nitro- (Heli.er and 


chloro- (G oldschmidt), A., i, 1173. I Skraup}, A., i, 1208. 
2:4-rfichloro-5-iodo-, benzoyl deriva- 4-Anilino'l:3:5:7-W/irhydrQxyanttia- 
tive, and 2:4;6-£richloro-3-iodo-, and quinone 2-6-disalphonic acid,S-uitro\ 
its benzoyl derivative (McCombie anil its sodium salt (IIeller ad 
and Ward), T.. 2000; P., 283. Skraup), A., i, 1208. 

w-iodo-, hydrochloride and benzoyl 2-Anilino-3-hydroxyphenazine anJ I 1 * 
derivative (McCombie and Ward), hydrochloride (Kehrmavn and On:- 
T., 1999. done), A., i, 1396. 
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^mloomc.. «d (Johnson and . 

5HEPARP)* a -’ 2 ' x . -i , i 

J[)X 1 >S, Mauejs, and MEi'EnsJ.A., i, j 

^ooethjl«»e»«riyta«ieto».,p-iodo. 

1 , AI>S . Malleis, and Meteks), A., 

.jilLomcthyleiiainalonic acid, f-ioio-, 
,^,yi ester, p-iodoamhde of (Dains, 
Malleis, and Meyers), A., i, 1097. 

4-lniUMmetliyiMe-3-methyl-8-wj-oi- 

ajolona and #->>romo- (Dains and 
(it ifitN), A., i, 1056. 

S AnUino-4-meUiyl' 5-etiyM:6-diiy4ro- 
6 pycimidone (Johnson and Bailev), 

A..i, 1104. . 

Anilittomethylthiolthiodiaaole (Busch 

:„,,l Schmidt), A., i, 907. 

AnilinonaphthaquiBone, bromo- (Farr- 

U(-;/:KE VORM. MEISTER, LlTIfS, & 

Burs iso), A-, i, 1206. 

Anilinoaaphtbaiitie, hydroxy- (Ull- 
MiVN.n ami G.NAKDIN'CRR), A., i, 

1 1 > 6 . 

Anilino-oximinoacetamide _ (Semper 
and LinmsssrADT), A.,i, 1243. 
Anilino-oximiaoacetic acid, ethyl eBter, 
action of nitrons acid on (Semper and 
/,H'}jrE.\mDr), A., i, 1242. | 

2 Aniliao-^-phenetidine, 3:5-r?iaitro- j 
(Rr.vKr.ms and Fursterberg), A., i, i 
' 51 . 

2-AniIino!*>qumoliiiium chloride and its 
i.liUiuichloride (Zinuke and Weiss- 1 


i-yESSisu), A., i, 391. 

Anilinoquinonea and their azine deriva- ; 
tires (KrhkmaSN and Cordoxf.), | 
A , i, 1396, 

oxidation of, to benzidine derivatives ! 
(Brass), A., i, 1232. 

Q-Anilinostearic acid, resolution of, into ' 
its optically active components <Lk | 
SrF.yu), T., 2108 ; F„ 306. 
3-Aniliaostilbene, 4:6-d7mtro- (Borsciie 
and Fiedler), A., i, 843. 
Anilinothiolthiodiazole (Busch and 
Schmidt), A., i, 907. 

3 Anilino-o-xylene, 4;6-rftnitw. (Cross- , 

i ky and Pratt), T., 987. j 

4 Anilino-o-xylene, 3:5-d£nitro- (Cross- i 
f ry and Pratt), T., 986. 

*’ Anilipyrine, constitution of (Coman- j 
I'f.'CP, A., i, 296, 903 ; (Zampolli), | 
A., i, 296, 1101. 

9 Aniloanthrone (Meyer and Sander >, 

A., i, 490. 

2(5 Anilo -1 -ph eay 1-2. ‘3- dimethyl pyr- 
azo\e-/i-carboxyHc acid and its ethyl 
and methyl esters and their derivatives 
AueiiAEus and Tmcs), A., i, 527. 1 


4:5- Anilo- l-phenyl-3-methylpyrazole 
(Michaells and Schafer), A., i, 525. 

5-Anilo-l-pheayl-3-methy]pyrazolone-/'- 
carboxylic acid (Michaelis and 
Titius), A., i, 528. 

Anilopyrme-^-carboxylic acid. See 2:5- 
Ani2o-I-phenyI-2:3-diraethylpyrazole- 
p-carboxylic acid. 

Anile, condensation of (Ueddelien), 
A., i, 1202. 

Anil-'J-tolyleuanidothiocarbamide 

(Fromm, jieydrr, Jung, and Sturm), 
A., i, 205. 

Animal fibres, dyeing of (Suiua), A., i, 
779. 

Animal matter, fats from distillation of 
(Thomae), A., i, 688. 

Animal tissues, enzymes of (Bradley 
and Kei.lersbep.grr), A,, i, 219; 
(Bradley), A., i, 220, 
keto-reductase in (v. Lagermakk), 
A., i, 1271. 

destruction of alkaloids by (Clark), 
A., i, 130. 

oxidation of .p-phenylenediamine by 
(Battelli and Stkiin), A., i, 139, 
140. 

preparation of a substance curing 
jolyneuritis in birds from (Cooper), 
A., i, 928. 

Animals, presence of boron in (Bert- 
hand and Agulwon), A., i, 423. 
peptolytic ferments of (Pincussohn 
aDd Petow), A., i, 1404. 
composition of the serum proteins of 
various (Robertson), A., i, 122. 
resistance of various, towards arsenic 
(Willberd), A., i, 796. 
influence of function and of magnesium 
on the calcium required by (Steen- 
dook and Hart), A., i, 559. 
cold-blooded, metabolism of (Denis), 
A., i, 133. 

influence of nutrition on gaseous 
metabolism of (Elsas), A., i, 1126. 
cold- and warm-blooded, digestive 
enzymes of (Rakoczy), A., i, 924. 
marine, nitrogenous constituents of 
(Okuda), A., i, 221. 
muscle of (Buglia and Costantino), 
A., i, 1019. 

eflectof salt solutions on (Koltzov), 
A., i, 224. 

warm- blooded, respiration calorimeter 
for (A. V. and A. M. Hill), A., i, 
666 . 

eatimatiou of proteins in the blood- 
scrum of ( W ooi.sey ), A,, i, 923. 

Anisaldehyde (p • mefAoi'ijbenzahf-ehyde), 
condensation of methyl 2-naphthol-3- 
carboxylate with ("Welsh ut), A., i, 
1347. 
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AniMldehyde-o-, -m-, and -p-cbloro- 
phenylfcydrazones (Graziaki), A., 1 , 

761. i 

Anizaldehyde-diphenylhydrazone an. 
-p-ditolylhydrazone (Graze am and 
BovlNl), A., i, 984. ..... 

Aniflaldehydephenyl-d-Raphthyihydr- 

azone (Graziani and Bovini), A., i, 

p-Anisidinea, Jrinitro-, constitution of 

(Mf-EjDOLA and KISVRRDUE), T., 1484 , 

P., 248. , . 

o-Anisidinomethylenebenzoylaceto-;> 
anisidide (Daess andCRiFFis), A., l, 

4- ij 1 . 088 and -p-Aniaidinomethylene-3- 

metbyl-5-isooxazolones (Daiss and 

Griffin), A., i, 1087. 

3 . 0 -Aniaidino 1-pbenyltriazola, 5-ainino-, 
and its salts (Fromm, Heyder.Jeeno, 
and Steerm), A., i, 206- 

5- n.Anisidino-l-phenyltnazole, 3-ammo, 

and its salts (Fromm, Hetder, Jeeno, 
and Sturm), A., i, 206. 

3- o- and .p-Aniaidino-o-xylenea, 4.0-*- 
nitro- (Chossley and Pratt), T., 
988 

4- o- and .p-Aniaidmo-o-EyUnca, 8 :5-A- 

nitro- (Crossley and 1 bait), T., 

Aniioie, nitration of, to trinitroamsolc 
(Broadbent and Sparre), A., i, w>. 
Aniaole, rfiamino- (Badiscbb Amlin A 
Soba-Fabrek), A.,i, 7/5. 
n-nitro-, binary eutectics between d - 

phenylamine, urethane, and (Iasi- 

falKv), A., ii, 1037. 

fo’/nitro-, absorption spectra of { Baly 
and Rice), T., 2085 ; P., 210. 
hydrolysis of (Masi-ano and 
Sparre), A., i, 853. 

3:5-dinitro-2:4-rfiainino- and its acetyl 
derivative (Mebdola and Reveu- 
bin), T., 1490. . 

l-Anisoleazo-2-napbthylamine (GiiAi-- 

kier and Ferreri), A., b UBS. 

l*Anisoleazo-2naphthyl ethyl and 

methyl ethers, salts of {Lhakuieu 
and Ferreki), A., b 111®* 
c-Anisoylamylamine. See j)-Amsyl e- 
aininoamy l ketone. 

v-Anisoyl-S-phenylbatync acid an.l its 
1 derivatives and y-bromo- (II ahn and 

At.ldee), A., i, 368. . 

B-Anisoyi-o-pbenylethylmalonic ac d 

and its derivatives (Hahn and Ai.l- 
bee). A., i, 367. . 

p-Anisyl t-aminoamyl ketone aucl its 
salts and derivatives (BottgheR), A., 
i 1360. 

u-Anisyl ',richlorovinyl ketone (Koese- 
V ken and Du-URDIN), a -< b 821, 


l ^-Anisyldiphenylenecarbinyl 

i+a iiPTriviHA fSrm rvi- ... - 


AMSyiaipneayujnecar Olliyl ,-Llorid 

and its peroxide (Sctilexk and Mu',' 1 ' 

A., i, 35. ‘ U1 ’ 

o-Anisylguanido-o-anisyl-thiocaibamide 

and -4'-benzylthiocarbami.d.9 ( 1 r.,m m 
Heyder, Jung, and St n:V \ • 
205. _ _ < 

4- Anisylidenehis- 5- amino ■ 1 phenyl 3 
methylpyrazole (Micim.us a ; 3 i 
Schafer), A., i, 526. 

Anisylidenehis- 2-naphthol - 3-c arho xylic 
acid, methyl ester (Weisjiut . X i 
1348. 

2-Aniaylidenehydrazmohydrindfne. 

1 -hydroxy- (Peacock), T., 673. ’ 

2- p-Anisylquinoline -4- carboxylic acid 
(Luzzato and Ciusa), A., i, i \\u 
salicyl e9ter (Farbkxfabuikkv vciii. 
F. Bayer & Co.), A., i, 1229, 
Aniaylquinone//;wwimine, ] .olyniti i>..- 
bimolecular (Wielaxd and Muliei, 
A., i, 1387. 

2 ?-Anisylqninoxanthenol bromide a\ 

' chloride and their salts (< Iomherc au-i 
West), A., i, 72. 

o Anisylfftthiobiuiet (Fromm, Hkyi-ki; 

Jung, and Sturm), A., i, 204. 

£.< 5 - and -p-Anisylthiolcinnamic acids 
and their ethyl esters (Ruhdi.vnv, 
A., i, 1375. - 

o-Aniaylthiuret hydrochloride (Fiims, 

I Heyder, Jung, .and Sturm), A . i, 

| 204. 

I jj-Anisylxanthenol and its demath* 

i (Gombf.rg and West), A., i, 72. 

; Ankerite, investigation of (fin™*, 

A., ii, 516. 

Annelids, secretion of pigment- ’v 
(Kschischkowski), A.,i, 5W. 

Annual General Meeting, T., 700; i\ 

81. . . ... . 
Anode, aluminium, films on t no (Ui;> 
STO), A., ii, 10. 

carbon, disintegration of (\ anzetti?. 
A.,ii, 750. . 

AnoxybioBis and chemical \*nr») 
^Drzewina and Bonx), A., i, 
Authocyanic pigments, formatioii ■ > 
{Kkeble, Armstrong, and 
A., i, 1371. , n ... 

Anthocyanins ( Wij.lstattkk amt . 
est), A. , i, 13/ 1. i 

Anthozoa, organic snManes m 1- 
skeletal tissues of (MoLML ■ -G 

Anthracene (Meyer «<*» s " ; “' i 

photo-electric effects an 1 I''*.'”"' 1 

tionof(Voi.MER), A, u, l. ■ 
preparation nf ant-lnaq' 1 j, ■ l; 

{Farbwkrkevoum. R' 1 J £ 
cius, & Brusisg), A., , 
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. ,h«eeue derivatives, preparation of 
' “^-wbiukiin vorm. F. Bayer 
I Vo)" A. i, 61 : (Karbwf.rke 
r„EY Meistir, I.ucibs, S Bryn'- 
( A., i, 105 ; (Chemische 

KIBRIK ’ 0 RIESHEIM' ELEKT RON), 

compounds of (Meyer and 

Zaiin^ A., i, 455. 

infhracene- 9-amino-, tautomensm of 
nv.tivesof (Meyer and Schlos- 


,vk\ A., i, 295. 

. c* . i o -7 /b roitio - , and a-9:10-mchloro-, 
derivatives of, and 2:3:9:10- and 
p 9 : 39 : 10 -/?Vr«chloro-, and their de- 
riv.ifivi’S (Meyer and Zahn), A., i, 

•j-iilnro*, «*3-. > 1:5- and l:8-di- 

chloro-, aaa-, l:5*a-, 1:5-3-, and 
];S ^-/richloro-, and l:5:4:8-fe/ra- 
(hioro- (Schilling), A., i, 494. 
Indroxy-derivatives, desrootropy of 
■ SfiiOLL), A., i, 611. 

Anthracene series, preparation of con-v 
dtnsation products in the (Farb- 
WEliKE VORM. MEISTEU, LUCIUS, 

,v Burning), A., i, 1073. 
preparation of condensation products 
of the, containing sulphur (Bai> 
ische Anilin- & Soda-Fabrik), 


A., i, 61. 

Anthracene l:9-dicarboxylamic acid and 

its salts (Karros), A., i, 884. 
Anthracene-l:9-dicarboxylic acid and its 
ilevivativea (Karros), A., i, 883. 
Anthracene-1 :9:indandione and its deri- 
vatives (Karros), A. , i, 884. 
AnthraceneBulphonic acids, preparation 
..f(FAUBENEABRIKEN VORM. F. BAYER 


&Co.), A.,i, 31. 

Anthracenes ulphonic acids, dtbromo- 
and dichloro- (Badische Anilin- & 
Sora-Fabiuk), A.,i, 1053. 

AnthrachryBone, salts of (Heller and 
Skravp), A., i, 1207. 

Anthraflavone dibromidc (Ui.lmann 
and Klingenberg), A., i, 375. 

Anthraflavone, l:l'-dichloro- (Hepp, 
Liit.enhutsi, and R6 mer), A., i, 
374. 


Anthraflavone G, structure of (Hepp, 
Uhlknhuth, and Romer), A., i. 


Anthranol, 9-nitro-, acetate and benzo- 
ate of (Meyer and Sander), A., i, 
469. 


Anthranoyl-lycoctonine and its per- 
chlorate (Schulze and Biekung), 
A.,i, 288. 

Anthrapyridonecarboxylic acids, prepar- 
ation o1'(Fariuverke vorm. Meister, 
Lucres, & Bruning), A., i, 95. 


; 

I 


Anthraquinone, preparation of, from 
anthracene (Farbwbrke vorm. 
Meister, Lucius, & Bruning), A., 
i, 493. 

derivatives, preparation of (Farben- 

KARRIKEN VORM. F, BAYER & 

Co.), A., i, 95. 

containing nitrogen, preparation of 

(Farbenfabriken vorm. F. 

Bayer & Co.), A., i, 105. 

dfanuino-derivatives, preparation of 
condensation products of (Schaar- 
bchmidt). A., i, 104. 

halogenated 2-amino-, and their deriva- 
tives (Junghans), A., i, 1070. 

aminohydroxy-derivutives, condensa- 
tion of aldehydes with (Farben- 
FABR1KRN VORM. F. BAYER & CO.), 
A., i, 95. 

bromoamino-dcrivatives (Badische 
Anilin- & Soda-Faerie), A., i, 
1071 ; (Ut.lmann and Junghans), 
A., i, 1072. 

chloro-derivative9, preparation of 
(Farrwerke vorm. Meister, 
Lucius, & Bruning), A., i, 738. 

hydroxy-derivatives, action of col- 
loidal metallic hydroxides on 
(Haller), A., i, 495. 

Anthraquinone, 1-aiuino-, action of 
sulphuric acid and sodium chlorate 
(Farbwerke vorm. Meister, Lu- 
cius, & Bruning), A,, i, 633. 

2- amino-, preparation of (Ckossley), 
A., i, 986. 

1- and 2 -amino- and 4-chIoro-I- 
amino*, condensation products of 
naphthols and (Farbwerke vorm. 
Meister, Lucius, & Bruning), A., 
i, 1368. 

l:2-t^mmino-, 1:2:5 6 -^m-amino-, and 
l:5-rffnitro-2:6-cizamiiio- (Chemi- 
sche Fabrik Griesheim-Elek- 
tron\ A., i, 737. 

l-bromo-2-amino-, and l-chloro-2- 
amino- (Farbwerke vorm. Meist- 
er, Lucius, & Bruning). A., i, 373. 

3:7-<?fbromo-2:6-(fiamino-, and 3:6-dt- 
bromo-2:7-rffamino- (BADISCHE 
Anilin-& Soda-Fabrik). A. ,i, 1366. 

3- bromo-l:2-rfihydroxy-, 2:6-<fo'bromo- 
l:3:5:7-£eJrahydroxy-, 3-chloro-l:2- 
fiihydrnxy-, 3-chloro-l:2:4-frihydr- 
oxy-, 2:6-/iichloro-l 3:5:7-ie/.mhydr- 
oxy-, and 3-chloro-4-nitro-l:2-rfi- 
bydroxy-, and tbeir derivatives 
(Heller and Skraup), A., i, 1207. 

1-chloro-, preparation of (Badische 
Anilin- A Soda-Fabrik), A., i, 61. 

a3- and 33-tfu hloro-, aaa-, 1:8-3-, and 
l:5-a-£ rich loro-, and l:5:4:8-te£ra- 
chloro- (Schilling), A., i, 494. 
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Anthraquinone, l:6-dtchloro- (Badische 
Anilin- k Soda-Fabrik), A., i, 
373. 

2-chloro-l :4-tfmmino- (Aktien- 
Gesellschafi fur Anilin-Fabri- 
kation), A., i, 1207. 
l-chloro-2-hydroxy-, condensation 
product of (Wedekind & Co.), 
A., i, 634. 

1- nitro-2-amino-, and 3-nitro-2- 

amino-, derivatives of (Ullmann 
and Medenwald), A., i, 736. 

2- nitro-l :4 -rfiarnino-, diacetyl deriva- 
tive and urethane of (Farbwbrke 
VORM. MEI8TER, LUCIUS, & BfU'N- 
ING), A., i, 373. 

Anthraqninone colouring matters, 

spectrographic studies of (Meyer), 
A., ii, 264. 

Anthraqninone group, spectrographic 
studies in the (Meyer and Fischer), 
A., ii, 168. 

Anthraquinone series (Junghans), A., i, 
1070 ; (Ullmann and Junghans), 
A., i, 1071, 1090. 

preparation of condensation products 
in the (Badische Anilin- & Soda- 
Fabkik), A., i, 1073. 
preparation of chlorinated products in 
the (Chemische Fabuik Gries- 
heim-Elektron), A., i, 1247. 
preparation of triazole compounds in 
the (Farbenfabkiken vorm. F. 
Bayer k Co.), A., i, 403. 
Anthraquinoneacridone, bromo-, and its 
sulphate mid cliloro- (Badische 
Anilin- k Soda-Fabrik), A., 
i, 96. 

3-bromo-4-atnino- (Farbwerkf. vorm. 
Meister, Lvcirs, k Bkuning), A., 
i, 619. 

Anthraquinone-2-aldehyde and its deri- 
vatives(ULLMANN aud Klingenbkro), 

A., i, 374. 

Anthraquinone-2-aldehyde, 3-chloro- 
(Badische Anilin- k Soda-Fabrik), 
A., i, 373. 

Anthiaquinonebenzoylphenylhydrazone 

(Meyer and Zahn), A., i, 537. 
Anthraquinonecarboxylic acid, </7chloro- 
(Farbenfabrikkn vorm. F. Bayeii 
k Co.), A., i, 367. 

Anthraquinone-l-carhoxylio acid, 4- 

chloro- (Badische Anilin- k Soda- 
Fabrik), A., i, 729. 
a - and 0-chloro- (Butescu), A., i, 273. 
4:5- and 4:8-rf£chloro- (Butescu), A., 
i, 273. , 

Anthraquinone-2-carboxylic acid, and 
1-chloro- aud l:4-rf£chloro- (Badische 
Anirin- & Soda-Fabrik), A., i, 
50. 


Anthraquinone- 2- carboxylic acili 

amino-, and its derivativ^T*, 1 
A.,i, 737. lURk H 

l:4-rfiamino-, and its ~,i 

(Aktien-Gesellsciiaft Q '^ ! 

ANILIN-FaBRIKATION). a i iw. fc 
1-chloro-, and 1-nitro ^, 1 ’ ./'• 
esters (Badische Aniliw i- * ,ftT 
Fabrik), A., i, 470.' n,! ' a ' 

3- chloro- (Badische Ash r\*. * c, 

Fabrik), A., i, 373. *' La ' 

Anthraquinone - 1 :3 ■ dicar b oxy lie 

(Badisohe Anilin- & Soda-Fabfuk 

Anthraq uinone- 1 :5- dimer cap tol, 2:0.,?, 
amino-, and its derivatives (Babkchf 
Anilin- & Soda-Fabrik) a" f 
1232. ’ : 

l:5-Anthraquinonedimercaptol-di-2. 

anthraquinonyl thioether (f Amv 
VARR1KRN VORM. F. BaYUK a K.'V 
A., i, 62. - 1 ’ 

Anthraquinone-2:6-disulphonic acid !•; 

I dichloro-1 :3:5:7 -ftrfrahyil roxy-, ^ 
l:3:5:7-tefrahydroxy-, and its ain;n 0u . 
ium salt (Hf.ller and Skisai p) a ; 

1207. 

Anthraquinonedisulphonic acids, 
cliloro-, and 1:5- and 1 :S-rfirhlurr.. 
(Schilling), A., i, 494. 
Anthraquinone -1:2:1' :2' :4' -inertly lphen- 
azine, 3-bromo- (Ui.lmann ai.-i 
Medenwald), A., i, 737. 
Anthraquinonephenylmethylhydrazone 
i (Meyer and Zahn), A., i, 537. 

a-Anthraquinonesulphonic acid (Meyei: 

I aud Schlegl), A., i, 610. 

Anthraquinone-2'Sulphonic acid, i 
! amino-, and its sodium salt (I'll- 
mann and Mkdenwalu). .4.,i, 734. 

! 4-bromo-l -amino- (Badische Anilin- 
k Soda-Fabrik), A., i, 1366. 

; 4-bromo-3-amino-, and l-cliloro-2- 
I amino-, sodium salts {Farhwekke 

; vorm. Meister, Lucius, k Burs- 

! ing), A., i, 373. 

: Anthraquinonesulphonic acids, 1 - and -• 
; cliloro-, and 1:5- and IjS-d/chloro- 

(Schilling), A., i, 491. 
hydroxy-. replacement of the 8iil]djoinc 
acid group by halogens in (IIellei; 
and Skkaup), A., i, 1207. 

Anthraquinone-2:3-(//thio-;j-tolyl ether, 

l:4-rfiamino- (Badische Anilin- s. 
Soda-Fabrik), A., i, 61. 
Anthraquinone -2 -p -tol yl thioether, 
araino- 4-hydroxy- (Badische Anilin- 
k Soda-Fabrik), A., i, 61. 

4- a-Anthraqumonylaminoantliraqimi 

one-l:2-acridone (I’ahiivvekke 
Meister, Lucius, k Biu nin'-)- - ■■ • 

1 1073. 
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esiir (R\»!schb ASIUK- k Soda- 
Kabkik). A., i» 4/b. _ 

•isssssart^ i 

UVIl-S, A BiulMKO), A.. 1, #19- 
, AnthrtqniaonylBBBiruulic »•«. 4- | 

methyl ester (Fabbwekkk 

vor ,si. Meisteb, locum, 4 BrI-a- 
i\vj>, A., i, 361- ■ 

AnthratiuiiionylplienyloxMOle,3-bromo- 

UllMANN and JUNGHANS), A., 1 , j 

2 iithr&qainonyltetranietliyWiAmlno- j 

dipbenylmethane (Uljmahn and 
Klincknbero), A., i, 375. | 

6 6'Anthraqainonyl thio-ether, l:l - ; 

dibenzoyWiamino- (Farbenfabriken | 

voi’M F. Bayer 4; Co.)» A., i, 374. 

Antbriminft*ole, bromohydroxy- {Ull- : 

JU.VS and JUNGHANS), A., 1, 1072. j 
Anthroanthraquinoneaxine (Terkes), | 

A., i, 738. , . \ 

Antiarigenin, seraicarbazona of f Kji.t- | 
am), A., i, 381. . 

a - and /8-Antiarin and their derivatives 
<Kimam). A., i, 381. 

7 -Antiarin (Kiliani), A., i, 1030. 

constituents of the latex of 
(IviMANl), A., i, 1030. 
protein from the latex of (Kiliani), j 
A., i, 381. 

Antiaronic acid lactone, derivatives ol ] 

, Kiliani), A., i, 381. • 

Antigens, possible action of lipoids as 
(Ritchie aud Miller), A., i, 308. i 
Antimonium salphuratum, estimation of ! 

total sulphur in (Alcock), A., ii, 873. 
Antimony, electrolytic deposition of 1 
i C haney), A., ii, 087. * 

Antimony alloys with cadmium and with 
copper (S chleicher), A., ii, 411. 
with cupper, lead, and tin, analysis of 
(Dkmokest), A., ii, 982. 
with lead aud with tin, constitution 
and magnetisation of(LKROUX), A., 
ii, 554. 


with selenium (Parbavano), 


A., ii, 


with tin, analysis of (Pontio), A., ii, ; 
317. . i 

Antimony compounds, formation of [ 
volatile, by moulds (v. Knaffl- , 
Lknz), A., i, 800. 

Antimony trichloride as solvent, measure- 
ment of transport numbers in 
(Fkycz and Tolloczko), A . ii, 
380. 

/rf/itifchloride, reactions of, with aro- 
matic hydrocarbons (Hilpert and 
Mole), A., ii, 733. i 


Antimony tnhaloids, equilibrium of, 
with ehloro- and nitro- toluenes 
(Menscbutkin), A., i, 255. 
compounds of, with beuzene deriva- 
tives (Mbkschutkiv), A., i, 351, 
352. 

compounds of benzaldehyde and 
benzooitrile with(MENscHUTKiN), 

A.,i, 277. 

trioxide {antimonous oxide), oxidation 
of (Edgerton), A., ii, 1053. 
sulphide, equilibrium of, with lead 
sulphide (Pelaron), A., ii, 330. 

Antimony, electrolytic analysis of 
(Schoch and Brown), A., ii, 
794. 

estimation of (Nissenson), A., ii, 
533. 

Antimony ores, Chinese (SchORLLEk), 
A., ii, 415. 

Antipyrine [l-phenyl-2:^-dimethyl-5- 
pyrazolone), compounds of nitrates 
of the rare earths with (Kolb), A., 
i, 1239. 

compound of styphnic acid and 
(Ago.stinki.lt), A., i, 459. 
detection of (Lander and Winter). 
A., ii, 355. 

Antipyrinediazonium salts, absorption 
spectra of azo-derivatives of (Morgan 

and Reilly), T., 1494 ; P., 247. 

Antirrhinum rnajus, flower pigments oi 
(Wheldale and Bassett), A., i, 
1426. 

Antithrombin (Colukgwood and Mac- 
Mahon), A., i, 1260. 

Aort®, calcified, chemical investigation 
of (Ameheder), A., i, 790. 

Aphaninester acid (Pjloty and Wilke), 
A., i, 767. 

Apigenin, occurrence of, in Antirrhinum 
(Wheldale and Bassett), A., i, 
1426. 

Apnea, absence of, after forced respira- 
tion (Boothby), A., i, 120. 

Apocynum, active principle of (Farben- 
FABllIKEN YORK. F. BaYER & Co.), . 
A., i, 498. 

active principle from species of (Im- 
pens), A., i, 1080. 

Apples, constituents of (Thomas), A., i, 
327. 

Aqua regia (Moore), A., ii, 467. 

d-Arabonic acid, alkaloid salts of (Gi.att- 
field), A., i, 1045. 

/-Arabinose, conversion of, into 7-ribose 
(Alberda yan Ekenhtein and 
Blanksma), A., i, 445. 

Arachidic acid, detection of (Kreis aud 
Roth), A., ii, 256. 

Araehis oil (Meyer and Beer), A., i, 
1152. 
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Arachis oil, detection of, in olive oil 
(L6ers), A., ii, 163. 
detection and estimation of (Evers), 
A., ii, 80. 

Aragonite, cause of the blue colour de- 
veloped by, with starch-iodide (Ditz), 
A., ii, 320 ; (Vaubkl), A., ii, 706. 

Arbutus unedo, constituents of the fruit 
of (Sani), A., i, 1031. 

Arginine, distribution of, in plants 
(Stieoeu), A., i, 1030. 
action of, in soil (Skinner), A., i, 691. 

Argon, preparation of (Stark), A., ii, 
585. 

rectilinear diameter for (Mathias, 
Os.nrh, and Grommelin), A., ii, 
112, 478. 

canal-ray spectrum of (Stark, 
Wendt, Khlschraum, and Kus- 
zer), A., ii, 901 ; (Stark and 
Kirschbaum), A., ii, 1004. 
thermal quantities calculated for 
(Onnes and C rommelin), A., ii,474. 

Aristoquinine, salt of, with novaspirin 
(Axueloni), A., i, 1377. 

ArmUlaria mdlea , cliemistry of (Zell- 
ner), A., i, 573. 

Arnica root oil (Schimmel & Co.), A., i, 
744. 

Aromatic compounds, preparation of, 
from the hydroaromatic series 
(Crossley and Renouf), P., 369. 
hydrogenation of (Willstatter and 
King), A.,i, 353. 

Arrowhead, constituents of the tuber of 
(Mitake), A., i, 1141. 

ArBenic, occurrence of, in old and young 
leaves (Jadin and Aktkuc), A., i, 
948. 

occurrence of, in plants (Jadin and 
Astruc), A., i, 233. 
in seaweeds (Marcelet), A., i, 1034. 
valency of (Sciilenk), A., i, 34. 
modifications of, including grey and 
brown forms (Kohlschutter, 
Frank, and Eulers), A., ii, 953, 
distribution of, iii the body (Ekelky), 
A., i, 682. 

resistance of different animals towards 
(Willbeko), A., i, 796. 

Arsenic alloys with cadmium (Shem- 
tschitshni), A., ii, 395. 

Arsenic bichloride, volatility of (Hinds), 
A., ii, 724. 

copper and silver haloids (Hilpert 
and Herrmann), A., ii, 704. 
bfhydride, combinations of, in the 
blood (Meissner), A., i, 1403. 
Arsenides of cadmium (Shrmtsohu- 
schni), A., ii, 1056. 
arsenious oxide {arseni&us anhydride), 
oxidation of (Edcerton), A.,ii,1053. 


Arsenic : — 

araeuioua oxide [anmi ms . . 
adsorption of, by f,— , j.. l , 
(Lockemabn and I j-rn-.' , 05ili < 
698. A-, ii. 

arsenic oxide ( arsenic 
arsenic anhydride ) , water w' ! ’ 
on heating (Menzies and Poll ■' 
A., ii, 698. 1 * 

Araeniona acid, equilibria 
and (Washburn and 
A., ii, 672. u '“»l, 

action of, on albumin /)>•> 
vanni), A., i, 539. ' v,IfJ - 

compounds of, with alkaloids nil , 
gold), A., i, 990. ■ As ‘ 

compounds of 
(Bleyer ami Me-,.,,,.., , *'!» 

Arsenic acid, action of, on a]i,„ . 
(Bonoiovanni), A., i, M, ' 
estimation of, volumetric, ii; v ’ ( u f , 
zif. 8 and Potter), a., ii 
Arsenic sulphide, influence Vai*'. 

on the absorption value of, for 
chloride (Keuyt), A., ii, 763. 
Arsenic organic compound,, prepoci^ 
of (Bart), A,, 1 , 4iy. * 
aromatic (Karrrr), A., i, 412 
with quinoline (KltANKEl.’aml Lwvl 
A., i, 1228. 

lipoid (Fischer and Klf.mitim 
A., i, 716. 

Arsenic detection, estimation, and 
separation 

detection of (Kohn-Abrest), \ - 

151. 

detection of, with Bettemlorfs rta^ui 
(Winkler), A., ii, 336. 

detection of, by Marsha test (Locki- 
mann), A., ii, 75. 
detection and estimation of, by tl,. 
Marsh apparatus (Metlleuf.', A,, ii, 
529. 

detection and estimation of, in ill? 
soil of a cemetery (Zuccliil), A., ii, 

151. 

estimation of, by the Outwit sraiti 
method (Allen and Palmeh.A., 
ii, 724. 

estimation of, hy Marsh's method 
(Herbert), A., ii, 723. 
estimation of, in blood and ursue 
(Lehmann), A., ii, 242. 
estimation of, in pyrites (Scflsf umass 
and Bottcher), A., ii, 152. 
estimation of, in soils (Gbeaves, 
A., ii, 242. 

estimation of, in zinc (Crook), a., «. 
430. 

separation of tungsten and (nin^ 1 
and DieckMANN), A., ii, 24 l. 
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Arsenides. See 

Arseni^ 08 

Arsenobemene, 

ArsenobeDzeoe> 
nmino-F-hv 

Vi'iJM- Meis 

,v,:\ A., i, 416. , 

•i-muiio-l-hydroxy-, and 3 :5 -tfi- 
Vhloro-3-amino (Parbwerke vorm. 
Mkistf.r, Lucius, & Braking), A., 

3 I J/lnimnoA-hydroxy-, salts of 
(Kaubwerke vorm. Meister, Lu- 
,-jrs, k Bruking), A., i, 116. 
•j : 2''^ , imino-3:3 / '<^hydroxy- (Farb- 
" wkkke vorm. Meister, Lucius, 
i IkuNlNfi), A., i, 542. 
::;:;'.,/i‘:immo-4:4'-rfibydroxy-, prepay 
ation of soluble derivatives of 
(1'AIUIWERKE VORM. MEISTER, 

Lucius, & Bruning), A.,i, 1121 ; 
iDrrisg), A. s i, 1256. 
jh-hI ralisation of (Bongrand), A., 
i, 304. 

compounds of, with chloroacetic 
acid and o-bromopropionic acid 
(Farbwerke vorm. Metster, 
Lucius, & Broking), A., i, 116. 
See also Salvarsan and Neosalvarsan. 

Ar9enofcenzenediacetic acid, diamino- 
<b hydroxy- (Farbwrrke vorm. Meis- 
ter, Li nus, k Bruning), A., i, 116. 

Arseuohippuric acid (Hugounenq and 
Mmrei.'i, a., i, 666. 

/.-Arsenotoluene, molecular weight of 
(Mn iiAEi.is and Schafer), A., i, 783. 

Arsinic acida, aromatic, reduction pro- 
olMsoflFARBWKRKE VORM. MEISTER, 
I.itti’s, k Bruning), A., i, 117. 

Jronisin r >) f (fin's, oil from (ScuiMMEL 
& L'n.), A., i, 744. 

Artemisin haloids and bromo- and 
chloro- (Rimini amUoNA), A., i, 1092. 

Arylpyrazolones, amino-, substituted, 
preparation of w-methylsulphitcs of 
(Farrwerre vorm. Meister, Li:- 
‘Ti s, & Bruning), A., i, 401. 

ABbestoB, matted- fibrous, of Bohemia 
aii<l Moravia (Fep.smann), A., ii, 784. 

Ascaridole 3-glycol (Nelson), A., i, 

Jsfnha uientula, free sulphuric acid in 
the cellulose mantle of (Henze), A., i, 
1020. 

Ascidian’s blood. See Blood. 

Ash, colorimetric estimation of (v. Ko* 
xrk-Xorwali.), A., ii, 981. 

Asparagine, distribution of, in plants 
•Stieger), A., i, 1030. 
action of heat on aqueous solutions of 
(Lhrlich and Lange), A., i, 1049. 


under Arsenic. 

See under Arsenic, 
molecular weight of 
A Schafer), A. , i, 783. 
3-amiuo-4-hydroxy-, 4- 
droxy- (Farbwerkk 
iter, Lucius, & Brun- 


Asparagus, mannitol in the sap of (Bu- 
solt), A., i, 235. 

Aspartic acid, uranium salt (Mazzucc- 
helli and D’Alceo), A., i, 160. 

('-Aspartic acid, putrefaction products of 
(Abderhalden and FoDOn), A., i, 
798. 

Aspergillus nigtr, culture experiments 
with (Waterman), A., i, 229 ; 
(Buromski), A., i, 230 ; (Guille- 
mard), A., i, 800. 

comparative influence of potassium, 
rubidium, and caesium on the de- 
velopment of (Sauton), A., i, 146. 
effect of zinc on the growth of (Javil- 
her), A., i, 692. 

uselessness of zinc for the culture of 
(Lepierre), A., i, 1423. 
effect of cadmium as a substitute for 
zinc in the culture of (Lepierre), 
A., i, 326. 

replacement of zinc by copper in the 
culture of (Lepierre), A., i, 800. 
effect of glucinum as a substitute for 
magnesium and zinc in the culture 
of (Javillier), A., i, 326; (Le- 
fiekrf.). A., i, 327. 
replacement of zinc by uranium in the 
culture of (Lepierre), A., i, 686. 
effect of phytin on (.Jrgorov), A., i, 
146. 

nitrogen and phosphorus metabolism 
in (Waterman), A., i, 945. 
influence of potassium, sulphur, and 
magnesium on metabolism of 
(Waterman), A., i, 1027. 
scission of a- and jB-methylglucoskles 
by (Dox and Neidio), A., i, 146. 
production of oxalic acid by (Wehm- 
er), A., i, 432. 

Aspergillus any tv, kojic acid from 
(Yabuta), A., i, 180, 

Asphalt in quartz (Salomon), A., ii, 
229. _ 

estimation of paraffin in (Mahkk), A., 
ii, 797. 

Asphyxia, reflex irritability under 
(Porter), A., i, 213. 

Aspirin. See o- A wtoxy benzoic acid. 

Assimilation of plants. See under 
Planls. 

Association and viscosity (Thole), T., 
19, 317 ; P., 32. 

influence of, on viscosity (Baker), 
T., 1671. 

Atmospheric air, proportion of oxygen 
in lTower), A., ii, 772. 
spectrum of (Sen ab bach), A., ii, 538. 
refractive index of (Siertsema), A., 
ii, 453. 

activity of (MuSJoz del Castillo and 
Barrio y FernAndez), A., ii, 660, 
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Atmospheric air of subsoils, activity of j 
(Munoz del Castillo ; MuSoz del ! 
Castillo and Barrio y Ferxan- i 
dez), A., ii, 376. 

solid radioactive products in (Kohl- j 
bausch), A., ii, 96. j 

spontaneous ionisation of, in a closed 
vessel (Rev), A., ii, 656. 
specific heat of (Scjjeel and Heube), | 
A., ii, 183. 

combustion of, in the voltaic aic I 
(Gorbov and Mitkevitsch), A., ii, j 
950. ! 

explosion of coal gas and (Sellars 
and Campbell; Sellars), A., ii, 
831. 

disturbing influence of, in concentra- 
tion cells (van Deventer), A., ii, 
550. 

expired, water in (Osborne), A., i, 
1402. # 

apparatus for estimation of, m liquid 
carbon dioxide (WenTZKI), A., ii, 
725. . . f 

estimation of the degree of vitiation ot , 
(Schwarz and Munchmeyer), A., j 
ii, 73. | 

estimation of mercury in (Blomquist), 
A., ii, 248. 

estimation of sulphur dioxide in 
(Kullgren), A., ii, 525. 

Atom, theory of the (Byk), A., ii, 767. 
structure of the (Thomson), A., n, 942. 
univalent, structure of (Brillouin), 
A., ii, 855. 

energy required to detach an electron 
from an (Beatty), A., ii, 656. 

Atoms, constitution of (van den Brock), 
A., ii, 90 ; (Bohr), A., ii, 689, 943, 
1045 ; (Crehoke), A., ii, 689. 
structure of, in relation to radioactive 
changes (Fajans), A., ii, 493. 
multiple positive charge of (Stark), 
A., ii, 1003. 

electron affinity in the ionisation of, 
by collision (Stark), A., ii, 902. 
action between (Brillouin), A., ii, 
493. 

Atomie constants (Kleeman), A., n, 
479. 

Atomic weight, relation between spectra 
and (Hicks), A., ii, 811. 
in relation to specific beat (Dewar), 
A., ii, 827. 

of barium ((Echsxer de Coninck), 
A., ii, 1055. 

of calcium ((Echsner dr Coninck), 
A., ii, 504. 

of chlorine (Jaquekod and Tour- 
paian), A., ii, 401, 772 ; (Guye), 
A., ii, 770 ; (Wourtzel), A., ii, 
771. 


Atomic weight of copper («Eca S}i 


Coninck and Du 
961 . 




tv, i, ? 


or fluorine (Jaqueuoi, am j T 
paian), A., u, 4d, 772 •' 

of helium (Heuse), a., ii 
of iron (Baxteu ami Huoveb , 

of nitrogen (Wouiitzel) 4 jj ... 
of phosphorus (Baxtek and linii i 
A., ii, 43. 1 - 1 

of radium (Meyeii), 4,. ;j 
(Honigschmid), A., ii, 20a ’ 
of selenium (Bkuylaxts „.. 
rise). A., ii, 500; (Janyfe ‘ 
Meyeii), A., ii, 948 ; (Meyei i . 
ii, 1048. 

of silver (Guye), A., ii, ""q. 
of tellurium (Kusnetzov), A., ii, 403 
(Dudley and Bowers), A.’ ii, 
of uranium ((Echsnkr dr Cosi wk 
A., ii, 140. 

of yttrium (Meyer and W louses 
A., ii, 323 ; (Egan and Halkf, 
A., ii, 508 ; (Meyer and Wii 
heber), A., ii, 962. 

Atomic weights, report of the Inter- 
! national Committee on, T., K 43 

; P., 240. 

table of, T. , 1746 ; 1\, 213. 
relationships between (Wilde : 

Loring)', A., ii, 944. 
relationships between, involving tl,» 
number x (Dambikr ; Gi ve', A„ 
ii, 767. 

i physical properties of elements a- 
j functions of the (Bii/rz., A., ii, 

5 855. 

; determination of (Clarke; fir*. 

! reschi), A., ii, 313. 

: estimation of, from grouping of il.c 

! hydrides (Loring), A., ii, 493 . 

j Atophan (2'phenylquinol inc.-i-c>!i , b"Sti‘ i- 
acid), action of, in the organism 
; (Sk^p.czewski and Sonx), A., i. 

427- 

1 influence of, in nitrogenous metaholwu 

(SkoRCZEW.sk 1 and Sohn ; 8kuJ:- 
I czewhki), A., i, 138. 

Atropine, absorption spectrum and con • 
stitution of (Dorbie and Hod, 
1193; P.,180. 

ultra-violet absorption spectrum ot 
; (Gomrel and Henri), A., ii, 

pharmacological detection of the sul- 
phuric acid esters of (Trkndeli.. ■ 
burg) A., i, 1135. 

ai<oAtropin«, Jjtm-viotat .Mg- 
spectrum of (Compel and 
A,, ii, 542. ., 1 , 

Auric and Aurous salts- 
' Gold. 
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. |I j \-emans), A. } i'i ^ -■ 

n i 

.rrof’i^ on (Kaschuva- 
A^'^^andS^K), j 

[ ,f'rofflii 1 ic :> con>po nn<,s (Swopwom, j 

(SrAi'DlNOEE and A ‘> » i 

infinite of Limsia (tiscio), A.. "■ ®' 0 - 
V ? «<°w, imbibition in tie seeds of 

nun'), A.,i, 1139. , , I 

in lomnlom, faohtwii of Up»- 
f r om the woods of (Bon knot), ; 

Avogidro’s ^ theory, development of 
m; it ie he), A., ii, 313. 

Aiafrin and its derivatives (Li*b*r- 
,nvs and Scjiillek), A., i, 88 S. 

Azef&ic acid, «t|-dibromo-, ethyl ester 
l.P. SrEOR), T., 1124. 

Mine colouring matter!, formation of 
salts of (Kehrmann, Havas, and 
UtlASDMOUGIJt), A., i, 1241. < 

Azobenzene, amino , .liacetyl denva- 

live (Kalle k Co.), A., i,^ 409. 

./amino* (Wirr), A., i, 1247. 

2 ; 4 -f 7 i- and 2 : 4 : 4 '-*ri-bromo- (Valori), 

” A., i, 1110. , .. 

•jj-Viqv 4 : 4 ')-fftchloro- 5:5 -tftnitro- 
Brand and Eisenmenoer), A., i, 
7i8. 

Azobenzene 4' carboxylic acid, 4-hydr- 
oxy* (Angeli and Valori), A., l, 531- 
Azo -colouring matters (Vkunet), A., i, 
405 ; {Sircar and Watson), A., i, 
912 ; (Meyer), A., i, 913. 
halogen substitution products of 
^Veuer), A., i, 301. 

Azo compounds, hydroxy- (Heilbkon 
and Henderson), T., 1404 ; P., 
226 . 

formation and scission of (Charrieh 
and Fkrreri), A., i, 1111. 
saponification of ethers of (C harrier 
and Pellegrini), A., i, 1247- 
'"hydroxy-, etherification of (Char- 
rier and Fekreri), A., i, 535, 
1112, 1113. 

Azodicarboxylic acid, eaters of, and 
their condensation products with 
amiues (Dieis and Paqxjin), A., i, 
839. 

Azoimide [hydrazoic acid ; nitrogen hydr - 
i'k), electrical and chemical effects 
of the explosion of (Kirkby and 
Marsh), A., ii, 278. 


Azoimide {hydrazoic add ; nitrogen hydr- 
ide), constitution and derivatives of, 
with carbimides and thiocarbimides 
(Ohverl-MandalA and Noto), A., i, 

774. 

Azoimides, action of light on (Wohler 
and Krupko), A., ii, 702. 

Azomethines (Vernet), A., i, 405. 
colour and constitution of (Pope and 
Willett), T., 1258 ; P., 191. 

caTbinol-ammonium base isomerism of 

(Tinkler), T. t 885 ; P., 114. 
Azomethine colouring matters (Konig), 

A., i, 1082. 

Azonium compounds, quaternary sub- 
stituted, containiug an asymmetric 

nitrogen atom (Singh), T. , 604; P. , 
109. 

j?- Azophenol, isomerism of, and its per- 
bromide and rfibromodinitro-, a- and 
$-frfrrtbromo-, and di- and /^/■(X-nitro- 
( Robertson), T., 1472 ; P., 221. 
Azo-phenols, preparation of (Ponzio), 
A., i, 1002. 

t>j/- Azophenyl ethyl sulphide {Brand 
and Wirsing), A., i, 406. 
zm '-Azophenyl methyl sulphide, deriva- 
tives of (Brand and Wirsing), A., i, 
407. 

Azopyridine (Friedl), A., i, 1 55. 
Azotobactcr, phosphorus aud protein 
content of the cells of (Hoffmann), 
A.,i, 427. , , 

Azotoluene, . amino-, diacetyl derivative 

(Kalle & Co.), A., i, 409. 
y-Azotoluene, 3:5:3':5'-^nmitro- 

(BRANDandElSENMENGER), A., 1,718. 
Azo-o tolueneazonaphtholsulphonic acid, 
chromium lake of (Moiilau and 
Maetzel), A., i, 408. 
o-Azoxyanisole, 5:5'-<Wnitro- (Brand 
and Eisenmrnger), A., i, 717. 
^-Azoxyanisole, pressure-temperature 
diagrams for (Pi-schin and Grebes 1 - 
sciitsch i ko v ), A., ii, 105. 
Azoxybenzene, bromo- and nitro-deriva- 
tives of (Valoki), A., i, 1110. 
a-Azoxybenzene, 2:4:6-£nnitro-, and 
tetranitTO- (Angei.i and Yalori), A., 
i, 534. 

a- and j8- Azoxy benzenecarboxylic aeids 

and their derivatives (Angeli and 
Valori), A., i, 534. 

0 -p- Azoxy benzenesulphonic acid and its 
silver salt aud p-bromo- (Angeli and 
Valori), A., i, 534. 

Azoxybisazoxybenzene and its dibromide 
(Angeli), A., i, 658. 

Azoxy compounds, constitution of (An- 
geli), A., i, 658. 

p - Azoxy mandelic acid (Heller and 
Fritsch), A., i, 365. 
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W-Azoxyphenyl ethyl sulphide and its 

salts (Brand and Wirsiko), A., i, 

Azoiypyridine (Friedi.), A., i, 755. 

p- Azoxytolueue, 3:5:3':5'-fetropitro- 

(Brand and E isenmenoer), A.,i,(1o. 
A Turin methylation oI(Kehrmann and 
Beyer), A., i, 95. 


Bacilli, tubercle, chemical composition 
of (Koznibwski), A., i, 428. 
tubercle killed, effect of, on the en- 
zymes of the body (Kotschnev), 
A., i, 1272. 

Bacillus, new, acting on iron solutions 
(Mumfurd), T., 645 ; P., 79. 
pvocyanic, action of uranium auu its 
salts on (Aoulhon and Sazerac), 
A., i,322. . ... 

tubercle, action of uratunm and thor- 
ium salts on the (Becquf.rel), A., 
i, 322. . . . 

Bacillus acidi lactki, behaviour of varie- 
ties of, with sugars and alcohols (Ark- 
wright), A., i, 683. 

Bacillus amaracrylm (Yoisrnet), A., l, 

Barilla* anthracoides, proteolytic power 
of (lost Ell), A., i, 941. 

Bacillus cloaca, action of, on citric and 
malic acids (Tbomfson), A. i, 228. 
Bacillus coli, fermentation of dextrose 
and absorption of oxygen by (Keyes 
and Gillespie), A., i, 142. 

Bacillus coli communis, fermentation ol 
dextrose by (Grey), A., i, 1024. 
Bacillus diphtheria, biochemical re- 
actions of (Hike), A., i, H37- 
Bacillus dysenteries, mutual inhibition 
of Vibrio choleras and, when growu 
together (Logie), A., i, 1138- . 

Bacillus kiliensc, fermentation of formic 
acid by (Franzes and Egger), A., i, 
322. 

Bacillus laclis trylhrogc.nes, biochemical 

activity of (Foster), A., i, t>84- _ 

proteolytic power of (Foster), A., i, 
941. 

Bacillus lactis fermeiitens, fermentation 
by (Ruot), A , i, 1138. 

Bacillus Blymouthcnsis, fermentation ot 
formic acid by (Franzes and Egger), 
A., i, 1421. 

Bacillus typhosus, isolation of, by means 
of brilliant-green (Browning, Gil- 
MOtJR, and Mackik), A., i, 1138. 
fermentation of dextrose by (Keyes 
aDd Gillespie), A., i, 142 


Bacteria, chemistry of (Tar- , , , . 
1280,1421. 1 Aii- 

in the intestinal flora ( Bertbei - 

Bertrand), A., i, fiso. 11,11 

acetic acid, chemical action ..Mi- 
man), A., i, 1014. iTti: 

absorption of phenols bv 

A., i, 538. ' ' 1111 

oxidation of hydrocarbons bv < £<• m v 
gen), A., i, 940. 
reduction of sulphates bv < u .- 
ski), A., i, 322. ‘ 

formation of 7-arrimobutyric acid f r , lQ1 
o-glutamic acid by (Aiii)Eun.u Iir J 
Promme, and Hi kwh , A., i jtr ' 
degradation of polypeptides’ by 
SAK1), A., i, 228, 229. 
fermentation of cellulose by t Pp.in,> 
sheim), A., i, 1281. 
fermentation of pyruvic acid by 
(Karczag and Mui.zau), \ j 
1280. 

action of blood-seruin on (Ciiick'i a 
i, 228. 

gaseous metabolism of (Kkti> and 
Gillespie), A., i. 142. 
influence of the concentration of food- 
supply on the generation time of 
(Penfold and Nonius), A., i. 0-2', 
action of derivatives of monocliW 
acetic acid on the inhibitor ><&,■* 
tive action of (Penfold), A . , i. fijj. 
acetic acid, formation of lactic uci-l by 
(Osterw alder). A., i, 683. 
marine, precipitation of calcium car- 
bonate by (Drew), A., i, 5C7. 
soil, assimilation of nitrogen k 
(DvorAk), A., i, 691. 
detection of chitin iu (ViEiiovF.r. . A., 
i, 142. 

detection of, in drinking water (<Un.i- 
Valerio and Roksand), A., ii. 354. 
Bacterial filters, oxidation of tliiosub 
phates in (Lockett), A., i, 79?. 
Bacterial metabolism (Kendait a-4 
Walker ; Kendall, Day, and alk- 
ek), A., i, 1136 . , . 

Bactericidal action in relation to dura* 
cal constitution (Brownish and la 
MOUr), A., i, 1138. . 

Bacterium, new thermophilic (amli.- - 
A., i, 568. 

a violet (Hartley). A., h H- 1 - 
Bacterium wdchii , lenneiitatiun 0 ^ 
trose and absorption of oxygen . 

(Keyes and Gillespie), A, *> " , 

“Bagasse,” estimation of su^’ ; " 

water and (Pellet), A., n > . . V jfIf 
Balance Sheets of the Chennu • ^ 
and of the Kesrarch Hud. ^ 
Annual General Meeting, > 

P., 81. 
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Bikini tone, identity of homopterocarpin 
, vuii (Kyas and Fitzgerald), A., i, 

3s3. 

Barbitnryl 5 acetamide and ihio-, and 

their sodium salts (Johnson and Koh- 
mavnJi A., i, 402, 

BarbituryJ-S-acetic acid, and 4‘iD)ino- 

.iii-j thio* (Johnson and Kohmann), 
A., i, 402. 

Barium, occurrence of. in tobacco and 
other plants (McHargue), A., i, 

8 ut'. 

1 'ifjiaratiou of (Matignox), A., ii, 
501. 

at Binic weight of (CBchsner de Con- 
i.ntk), A., ii, 1055. 

line spectrum of (George), A., ii, 

t>46. 

Barium raibouate, fusion of, and its 
mixtures with calcium carbonate 
(Bosk*), A., ii, 776. 
potassium carbonates (Datta and 
Mi khekjea), P., 186. 
chloride, influence of alcohols on the 
absorption value of arsenic sul- 
pliidc for (Kruyt), A., ii, 763. 
umi nitrate, sodium chloride and • 
nitrate and water, equilibrium in 
the system (Coppadoro), A., it 
1 £*6. 

and cupric and potassium chlorides 
and water, equilibrium in the 
system (Schreinbm akers and de 
Baat), A., ii, 53. 

radium chloride, fractional precipita- 
iwi ot (Lri.er and Bender), A., ii, 

115, !\ a P ectrn “ of (George), 

i::l1 ^ 3 -- impounds of, with betaine 

I rio >wai and v ' Moi>elski )> a., 
P re l' aratil >n of 

n k A ” "• 592 ; (Marino 
v i 5 ?,! 11 ' A '' ’>• W; (Ma- 
nd f ire “), a., a, m. 

:twa of ’ 0D som “ kinds of 
K>u» (B ungs), a., ii, 2 ) 5 . 

A., ii 69 • 

a"S M ' F 8 UX '^I> , ^«r); 

coj'i'or ’ 


“trite (Kurtinackeb), A,, ii, 
^ charco ' 11 . absnrp. 

A., ii 3 ? 4 1 and Eickhciz), 

11 "arioit of (Osborne), A., ii, 960. ! 


Barium sulphate, assay of, for radio- 
435 10 P " rp0i,es ' Gu£ki > t )) A., ii, 
m Jj* ide ’ analysis of (Sachs®), A., ii, 

Barium estimation of, gmvimetrically, 
aud purification Of the sulphate 
(Goocu and Hill), A., ii 34 (> 
separatran of, from strontium' and 
ral«um(YASpjM Bos). A., ii, 15 3 , 
o/ 9 , (Lee and Mickle), A. ij 723 
Barley, action of metallic salts on the 
fjrovth of (Bokoknv), A., i, 559 . 
eahmation^of nitrogen in (Bonus), 

polarimetvic estimation of starch in 
(ScHWARcz), A.,ii, 635, 

Barometer and manometer, combination, 
use of a ground glass stopper in a 

(Baker), A., ii, 20S. 

Humana txmuta, constituents of the 
; leaves of (Jensen), a,, i, S2S. 

Baryta. See Barium hydroxide. 

Barytes from Kerch, Crimea (Kaschin- 
j &MJ, A., xi, 9/0. 

| Bare ), and its platinicbloridc, 

(rom «-cMoro-oetylamine(v. Bkaon 
I and Dehtsch), A„ i, 251, 

L's'fuN, and its salts, from ephedrine 
, , ’'ydrochloiide (Schmidt), A,, i, 750 . 
'-io h i»vNj, from 6 -cyamunethyI* 
amiDo-3-methyibenzyI acetate and 
snlphimc acid, and its piatinichlor- 
A i' 1328 V11 ' Kwm > au d Aost), 
C,iHi.N,, and its salts, from 3atnino- 
a-methvlquinoiiue and formalde- 
J> : yde ( 8 tark and Hoeejiann), A., 

OjjHpO.N from f-canadiue metho- 
299 * JowETT a,lti Pvman), T„ 

Bases, nature of (Vorlandt.k), A., ii 
J30 ; (Meter), a., ii, 313 . 
from plants (Trier), a,, i, SOS, 
neutralisation of, with acide(CoRNKc) 

A., n, 840. h 

velocity of reaction of halogen-sub- 
stituted acids with (Johansson) 

A., u, 126. M 

aromatic, double salts of ferric and 
ferrous chlorides with (McKenzie) 

A., i, 1321, 

cyclic, formation of, from aromatic 
■mide^flloMi and Lankshear), 

° f A“‘ l i t “l379 riSi “ ° f < MaillaR1 '). 
tertiary, influence of the constitution 
or, on the rate of formation of qua- 

a p m °32 Um SaUS (Thomas >’ 
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Bases, estimation of, in soils (Prianisch- 
nikov), A., ii, 339. 

Basicity, dependence of, on the intensity 
of electrons (Cbato), A., ii, 665. 
Baaeritiaation (Dreibrodt), A., ii, 
868 . 

Bauxite and sporogelite (Doeltkr and 
Dittlrb), A., ii, 419. 
constitution of (Tccan), A., ii, 230. 
from Croatia (Ki&patic), A., ii, 64. 
analysis of (Martin), A., ii, 880. 

Bean. See Phaseohta multiflorus. 
/9-Bebeerine, derivatives of (Scholtz), 
A.,i, 386. 

MoBebeerine, salts and derivatives of 
(Scholtz), A., i, 386. 

Beckmann rearrangement (Derick and 
Bornmann), A., i, 1054. 

Beech, Colonial. Sea Grudina Leith- 
hardtii. 

Beech wood, action of ozone on (Dorer 
and Cunningham), T., 677 ; P-, 
104. , , . , 

Beer, osmotic pressure and electrical 
conductivity of (Dixon and At- 
kins), A., i, 1422. 

detection of benzoic and salicylic acids 
in (Wacenaar), A., ii, 10S2. 
detection of “saccharin” in (Ledent), 
A.,ii, 892. 

Beetroot (sugai), effect of flowers oi 
sulphur on the growth of (Urban), 
A.,i, 810. 

action of oxydases iu the curly top 
disease of (Bunzel), A., i, 810. 
estimation of sucrose iD the (Pellet), 
A.,i, 151. 

polarimetric estimation of sugar in 
(Pellet), A., ii, 160. 
woBehenic acid and its lithium salt and 
methyl ester (Meyer, Brod, and 
Soyko), A., i, 1152. 

Behenolic acid, compounds of, with 
arsenic and phosphorus haloids, and 
their metallic derivatives (Heine- 
mann), A., i, 607 . 

Benzalacetoneoxalic acid. See Benzyl - 
ideneacetylpyruvic acid. 

Benzaldehyde, and o-, to-, and ^>-nitro-, 
action of ultra-violet light on (Kai- 
lan), A., i, 51. 

rate of antoxidation of, and its p- 
substituted derivatives (Sr AU din- 
ger, Hene, and Prod uom), A., i, 
1353. 

behaviour of, in the animal organism 
(Friedmann and Turk), A., i, 

1276. • U ! • 1 

compounds of, with antimony haloids 
(Menschutkin), A., i, 277. 
derivatives, absorption spectra of 
(Purvis), T., 1638 ; P., 253. 


Benzaldehyde, estimation ..f \ n , 
almond oil (Dodge), a., ^ 

Benzaldehyde, 4;5-d4loro-2 ™ 
(Farbwkrkb vorm. Mustek T ' 
CIU8, & BrCning), A., ] 401 Ll ‘ 
o-nitro-, photochemical transfoiwi 
of, into o-nitrosoben?,oic arid v 
lan) A., i, 733, 8r> ; 
and Ktjmmerer), a j i-o - 
370. ' ’ 

m- and p-nitro-, condensation 
methyl 2-naphlhol.8™hoxv’r 
with (Seib), A., i, 134S. “ ' • 

^-nitro-, action of hydrogen cvaiii.L 
on (Heller and Fritsch' ' i 
365. ■’ ’» 

2:6-dinitro-, hydrazoncs and Mir ,; 
carbazone of (Reich and 
lian), A., i, 995 

Benialdehyde-o-chlorophenylhydrazone 

(Gkaziani), A., i, 761. 

Benzaldehyde-p-ditolylhydrazone K;k\. 

ziani and Bovixj), A.,i, 984. 

Benzaldehydephenyl-fl-naphtliylliydr 

azone (Graziani and Bovi.ni. \ 

i, 1061. 

• Benzaldoximes, o-, m-, and yMiitr.-. 
syn- and anri-forms of, and the acetvl 
derivatives of the latter {Brady in'i 
Dunn), T., 1619 ; P., 248. 

1:9 Benzanthrone, 2-hydroxy- 'Schull 
and Seer), A., i, 57." 
Benzanthrones, amino- and uitro- '(Jr.- 
ELLSCHAFT FUR ClIEMISCHE l.SJ.iV 
tkie), A., i, 383. 

Benzanthronecarboxylic acid 'A'U.ui:- 

schmidt), A., i, 101. 
Benzdi-iminazole, 2-hydroxy- (Kym at.i 
Ratner), A., i, 103. 

Benzene, formula of (Gbbhaud), A., i. 
28, 841 ; (v. Liebig), A., i, 607. 
electrical dispersion iu ( Lin n hn.h r> 
ko), A., ii, 550 ; (Collky), 

917. 

and acetamide, mutual solubility i 
(Moles and Jimkno), A., ii. , 
and chloroform, latent beats of, aid 
of their mixtures (Fletcher at-i 
Tyrer), T., 517. 

the r-A-figure of the system : qmniu 
and (VAN ItERSON-RoT' AN^, A. 

ii, 1023. . 

thermal analyses of binary tinxtuio 
of halogen derivatives oi (Pascal.. 
A., ii, 845. . 

chlorination of, tdectroly orally v • 
Name and Maryott), A., ’>■ • 

behaviour of, in liver-perfusion -- 
searches (Hensei. and 
A., i, 1416. , . r,..-,-. 



INDEX OF SUBJECTS. 


ii. 1297 


„ J.-rivauvea, absorption spectra 

! f ITBVIS aril McCleland), 1., 

luiS; P-, 132; (Valiascbko), A., 
ii, 3<>7. . , . 

omuls of, with antimony tri- 
hlloiils (Messciiutkis), A., i, 
851, 352. 

.■i,i, taming sulphur, atmorption 
.i.ntra of (Fox ami Porn), T., 
1263 ; P., 194. 

inVi-nated nitro-deriTativea or (KoR- 
vtl; anil C'OSTARW), A., i, 964. 

r-iimauun of, in coal gas (McCarthy), 
A., ii, 158. 

Benzene, biomo-, conjugated eicretion 
products of (Baubi.no), A., i,1 417. 
and chloro-, and iodo-, absorption 
spretiu and dynamic formulae of 
Fur), A., ii, 363. 

5-bnouo-2;4;6-fn'iodo-l:3*tfjnitro-, re- 
in lion of ethyl sodiomalonate and 
Jackson and Wiiitmokb), A., i, 


273. 

ivibrwnoiodo- (Istrati and Mihai- 
i.iscf), A., i, 29. 

2:4:6-*Wbiomo-l-iodo-3mtro- (Jack- 
son and Jones), A., i, 169. 

1 •.3:5-fri'l»iomo-2:4 :6-$n-iodo-, action 
..f aniline ou (Istrati and Mihai- 
i.ksct), A., i, 29. 

/.•lirnwonitro* aud jo-chloronitro-, 
livezing- and melting-point curves 
af mixtures of (Isaac), A., ii, 392. 
4:0-</fchIoro-l :3-<iichloro-l :3-c?ithiol- 
\Ziscke and Kruger), A., i. 44. 
l-chloro-2:4-tfinitro-, compounds of, 
with leucoindophenols (Cassel- 
i.a& Co.), A., i, 98. 
aud 1 -uhloro-2: 4:6-<rinitro-, com- 
pounds of 2-y>tohiiilino-4-phenyl' 
tliiazole with (v. Walther aud 
Kirn), A., i, 200. 

I- cl 1 1 uro -4 • 1 1 i tvo-2 -n itroso-, and 1- 
cliloio*2-nitro-4-iiitroso- (Brand 
aud Kisenmexger), A., i, 718. 
yw/fftuoro-, and ll-rftfluoro^-nitro- 
(Swakts), A., i, 842. 

'/» hydroxy-derivatives, compounds of 
camphor with (Efremov), A., i,635. 
iodo-, nitration of (Holleman, »e 
Bruys, and dr Mooy), A., i, 844. 
nitro-, solubility of polybromidcs in 
l Joseph), T., 1554 ; P., 72. 
ih»ho- and <n-nitro«, absorption 
s|»ectia of (Baly and Rice), T., 
2035 ; P , 216. 

Benzene nucleus, substitution in the 
(Holleman), A.,i, 30. 961. 
velocity of substitution in the 
(Scheffer), A., ii, 574. 
scission of the, in the animal body 
(Hensel and Riksser), A., i, 1416. 

civ.ii. 


Benzene series, morphological studies 
in the (Rodd), A., i,‘ 1167. 

Benzenearaenomethane, 3-amino-4-hydr- 
oxy- (Fakbwehke vorm. Meister, 
Lucius, & Bruning), A., i, 415. 

Benzeneazoacetoaoetic acid, 2:4-«ft- 
chloro-. ethyl ester (Bulow and 
Neber), A., i, 208. 

4-Benzeneazo-2-allyl-a-naphthol 
(Claisen and Kisler), A., i, 1177. 

4- Benzeneazo-5-amino-l-y-tolyl-3- 
methylpyrazole (Michaelis and 
Klahpert), A., i, 526. 

Benzeneazoanthranol, preparation of, 
and its benzoate (Meyer and Zahn), 
A.,i, 537. 

Benzeneazobenzeneazo phenol, y>nitro- 
(Poue and Willett), T., 1201; P,, 
191. 

5- Benzeneazo-3-benzylthiol-l-phenyl- 
triazole (Fromm, Heyder, Juno, and 
Sturm), A., i, 206. 

Benzeneazocarbonylcoumaranone and 

its phenylhydrazone, derivatives of 
(Mkriuman), T., 1852; P., 258. 

4-Benzeneazo-2:6-diallylphenol(CLAiSEN 

and Eisleb), A., i, 1179. 

5 Ben zeneazo -2 : 2 '-diphenol, 5-^-chlor o- 
and 5-^-chloro-3:3':5'-inbromo- 
(Robektson and Brady), T., 1483. 

Benzeneazoformamide, 3-chloro-4-hydr- 
oxy-, 3:5-(fiehloro-4-hydroxy-, and 4- 
hydroxy- (p-lei izoquinonesemicarb- 
a zone) and their salts (Heilbkon and 
Henderson), T., 1414. 

4- Benzeneazo-5-hydroxy-3-methylpyr- 
azole, 4'O-^-rffcliloro- (Bulow and 
Neber), A., i, 208. 

5- Benzeneazo-4 hydroxy-2-methylpyr- 
role-3-carboxylic acid, ethyl ester 
(Benauy and Silbermann), A., i, 
652. 

Benzene-lazo-2-hydroxy-3-naphthoic 
acid, and in- and jo-uilro- (Sircar 
and Watson), A., i, 912. 

4-Benzeneazo- 5-hydroxy- l-phenyl-3- 
methylpyrazole, A-o-p-du-\\\oro- 
( Bulow and Neber), A., i, 208. 

Benzeneazo-3-hydroxyselenonaphthen, 
j>-nitro- (Lesser and Weiss), A., i, 
1187. 

Benzeneazonaphtholsulphonic acid, 

chromium lake of (Mohlau aud 
Maetzkl), A., i, 408. 

l'Benzeneazo-2'naphthyl ethyl and 
methyl ethers, nitrates of (Charrier 
and Fekreri), A., i, 1111. 

l-Benzeneazo-2-naphthyl ethyl and 
methyl ethers, m-bromo-, m- and p- 
chloro-, op-rfiiuhluro-, and wi-nitro- and 
their salts (Charrier and Ferreri), 
A., i, 535, 536. 
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l-Benzeneazo-2-naphthyl etli yl a,,ti 

methyl ethers, 1 -w-, a,,d ’P" 

nitro-, salts of (C harrier and Feh- 
reri), A., i, 1114- , . . 

Benzeneazo a-naphthyl methyl ether, 

y-nitro- (Meyer and Lenhardt), A., 
p-IJenxeneazophenylallyl ether (Claisen 

and Elslrb), A., i, 1176. 

Benzeneazophenylwooxazolone stanm- 

chloride (Meyer), A., i, 394. 

Benzeneazophloroglucinol , trimethyl 

ether and p-nitro- (M eyer and Len- 
hardt), A., i, 723. 

Benzeneazopyrindole^ (Schultz and 

Frauds), A., i, 516. 

BenzeneazoreBorcinol, hydrate ot 
(Hantzsch), A., i, <75. 
mono- methyl and -ethyl ethers con- 
stitution of (Henktch and Birk- 
ner), A., i, 1325. 

Benzeneazoresorcinyl dimethyl ether, 

w-nitro- (Meyer and Lenhardt), 

A., i, 723. . . 

BenzeneazoBalicylic acid, p-nitro-, lakes 
of, with tcrvaient metals (Mohlau and 
Maktzel), A., i, 408. 

5-Benzeneazo-3 thion-2-benzoyl-l* 

phenyltriazole (Fromm, Heyder, 
Juno, and Sturm), A., i, 206. 

5-Benzeneazo 2-p-toluidino-4 phenyl- 

thiazole and 5 -p-nitro-, and their 
derivatives (v. Walthkr and Roch), 

Benz'ene-p - diarsinic acid (Bart), A., i, 
115. 

BenzenediBnlphonic acid, chloro-(l'AiiE- 

WERKE VORM. MUSTEK, LvCITO, & 
Broking), A., i, 1052. 

BenzenehydrEzocarbonylcoumaranone 

iMerrimak), T., 1851 ; P, 258. 

Benzcnesulphonic acid, biomouitro-, 
solubility of salts of, with the rare 
earths (Katz and James), A., i, 
844. 

m-uitro-, europium salt (James and 
Kobinson), A., i, 703. 

Benzenesalphonic anhydride, p-hrnmo-, 
2 -chloro- 5 -nitro-, amt m-nitro-, and its 
chloride (Meyer and Scblege), A., i, 

Benzeneaulphonylacetonitrile p-chloro-, 

sodium salt, aa-dichloro-, oo-dtehloro- 
n-broroo-, and -p-iodo-, aa-p-frrdiloro-, 
and a-oximino-, potassium salt (1 RO- 
GER and Kroseberg) A., i, 170. 

Benzenesulphonylacetophenone and p- 

chloro-, and their derivatives (Trouer 
and Beck), A., i, 631. _ 

oj-Benzenesulphonyl-^-toluonitnle, and 

p-chloro- (Troger and Beck), A., i, 
631. 


3- and 4-Benzene8ulphoayl-3 ; 4. tD . , 
diamines and -diazoimides 


and Suharfp), P. t 374 . 

1321. ' : A '■ 

BenzenetriBulphonic acid, • 
di-narcotine salt of (lioEuuiv,.,.! 
Soehne), A., i, 385. ‘ * ‘ ' * 

Benzerythrene, 4' , :4'"-t<!.> ir<inUlf _, fii 

nitro-, 4 ,, :4 w -rfichloKrfdmLiirr ' 
4' / -4 / "-(ficyano^raiutro , t-'(ru i,in? 

4":4"'-ddiydroxy-, ami 
4 ": 4 '"-d 2 thiouyano- (Cain, (Juvn. 
hard, and M rcKLETn wait, T. , 2050 
Benzfurazan. See BeaziwozadUz^e' 
Benzhydrol, 3-bromo- (SIuntagse nd 
Moll van Charaxte), A., i, r,(j. J 
2-Benzhydrylbenziminazole ’ 
cki and Przeworski), A., i, 10i, 
9-Benzhydrylfluorenol, 9-a-liydruxv 
(Meerwein, Kremeus, and Si-u rik- 
garb), A., i, 486. 

l-Benzhydrylcycfohexan-l ol, a livtlr- 
oxy- (Meerwein and Khemeks .’a 
i, 486. 

1-Benzhydrylcycfopentan-l-ol, c-hvdr- 
oxy- (Meerwein and Proust), A. j 
485. 

Benzidine derivatives, oxidation of 
aniliiioquiuones to (Brass), A., i 
1232. 

kolo- and mm-quinoiioid salts of 
(Piccard), A., i, 896. 

Benzidine, 3:3'- and 3:5'-Jiuitro-, 
rivativcs of (Cain, Coitthaih*, 
and Mickletiiw.ait), T..2077: 
P. , 289. 

absorption spectra and constinirinii 
of (Cain, Macbeth, and S i tw- 
art), T., 586 ; P., 77. 
Benzidines, substituted, hofo- and *«•-.- 
quinonoid salts from (Piccard), A., i, 
895. 

Benzilbenzoin (Bexkath), A., i, 633, 
Benzildianil, preparation of (Kew-e- 
lien), A., i, 1204. 

Benzildioximes, nickel salts of IAtack . 
T., 1317; P.,195. 

Benzilmethylhydrazone (bouxTER and 

Cardwell), T., 868 ; P., 150. 
Benziminazole, 5:6-rf»ndno-2-ny«irox}-. 
2 - ch loro-5 -nitro-, 5-mtro-2-amin*, 
mtroamino- 2 -hydroxy-, 5-“ ,,ro ;‘ 

hydroxy-, and 5:6-cf« nitro-2-h ydiva.} -» 
and their derivatives (Kym and I.at- 

nek), A., i, 102. f 

Benziminazoles, benzoylatiun 

(Wolff), A., i, H01- 

Benziminazole -2 carboxylic ac 

tainm cult (BistrzycKI a»a \ui 
worski), A., i, 10b 
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Be "“ii^ ^°.°° AB0 "’ SKI ’ and RAWICZ ’ 

A i I 3 i 1 c UorO'S-iiiti'0'2'P r<l Py laIli ‘ 

(v 

S CiitABOWSEi, and Bawicz), 
BeMo- 1 ' rcioiopropT 1 - 0 ' iua -p-tolB- 

B S» (V. BJW*, Gjubowski, aud 
Kii:m.hb.u'm), A., 1 , 613. 
Bi»iode.yl«.nide (MCKBKZ.B and Bak- 
low I*., 1334. . 

Beczo-7-dimetbylamiQO-5*nitro 2-pro- 

pylanilide and ‘* 8 8alts ( v : 

,vv«r. and Bawicz), A., i, 


BenzododecyUnude, /i-chloro- (v.E 
aud Bkutsch), A., i, 2 * 1 - 

Benzoheptylamide, fl-chloro- (v. Braun 
and BeutsCH), A., i, 251. 

Benzohomopiperonylamide (Decker, 

Ki.oi-p, Hoyer> aud Becker), A., i, 

Benzoic acid, systems of, with aniline and 
n.lnidines (Baskov), A., U, 1016. 
nitration of, in presence of mercury 
(WoLFFEN STEIN and Paar), A., i, 
303. r . . .. 

use of, as a standard (Weaver), A., u, 

detection of, in presence of phenols 
and salicylic acid (Rodin), A., ii, 
637. 

detection of, in milk and beer (Wage- 
naaik), A., ii, 1082. 
intimation of, in foods (van Raalte), 
A,, ii, 162. 

estimation of, in milk (LiVERSEEGE), 


■ .Braun 


A., ii, 038. 

Benzoic acid, ammonium salt (Mc- 
Master), A. , i, 444. 
vapour density of (Ray and Jana), 
T., 1565 ; P. 234. 

•hromons salt (Calcagxi), A., i, 
1151. 

Benzoic acid, 3-bromobntyl, ij-bromo- 
and n-iodo-heptyl and y-iodopropyl 
esters (v. Braun), A., i, 720. 

cellulose esters of (Briggs), A., i, 

594. 

glvceiol esters of (Lipp aud Miller), 
A., i, 1038. 

iodohiTizyl ester (Staudinger and 
Anthes), A., i, 617. 


vanillvl ester, dimorphism of (Duf- 
fou ii). A., i, 363. 

penzoic acid, amino-, uranium salt 
! (M AzzrccuELLl aud Greco D’Arcko), 
A., i, 160. 


Benzoic aoid, wi-chloro-, preparation of, 
and properties of its hydroxylamine 
salt (Gluud and Kempp), T., 1530 ; 
P., 244. 

p-chloro-, cellulose ester (Hauser 
and Muschner), A., i, 363. 
o-, m-, aud p-hydroxy- solubility of 
(Sayakro), A., i, 1189. 
rfihydroxy-derivatives, action of nitric 
acid on (v. Hemmelmayr), A., i, 

728. 

2:5-rfthydroxy-. See Gentisic acid, 
o-oitro-, potassium salt, electrolysis of 
(Schall), A., i, 1338. 
nitro-3:6-(ff hydroxy-, and Jrinitro- 
hydroxy- (v. Hemmelmayr), A., i, 

729. 

2 : 6 -<ftnitro-m-hydroxy-, ethyl ester, 
and 2:4:6dnnitro-w-hydroxy-, and 
its metallic Balts (Wolffenstein 
and Paar), A,, i, 364. 
o-nitroso-, photochemical transforma- 
tion of o-nitrobenzaldehyde into 
(Kailan), A., i, 733, 872 ; (Wki- 
gert and Kummerer), A., i, 372 ; 
ii, 370. 

rfithio-, benzyl ester (Fromm and 
Forster), A., i, 176. 

Benzoic acids, substituted, influence of 
the nature and position of substituents 
on the stability of the carboxyl group 
in (v. Hemmelmayr), A., i, 468. 
Benzoio anhydride, catalytic formation 
of benzophenone from, by means of 
calcium carbonate (Sabatif.r), A., 
i, 874. 

rate of hydration of (Wilsdon and 
Sidgwick), T., 1959 ; P., 265. 
Benzoic anhydrides, o-bromo-, and ?tt- 
nitTO-, preparation of (Denham and 
Woodhouse), T., 1868. 

Benzoic compounds, detection of 
(Schm atolla), A., ii, 79. 

Benzoin formation, relationship between 
autoxidation aud (Staudinger and 
Henk), A., i, 1354. 

Benzoin Byn thesis, mechanism of the 
(G. M. and R. Robinson), P., 266. 
o-Benzoinoxime, action of heat on (Kotz 
and Wunstorf), A., i, 1361. 
Benzonitrile, compounds of, with anti- 
mony haloids (Mensch utkin), A., i, 
277. 

Benzo -5 -aitro-2-0-chloro -propyl- and iso- 
propyl-anilide (v. Braun, Grabow- 
ski, and Rawicz), A., i, 1382. 
2-6-Benzo-5-nitro-2-dimethylamino- and 
piperidino-propylanilide (v. Braun, 
Grabowbki, and Rawicz), A., i, 1382. 

Benzo-2:4:6-/nnitro-2 / -thioldiphenyl- 

amide (Kehrmann and Ringer), A., 
i, 1383. 
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Benzo-octylamide 9-cliloro- (v. Bkaun 

and Drutscu), A., i, 251. 
Benzopheaone, catalytic formation of 
from benzoic anhydride by means ot 
calcium carbonate (Sabatier), A., 

new modification of (W aiil), A., i, 488. 
BenzophcRone, dthromo-derivatives, pie 
paration of bromofluorenones Irom 

(Montagne and Moll van Char- 
ante), A., i, 874. 

2 : 6 -<?«bromo- (Mostac.nb and Moll 
van Charante), A., i, 56 
;j: 5 -dihydroxy- (E. and It. O. I,. 
Fischer), A., i, 478. 
Benzophenonecarboxylio acid, cliloio- 

(Heller and Bub), A., i, M2. 

Benzophenone-a-naplittiil, preparation of 

(Reddelien, a., i, 1^04. 

Benzophenoueoxime, action of heat oil 
IVtvn ami WUNSl 


izophenoReoximB, 

(Kotz ami Wuxstorp), A., i, 13bl. 
silver salt (Akobu and Alessandri), 
A.,i, 983. „ , 

BenzopbenoncselenoRe (Doughty and 

Elder), A., i, 963' . , . 

n-Benzoqninone, preparation of denva- 
tives of (Farhwbrke vorm. Mkis- 
ter, Lucius, & Buttons®), a., 1 , 

372 

action of, on proteins (Cooper), A., i, 

,, BeRzoquinone, 2 * 6 ' ( ™y or ,;n 3 ' odo 

(McComeie and Warp), 1., 2003. 

n-Benzoquinoneear boxyiio acid, ethyl 

' and methyl esters (Brunner), A., r, 

o BenzoqaiRonedioxime, chloro- (Green 
and Rowe), T., 900. 

men-BenzoqaiROnepheRyldiniethyldl- 

imonium salts (Piccako), A., l, - 

,,-BenzoquiRonesemicarbazone. ftee 

Benzeneazoformamide, 4-hydroxy-. 

>, BeRZOquinonesulphoaic acid, action ot 
7 hydrochloric acid on (Seyewetz), A., 
i, 492. ,, 

n-Benzoquinonesulphonic acid, cliloro-, 

sodium salt (Seyewetz and Paris), 
A., i, 723. , , 

Beazothiazolemethenesalphide, sulpR- 
onic acid from, and its gelatinous 
mercury salt (Dohle and Rassow), 
A„ i, 396. 

12 4-Benzotriazine and its 1 .oxide, 3- 

■ amino., and its salts ami 3-hydroxy- 
(Arndt), A., i, 1394. 

1 - 2 - 4 -Benzoxadiazine, 7-mtro-, and its 
1 hydrochloride (Semper and Lichten- 
stabt), A., i, 1243. 

l-2-4-B«nioxadiaziae-3-carboxylic acid, 

■ 7-nitro-, and its ethyl ester and deriv- 
atives (Semper and Lichtekbtadt), 
A., i, 1242. 


Benztsooxadiazole, , 

oxide (Forster and 15 r 

mi. ■ l > 

chloro-, and its oxide 'Gm v . 
Rowe), T., 899. A 

Benzoylacetic acid, tsolmtji at)f ] , . 

esters and their copper .salts \v" , 
and Doll), A., i, 533, All: ' 
ethyl ester, sodium deiivu-ive 
of ay-dibro mo butane on Kviriin 
and Perkin), P., 72. ‘ ‘ EL 

mentbyl ester and its s-mira r ln 2(J . 
{Rute and Lenzinceu), a., i 
Benzoylacetic acid, jj-Kroiuu-, and it. 
ethyl ester (Hale and Timur. \ 7 
370, 972. 

Benzoylacetoacetic acid, /9-lnmuo-, tiki 
ester, sodium derivative Hm'e S 
Thor?), A., i, 370. 
e -B enzoylamy lbenz eneaulphonamide 

See Benzenosul phony 1 -6-a i ni ,i4t.Xv 
phenone. 

2-Benzoylanthraquinone-3-carboxylic 

acid and its salts (Pin mi-pi), a 1 
627. 

Benzoylbenziminazole hyrlriK'lil-,ride 
(Grrnoross), A., i, 900. " 
2-Benzoylbenzuninazole and its l,y ij. 
azones (BiSTRZYOKiand PuzDVvhK;. 
A., i, 104. 

Benzoylbenzoic acid, e-broruo-O-aruiu-.*. 
acetyl derivative (Aktikx-Oeseu- 
SCHAFT FUK ASIUX-FaBRIKAIJ-V. 

A., i, 366. 

Benzoyl-o-benzoic acid, 2-iniiiiiu-, ui 
2:5-rft'amino-, aud its 5-accty! dc 
rivative (Aktien-Gesells-haf: 
FUK Anilin-Fabiiikatui.n), A.,;. 

621. 

2 : 5 -(ftamino-, aud its lactam (Akt:zs 
GESKLLSCIIAFT FUK AXI LIN'-Fa.:- 

hikation), A., i, 1200. 
^-Benzoylbenzoic acid, fetlivl «V; 

(Egehek and Meyeii), A., i, 2#0. 
iL-Benzoylbenzoic acid, itieiy: 

and ethyl esters, and 2 
(Eoerer and MeyeiO, A,, i. ^1- 

3 Benzoyl-l:2:4-benzoxadiazinc, ; 

(Semper and Lichtenst.vih . A.. . 
m3. , • 

3-Benzoyl-2-p-bromobenzoyl-A 

pentadiene, 5-nitro- ^ H. a l 
Thorp), A., i, 370. 

BeRzoyl-i’-bromophenacylacetic 

7 ?-broino-, ethyl ester ( 
Thorp), A., i, 370. 

a-Benzoylbutyric acid, ment1 .- 

{RUPE and IzENZINOEU), * •) ! 

H.auiiuo- 




Benzoylearbohydraziic,!'- 111 
I and Okada), A., l, 898. . ,-j 

Benzoylchloroftimde, P ,e P“ f34 

(Da™ and Ghosh), A., t,'®* 
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1 4 c i]orobenzoic acid and 2 -p- Benzoylhydrazinecarboxylic acid, ethyl 
2-offi -rfjchloro- and their ester (Diels and Okada), A., i, 808. 
V^vit'ives (Eoekek and Meyer), A., 2-Benzoylhydrazinohydrmdene, dl-\- 
j'.V-i. hydroxy- (Peacock), T m 672. 

9 iecioyl '3 6 ^ -ffichlorobenzoic aoid, 2-p- o-Benzoylhydroxybenzylbenzamide 
* - , , a n,Uts esters (Jaboschv), A., (Lockemann and Lucius), A., i, 

i'^n? 482, 

_ n .l^phiorocartamidfl, eonstitntion of IBenzoylindole, hromo-, and cbloro- 
,, ouiul from a'kali and (Sche- { Whissgerder ami Ki.kmm), A., i, 

,K»vt A , i, 97. 387. 

B enzoylcinnamic acid, menthyl ester 3-hydroxy- (Heller and Fritsch), 
a nd LeszikgEE], A., i, 267. A., i, 365. 

Benzoy lcyanoaceto- p- anisidide and -o- Benzoylraandelic acid, ethyl cater (G. M. 
m i ." tolnidides( Daixs and Griffin), and R. Robinson), P., 268. 

i! 1087 , i088. Benzoylmethylaiwno;sobutyric acid 

Benzovlcyanohydrins, preparation of (Gabriel, Colman, and Boucher), 

\l,,y and Habaut), A., i, /28. A., i, 627. 

Beuzoyldehydracetic acid, action of Benzoylmethylaminoisobutyryhnalonic 
liuhoxvlamine on (Schottle), A., acid, methyl ester (Gabriel, Colman, 
;/ 11-17. ' ami Bottcher), A., i, 627. 

l.K'tani, action of hydrochloric acid 1 -Benzoyl 2-methylbenziminazole 

potassium hydroxide on (Wolff, Grun, and Kolasius), A., i, 

Si-iniTTLR and Petuenko-Kritt- 1102. 

i'knko), A., i, 48. 2-Benzoyl-5 methylbenziminazole (Bis- 

Benzoyl-y-dimethylamino-a thymoxy- tuzycki and Przeworski), A., i, 

propanol, o- and jy-nitro-, hydro- 104. 

eiilfii'idi'S (Bkenaxs), A., i, 722. 2- B enz oylme thyleneh ydrazinohy dr - 

Benzoyldimethylcarbinol and its con- indene, dlA -hydroxy- (Peacock), T.. 
Jnsatinn pvodnct (Favorski and 674. 

Maxduyk), A., i, 16. l-Benzoyl-4(5)-methylglyoxaline and its 

l Benzoyl 4:5 dimethylglyoxaline 5(4) -carboxylic acid, ethyl eater 

i iv, uncross), a., i, 899. (Geuxgross), A., i, 899. 

> Benzoylenecyanodimethylpyrrolone 3 Benzoyl-4 methylhydantoin, 2-th io- 
HAiiUiF.L, Colman, and Bottchkr), (Johnson and Scott), A., i, 1105. 

A., i, f.2C. Benzoyl o-nitromandelonitrile (G. M, 

lenzoylenediethylpyrrolone and its and R. Robinson), P., 268. 


carboxylic acid, esters of (Pfakiiler), 

lenzoylenedimethylpyrrolonecarboxylic 

acid, methyl ester and amide of 
habkif.i., Colman, and Bottcher), 
A., i, 625. 

lenzoylenemethylethylpyrrolone and its 
carboxylic acid (Pfaf.hler), A., i. 

75 1 . 

•Benzoyl-2-ethylbenziminazole 
(Wdlff, GntJX, ami Kolasids), A., i, 

1102 . 

Benzoylglyoxaline (Gernguoss), A., i, 

enzoylglyoxylic acid, esters of (Wahl 
l»ouA, A., i, 473, 766. 
Benzoylhippurylmethylenediamine 
i ( r ri: nrs), A., i, 897. 
ien zoy Ihy drazicarbonyl, constitution of 
^ i 1 'f.i.it), A., i, S98. 

enzoylhydrazicarbonyl, ;j-atniho-, and 
und p-nitro- (Diels and 
G«ai>\ , A., i, 898. 

enzoylhydrazicarbonylcarboxylic acid, 

PStcr ( Dtim and Uk ad A), A., i, 


product of, with aimnonia and hydrogeu 
sulphide (Albert), A., i, 722. 

Benzoyloxyacetamide (Aloy and 
Raraut), A., i, 620. 

Benzoyloxyacetic acid, m- and p- 
hydroxy-, and their ethyl esters 
(Meyer and Duczmal), A., i, 1344. 

Benzoyloxyacetonitrile (Aloy and 
Rabaut), A. , i, 620. 

l-BenzoyIoxy-4-acetoxybenzene, 2 :6-r/t- 
nitro- (Richtkr), A., i, 1324. 

//-Benzoyloxybenzaldehyde (Rosen - 
mund), A., i, 463. 

a-Benzoyloxybutyramide (Aloy and 
Rabaut), A., i, 620. 

Benzoyloxyfurylacetonitrile (Aloy and 
Rabaut), A,, i, 620. 

4-BenzoyIoxy-3-methoxybenzaldehyde 
(RosENMUND), A., i, 464. 

4-Benzoyloxy 3-methoxystyrene, 
nitro- (Rosen mtnd), A., i, 464. 

a-B enz oyloxy - 7 ? -nitre pbenylacetic acid 
(Heller and P kitsch), A., i, 365. 

a -j? Benzoy loxyphenylethyl alcohol, £- 
riitvo-, and ita sodium salt (Rusrn- 
mund), A., i, 464. 
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2- and 4 -Benzoyloxy- 9 -phenyIquinox- a-Benzoyl-p-toluidinoacrylic a c i^ 
anthenoli, chloride hydrochlorides ester (DAIN 8 and Griffki’ e %l 

(OOMBEROand West), A., i, 74, 75, 76. 1088. ’ . i. 

2- and 4 -Benzoyloxy 9-phenylxanthen- a-Benzoylvaleric acid, meuthvi 

ols and their salts (Gomberq and (Rupk and Lenzingf.h) { \ 

West), A., i» 74, 75, 76. i-Benzoylvalerio acid 

/vBenzoyloxyatyrene, £-nitro- (Rosen- Wollemann), A., i, 171 K ai, i 
mund), A., i, 464. Benzisowlenodiazole, 01 u 

3- Benzoyloxythiodiphenylamine (Pum- (Heinemann), A, , i, 1244 . ' ' ro *- v ‘ 

merer ana Gassner), A., i, 992. Benzwoselenodiazole-3- ail( } ^ .. 

a-Benzoyloxywmleramide (Aloy and oxylic acids (Hetnemayn \ Car ^ 

Rabaut), A., i, 620. 1244. ' * t 

a-Benzoyloxywovaleronitrile {Aloy and Benzthiophanthrone-9 {Scikjli s 
Rabaut), A., i, 620. and v. Seybel), A., i, fig/ " lKi - 

a- Benzoyl- Ay-pentenoic acid, menthyl l:2-Benzthiopyrone {Ui!oci.u,„i •• 
ester (Rupe and Lenzinger), A., i, (Chmblewski and FniPi.r i'S!'' 1 "' 

267. A.,i, 860. “UUM*!;. 

6 -Benzoylphenazine, 3:5-dinitro- (Kkhr- Benzyl alcohol, 0 - and famine- tt-ni 
mann and Ringer), A., i, 1384. derivatives of (v. JJ|- «*x, KErhl? 

Benzoylphenylacetic acid, menthyl and Aust), A., 1 , 1327 : v 

ester (Rupe and Lenzinger), A., i, and Kruber), A., i, 1330. V ' ° 

267. Benzyl chloride, p-nitro-, solubility , f 

2-Benzoylphenylaminobenzothiazole in various solvents (v. Halrav 

(Fromm and Bittericii), A., i, 204. A., ii, 937. 

a Benzoy l*y- phenylbutyric acid, menthyl mercaptan, preparation of {Smythe, 

ester {Rupe and Lenzinger), A., i, A.,i, 174. 

267. selenocyanate, o-nitro- (Fromm ami 

o-Benzoyl -d-phenylethylene oxide(WiD- Martin), A., i, 1323. 

man and Almstrom), A., i, 1220. disulphide, action of alkalis .. n 

5-Benzoylphenylhydrazino-l-phenyl- (Fromm ami Foust eF, a. i 

triazole, 3-thiol- (Fromm, Heyder, 175. 

Jung, and Sturm), A., i, 206. tetrahaloid derivatives Fromji. 

o-Benzoyl-5-phenyl-Av-pentenoic acid, Schafer, Forstf.i:, and T , 

menthyl ester, and its optical isomerides Scherschrwitzki), A., i, 3r-i<. 

(Rupe and Lenzinger), A., i, 267. Benzylacetoacetic acid, mentlivl .*m 
«-B enzoyl-3-phenylpropionic acid, men- (Rupe and Lenzinger), A., i. 267, 
thyl ester (Rupe and Lenzincer), Benzylamine, preparation of (Kihmk 
A., i, 267. and Judd), A., i, 967. 

Benzoylphenylquinoxaline (Gabtaldi 3-Benzylamino-o-xyIene, 4 :6-</7niti««- 

and Ciiercbi), A., i, 767. (Crossley and Pratt), T., OSS. 

a-Benzoyl-5-phenylvaleric acid, menthyl 4-Benzylamino-f> xylene, 3:;Winitio* 

ester (Rupe and Lenzinger), A., i, (Crossley and Pratt), T., 986. 
267. Benzylanilinomalonic acid, /Miitro-. 

a-Benzoylpropionic acid, menthyl ester and its ethyl ester (Johnson aid 
(Rupe and Lenzinger), A., i, 267. | Shepard), A., i ; 1103. 

a-Benzoylpropionic acid, a-uitroso- p ethyl | Benzylanilinomethylthiolthiodiazole 
ester (Schmidt and Aeckerlb), A., i, i and its hydrochloride (Bran am: 
823. | Schmidt), A., i, 90S. 

j 8 -Benzoylpropionic acid, transformation j 2-Benzylanthracene-3-carboxylic acid 
of a-hydroxyphenylcrotonic acid into j (Philippi), A., i, 628. 
(Bougault), A., i, 1059. o-Benzylbenzoic acid, bromo- ( uATER 

3-Benzoylpyranthrone (Scholl, Seer, and Endues), A., i, 861. 
and v. Seybel), A., i, 58. jj-Benzylbenzoic acid, chroma- ( > Ul1 - 

3-Benzoylpyrene and its picrate (Scholl, and Endres), A., i, 861, 

Seer, and v. Seybel), A., i, 58. 7 BenzyIi«>bntane-ay 7 '-tricarboxylic ■ 

Benzoylpyrindole (Sciioltz and acid, a-cyano-, ethyl ester >' • 
Fraude), A., i, 516. and Wood), T., l ; r >S2. 

o-Benzoylselenolbenzoic acid (Lesser Benzylcarbinol, 4 -nitro. : 

and Weiss), A., i, 1184. j - tives (v. Braun and hartm h , a-. ■ 

Benzoyltetramethyldiaminodiphenyl- 1319. , ■ t „ (V 

methane (Staudinger and ITkne), Benzylcarbinyl aei-tate, - ■- 
A., i, 1354. Braun and Baktscii), A, 
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...nidniato acid, anhydride and 

“•®'Svl ester (RBP« and HauSSLEK), 

Beniyicreat'mine and its salts (Hensig). 

a i, 1106. 

S .Ben Z yl-8fl-^ eth y l - 5 -® thylh s eXa r 7 '- 
one H.-tuEa and Bauer), A., 1 , 

Benryiethylaniline, salts of, and its 
Lunds with cadmium and , ner- 

c . t „i chlorides (Komatsu), A., i, 

9 Beazvlfluorene-9-carboxylic acid and 

iN ethyl ester (WrsLICESUS and 
ItM KKB), A., i, H88. 

fl-Beczylgalactoside (Boukquelot, He- 

uisskv, and Bkidel), A,, i, 250. 

Benzylg-lucoBide, a-amino-, hydrochloride 
,™4 iriatfetyl derivative, hydrobromide 
(Ik vine »ud Hynd), T., 51. 

u-Benzylglntaconic acid, ethyl ester 

(TiMiit’E and Wood), T., 1582. 
4-Benzylhydantoin, silver salt and 2- 
and its 3-acetyl derivative and 
iMhio-i-p-hydroxy- (Komatsu), A.,i, 
902. ‘ 

4 Benzylhydantoin, 2-tnumbrorno- 
(JuHNsox and Scott), A., i, 1105. 
2tliio-4-jt»-hydroxy- {Johnson and 
NVoi.et), A.,i, 399. 
2-Benzylhydrindone ami its derivatives 
ami •J bromo- and 2-chloro- (Leuchs, 
Vi'tke, and Giesei.er), A., i, 857. 

.V Benzyl-/!'hydroxy-0-phenylethyl- 
amine and its hydrochloride and o- 
livdr.ixv- (Hoffmann, La Roche k 
0> ). A., i, 1053. 

Benzylideneacetone. See Styryl methyl 

ketone. 

Benzylideneacetophenone. See Phenyl 

styryl ketone. 

Benzyiideneacetylpyruvic acid, supposed 
I'rmiiK'tiou of (IIUMM), A., i, 50. 
Benzylideneaminoazobenzene, ^-hydr- 
oxy-. 2:4-'/«hy<lroxy-, and p-nitro- 
(Poi'Eand W ii. L ett), T., 1258. 
Benzylideneaminophenyl j?-tolyl sul- 
phide, and p-4-bromo-2-hydroxy~ 
Heidi'-chka and Lanckam merer), 
A., i. 1108. 

Benzylideneaniline, compound of sty- 
I'litiii* acid and (Agostinelli), A., i, 
459. 

Benzylideneanthranilic acid, o-nitro- 
•Kkrley am! Clinton), A., i, 395. 
Benzylideneanthranilic acids, actum of 
act-lie anhydride on (Rkelky and 
Ci.istox), A., i, 395. 

Benzylideneazine, compound of styphuu*. 

uciii and (Aoostiseli.i), A., i, 459. 

Ben zy lideneazine, 2:6:2': Q'-letran i tvo - 

U Eli ’ii and Gaioailian), A., i, 996. 


4-Benzylidenebi8-5-amino-l-phenyl-3- 
methylpyrazole and its salts and o- 
nitro- (Michaelis and Schafer), A., 
i, 526. 

Benzy lidene - e t hy 1 ammonium plati ui- 

bromide (Gutbier and Rausch), A., 
i, 1158. 

Benzylidenehomopiperonyl&mine and its 
ethio tide and methiodide (Decker 
and Becker), A., i, 290. 

2 -B enzy lidenehy draz i nohy drindene , dl~ 
1-hydroxy- (Peacock), T., 674. 

2-Benzylidene-l-hydrindone, o-amino* 
(Ruhemann and Levy), T., 563. 

Benzylidenemalonic diphenylacetie 
anhydride (Staudinger, Antues, and 
Schneider), A., i, 1340. 

Benzylidenemethylammonium platini- 
bromide (Gutbier and Rausch), A., 
i, 1158. 

Benzylidenemethylglncosamine hydro- 
chloride (Irvine and Hynd), P., 306. 

Benzylidenepicolide, nitro-devivatives of 
(Scholtz and Frauds), A., i, 515. 

Benzylidene-2-selenonaphthen-3 one, o- 
hydroxy-, /i-nitro-, and 2:4-cfinitro- 
( Lesser and Weiss), A., i, 1186. 

a-BenzyLiminopropiobenzylamide,0fl-dt- 
chloro- (Kotz and Otto), A., i, 1310. 

l-Benzylfsoindazole, 7-nitro- (Reich and 
Gaioailian), A., i, 996. 

2 Benzylindene, 1-chloro- (Leuchss, 
WutkE, and GlF.SEi.ER), A., i, 857. 

Benzylindoryl, 2-p-nitro- (Johnson and 
Shepard), A., i, 1103. 

AT-Benzyldiiodo~/>-hydroxy-3 phenyl- 
ethylamine (Hoffmann, La Roche & 
Co.), A., i, 1053. 

p-Benzylmethylaminobenzyl alcohol (v. 
Braun and K ruber), A., i, 1331. 

Benzylmethylamnumium platinibromide 
(Gutbier and Rausch), A., i, 1158. 

Benzylmethylaniline, salts of, and its 
compounds with cadmium and mer- 
curic chlorides (Komatsu), A., i, 39. 

Benzylmethylguanidiue and its salts 
(Hknnio), A., i, 1107. 

4-Benzyl-l-methyl«/cfohexan-3-one 
(Kotz and Blkndermann), A., i,1069. 

l-Benzyl-5-methyl-pyrimid 2:8-dione 
{bbenzylthymine) and its 4- carboxylic 
acid (Johnson and Zee), A., i, 522. 

Benzyl-2-naphthol-3-carboxylic acid, 
1-a-bromo- and -ct-chloro-m- and 
jMiitro-, and a-hydroxy-^-uitro-, 
methyl esters, and their derivatives 
(Seib), A., i, 1349. 

a-chloro-, methyl ester, derivatives of 
(Roslav), A., i, 1345. 

fl-^-Benzyloxyanilinoacrylio acid, « 
evano-, ethyl ester (Dains, Mallei s, 
and Meyers), A., i, 1096. 
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Benzyl oxyanilinomethyleneaceto- Berberrubinepropionic acid and it 
acetic acid, etbyl ester (Da ins, Mal- rivatives (Frerichs and 
reis, and Meyers), A., i, 1096. A., i, 1091 J * PEl ). 

p-Benzyloxyanilinomethylenemalonic Berberrnbinic acid and its salts y 
acid, ethyl ester, p-benzyloxy anilide richs and StobpelI, A., i iA : > ' 

(Dains, Mali.eis, and Meyers), A., Berberrubinol and its sn’], ( w e "; v 
i, 1096. bichs and Stoepri.), a. . i. 109:j ' K 

a-u-Benzyloxyphenylethyl methyl ether, Berbermhinone, salts of { F k e r i r 
B-nltro- (Rosenmund), A., i, 463. Stoepel), A., i, 1094. 1 ' a,i '* 

^•Benzyloxystyrene, 0-nitro- (Rosen- Bergapten, constitution of, and 
mund), A., i, 463. and its derivatives (Th^im< "A 

Benzylparabanic acid (Biltz and T opp), Baetcke), A., i, 192. 

A., i, 601. Beri-beri (Funk), A., i, 936. 

Benzyl-3-phenylethylmalonic acid and Bertbelot, Marcdlin, life, ami work 
its ethyl ester (Rupe and Wolf- (Jungflkisch), A., ii, 205. ' 

sleben), A., i, 268. Betaflte from Madagascar 'bAcun't 

4- Benzyl<iuinoline and its salts (Rabe A., ii, 232. 

and Pasternack), A., i, 514. Betaine in plants (Stan 6k), a., i i>r, 

Benzyltetrahydroberberine and its preparation of, from molasses (Uiuuv 

isomeride and their salts (Freund A., i, 449. 

and Fleischer), A., i, 502. influence of, on the velocity of l iV d- 

3 Benzyltbiol-5-acetylpbenylbydrazino- olysis of sucrose (Cross " ami iy 

1-phenyltriazole (Fromm, Heyder, gart), A., ii, 735. 

Jung, and Sturm), A., i, 206. biochemical conversion of, into „; Vl 

8- Benzylthiolbenzoic acid, ^-nitro-, and collie acid (Ehrlich ami Lance, 

its methyl and j?-nitrobenzyl esters, A., i, 1282. 

and 0 - and m-nitro-, methyl esters hydrochloride, extraction of. fm : ,. 
(Apitzsch), A., i, 1341. molasses (St 0 ltz f, nise 1 , y j. 

3 Benzylthiol-5-henzoylpbenylhydr- 345. 

azino-1 phenyltriazole (Fromm, compounds of, with potassium aid 

Hf.yder, Jung, and Stukm), A., i, baiinm haloids (Pfkiffki: and 1 

206. Modelski), A., i, 710. 

9- Benzylthiol-4-methyl-5-ethyl-l:6 di Betonicine and its salts (Kt’.vi; a: i 

hydro-6-pyrimidone (Johnson and Trier), A., i, 708, 

Bailey), A., i, 1104. synthesis of (Iyung), A., i, 709. 

3 Benaylthiol-5-phenylhydrazino 1- Bigrwnia tccoma (I pi- taha-m wcm. 

pbenyltriazole (Fromm, Heyder, constituents of (Oksteklf.), A., i. M:-. 

Juno, and Sturm), A., i, 206. Bile, human, composition of (v. ('nit- 

5- Benzylthiol-l-pbenyltriazole, _ 3 -am- larz, Fuchs, and v. Frit ml. A., 

ino-, ami its benzoyl derivative i, 557 ; (Rosenbloom), A., i, 679. 

detection of the pigments of, in u:it, . 
(Rkichakdt), A., ii, 806. 

Bile pigment, formation of, in My 
(BkugsCH and Rktzuff), A., 1,333: 
(Whipple), A , i, 317. 

Bile pigments (Fischer and R<)>e). A., 
i, 71 ; (Fischkii and BAiu'Hoi.nMArs). 
A. , i, 209, 1238. 

Bilirubic acid (Fischer and Rose). A.. 

i, 71. 

and related substances, nomein’lnRirv 
of (Fischer), A., i, / 48. 
action of sodium methoxide f* 
(Fischer and Rose!, A,, i. 3>2: 
(Piloty), A., i, 500. 

Bilirubin (Kustei; and Deiiti e : , A., t. 
210 ; (Fischer), A., i, 302. 
degradation of (Fischer and h"-E ■ 
* A., i, 71. 

action of sodium nietlioxwe^ 
(Fischer and Rose), A., 1 . 
(Piloty), A., i, 500. 


(Fromm, Heydf.r, Jung, and Stukm), 
A., i, 206. 

BeniylthioBalicylic acid. See 2-Benz- 
ythiolbenzoic acid. 

1-Benzylthymine. See l-Benzyl-5- 
methylpyrimid-2:6-dione. 

Berberine (Frerichs and Stoepel), 
A., i, 1094. 

preparation of liydrasliuinc from 
(Merck), A., i, 1095. 
conversion of, into hydrastinine 
(Freund), A., i, 502. 

Berberine, bromo- and chloro-, iodides 
(Frerichs and Stoepel), A., i, 1095. 

Berberineacetone, bromo-, and ehloro- 
(Frekichs and Stoepel), A * i, 1095. 

Berberrubine, bromo-, and chloro-, and 
their derivatives (Frerichs and Stoe- 
pel), A., i, 1095. 

Bsrberrubineacetic acid and its deriva- 
tives (Frerichs and Stoepel), A., i, 
1091. 
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Binary systems, equilibrium in (Scref- 
Fir.’, A., ii, 32; (Schreine- 
makeks}, A., ii, 196. 
of organic compounds, equilibria 
in ff'rscHiN and Grebrnscht- 
m'HIKOv), A., ii, 852. 

Biological fluids, concentration of bydro- 
■vn ioi.sinlHASSELBALCH), A., ii, 721. 
Biotite. baueritisation of (Dreibrodt), 
A, ii. 863. 

Birds, jioiyuenritis in, preparation of a 
^il^tance which cures (Cooper), 
A., i, 928. 

alleviation of polyneuritis in (Funk). 
A., f, 317. 

influence of foods on polyneuritis in 
(V.opei:), A., i, 22-J. 

Bisacetylpiperazineamide (Ghiolieno), 

A., i, 521. 

Bisacridinium- orange, salts of (Ehr- 
lich and Bexda), A., i, 906. 
.VrA'-BiaanthraquinoiiyM-benzidine 
and its o carboxylic acid (Brass) 

A., i, 1232. 

Bisazopheuols, preparation of (Ponzio) 

A., i, 1002. 

Bisazoxybenzene, derivatives of (Ax- 

oki.i), A., i, 1003. 

55' Bisbenzeueazo-2:2 / 'diphenol,livdro- 
ililoride and faS'-rf/bromo- (Robekt- 
>o\ and Brady), T., 1482; P., 248. 
Bisbenzeneazoxybenzene and ils deriva- 
uves i AXi'iRi.i), A., i, 658 
Bisbenz/vcox&diazole (Green and 
li'WK), T., 2028; p., 276. 
Bisbenz/woxadiazole oxide and 6-nitro- 
4:'w/,nitro- (Green and Rowe), t' 
-OJ*) ; P., 276. 

Bi«- 8 bsMojl-S-methylpropyllbeBMMs 

a»0 thru ihoximes(Dl'MK8.<lii) ) A., 1 . 


Bisbromodiplienyleiieacetylhydrazide 

«'i!" r "[e (Stolli!, MOxzrl ami 
A., i, 997 , 

! 6 EisbroraadiptLCnyleneiaethyUetraa- 

T tfEt*’ and Wolf), 

i'lieiiol (Biaenreox and Brady), 
'i»tWorodiph e;1 yl raMcetylh drMid<| 

, • f MiixzBL, ami 

W , | | .F), A., i, 997. 

».,d 

"“ll 1 !, A., i, 997, 


fee (Srou.y H?*- 
-A-. i| 99S. ’ a,ld Wolf), 

wj ' and Wolf), a., i, 


2 1sT™I? hl TS <,th3,1 ‘ 1:3 ' 4Ma4iS!i< > 1 « 

(oloLUt and Hei.wkkth), A. i 1051 

Biscyanoacetylpiperazine (Ghigliexo)' 

A., i, 521. ' 

Bia^hydrocarbostyrylspiran. See Bis- 
rtriiydvoxyquinolitie.3:3-spiran. 
Btsdiketophenylperinaphthindene 

(Cesakis), A., i, 61. 

Bisdimetbylindolidenemethane and its 

hydrochloride (Schultz), A,, i, 520. 

Bisdimethyl-2-methylindolidenemeth- 

ane and its salts (Scholtz), A., i, 520. 

Bis‘( 2 : 4 -dimetbylpyrryl. 3 : 30 methane 

and its pierate (Fischer and Bar- 
I ’PjioLOMAUs), A., i, 209. 

; /’-Bisdiphenyl (Sohmidlin), A., i, 32 . 
See also Benzerythrene. 

j B iadiphenyleneacetylhydrazide and a- 

I ™ ros J *a'-liydroxy- ami their chlorides 
i (Stolls, MOnzel, and Wolf), A i 
; 996, 997. 

| aABisdiphenylenebutane. See 9 ; 9 '- 
; Etnylenedifluorene. 
i Bisdipbeuylene ethane, rf/nitro- 

1 (Suhi.enk, Racky, and Br rnjiardt), 
i A., i, 36. 

35Bi8diphenylenemethylenedihydro- 
j l:3:4-oxadiazole (Stolj.R, MOxzel 
I and Wolf), A., i, 998. 
i 3 ; 6 ’ Sisdipbeny lenemethy lenedibydro - 
tetrazine (SroLi.rt, Munzgl, and 
/Volf), A., i, 999. 

Bisdipbenylenesuccinic acid. See 9 : 9 '- 

Umu^ nryl-ihO'-dicarboxylic acid. 

2 .o-Bisethoxydipbenylenemethyl-l: 3 : 4 - 
oxadi azole (StollS, Muxzbl, and 
Wolf), A., i, 998. 

(Bisethylthiolacetato)platinoic acid, 

chloio- (IUmp.kug), A., i, 953, 
Bisfluorenyl- 1:3:4- oxadiazole (StollA 
AIunzel, and Wolf), A., i, 997 .' ' 

Biscf/cfohexan-2-onyl ketone (Korz and 
Meyer), A., i, 1067. 
BishydrindoneBpirandioxime (Leuchs 
and Wutke), A., i, 974. 

5 : 5 '-Bi 8 -^>bydroxybenzeneazo- 2 : 2 '-di- 

(Hobert-son and Brady), T., 

Bis<^hyi 3 roxyqninoline- 3 : 3 -spiran 
(Radueescu), A., i, 38, 
Bisimmo-p-benzoquinone ( Pawlew.sk 1 ) 

A., i, 398. 

BisindyWimethylmetbane (Schoi.tz), A., 

Bisc/wmetbyl-brncinolone and -i.^bruc- 
molone, mtro- (Leuchs an. I Peiiice) 

A., i, 195. h 

Bis^methyldihydro/.cbrucinolone, 
intro- ( Leuchs and Peirce) A i 195 
Bimethylethyl- 2 -mettyIindolideM- 

metoane and its hydrochloride 
(oCHOLJ'Z), A., 1 , 520. 
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Bi«-8-methykt/e7ohexan-2-onyl ketone 1 

(Kotz and Meyer), A., i, 1067. 

Bii - 2 me thy i indy 1 dime thy 1m e thane 

(Scholtz), A., i, 520. 

BiA-2-methylpyrroline-3- carboxylic acid, 

ethyl ester (Bknary and Silber- 
mann), A., i, 652. 

Bismuth, allotropic modification of 
(Cohen and Mors veld), A., ii, 780. j 

Bismuth alloys with selenium (Parra- \ 
vano), A., ii, 415. 

with thallium (Kurnakov, Shemt- 
sonusHKi, and Tararin), A., ii, : 
410. 

Bismuth carbonate and subnitrate, i 
detection of lead in (CuArin), A., 
ii, 1076. 

th&llons chloride (Scarpa), A., ii, 
217. 

iodides (Marino and Becarelli), A., 
ii, 227 ; (van Klooster), A., ii, 
330. 

nitrate, hydrolysis of (Quartaroli), \ 
A., ii, 416. 

sw&nitrate, action of, on fermentation j 
(Gimel), A., i, 1282. 
analysis of (Francois), A., ii, j 
157. , ! 

oxide, specific heat of (Hauser and 
Sieger), A., ii, 290. 
silicates, synthesis of (Otin), A., ii, 
606. 

Bismuth organic compounds (Challeng- 
er), P., 76. 

with thiocarbamide8 (Krulla), A., i, ■ 
1174. 

Bismuth, detection of traces of, m 
calcium compounds (Donau), A., ii, 
743. 

electrolytic analysis of (Schoch and 
Brown), A., ii, 794. 
estimation of, volumetiically (Reich* 
ard), A., ii, 250. 

separation of mercury from (CastaS- 
akes), A., ii, 795. 

Bismuthinitrites (Ball and Abram), r I 
2110 ; P., 150. 

Bis- a- naphthaquinonyl- 2 - benzidine 

(Brass’), A., i, 1232. 

Bis-onitrobenzeneazophenolphthalein 

and its derivatives (Oddo), A., i, 
lilt 

Bisoxythionaphthen (** tkioindigo ), 
action of hydrogen peroxide on (Ban- 
fry), A., i, 193. 

Bisoxythionaphthen, 7 u'-diamino-, 

preparation of, and 5:5'-di-chloro- 
7:7 -diamino- (Farbwerke vorm. 
Meister, Lucius, & BrCning), A., 
i. £3. 

bjj -Bisphenylezo-aj/di’nitroheptane (v. 

Braun and Sobecki), A., i, 243. 


aud 


atd 


acid, ethyl ester, and ,, ™ 
(Mever), A., i, 1388. cm * tK « 

“ Bisphenylthiophemudieo 1 ju . . 

Piphenyl-A'^'-bisthiophpn.sl,, ’ 

Bisphthalylglycyl-acetyl- a ,„i 

acetone (Scheibee Ku«r J ‘ 
Scheaeei), A., i, 491, 49 -J 1 

Bis-2-piperidone-3:3'-spiran " , F , 
and Bergmaen), A., i, ■ ; ■/ 
Bispyronine and it? salts’ (liui-nr 
Benda), A., i, 905. 

Bietetrazole and its barium ami gi, 
salts (Olivkki-Maniiai.X and P, “ „ 
ACftUA), A., i, 1398. ‘ 1 ' 

Biatetrome acid and its , lwirati 
(Wolff and Junker), A., i. lOjx ’ 
Biathiohydantoin audits salts (F rkpIm^ 
and Holler), A., i, 909 . ‘ 1 

5:5'-Bis-p-toiueneazo-2:2'diphenol 

(Robertson and Brady), T,, US’* 

Bis-?)-tolneneazophenolphthaleia and it, 

derivatives (Oddo), A., i, lno. 
Bistrvpaflavin and its salts (Eiirlk.h 
and Benda), A., i, 900. 

Biuret, decomposition of, bv k-tt 
( Werner), T., 2275 ; 1 \, 2S7, 
action of hydrazine hydrate on (Smut 
aud R rauch), A., i, 1050. 
formylacetyl derivative (Bnj z ni ,\ 
Giesler), A., i, 1393. 

Bleaching, dynamics of (Hiogiss T 
1816; P., 258. 

Bleaching action of hypochlorites 
gins), P., 302. 

Bleaching powder, velocity of cvoluti n 
of oxygen from, in presence 
cobalt nitrate (Bell), A., ii. 6SH. 
assay of (Duceluez), A., ii, 615. 
Bloedite, immense crystals of (Suhal- 
ler), A., ii, 331. 

Blood, reproduction of the constitutin' 
of, in an immunised horse, after lar^ 
bleeding (O’Brien), A., i. 1124. 
formation of bile pigment in (Hrugs* h 
and Retzlaff), A., i, 223; (Whip- 
ple), A., i, 317. 

carbon dioxide and oxygen content 
of the (Murlis, Edemass, »1 
Kramer), A., i, 1403. 
fluorine in (Gautier ami Claw 
mann), A., i, 1017. . 

combination of hydrogen arsenide i« 
the (Meissner), A., i, 1403. 
formation of lactic acid in ( 
bach and Oppbnheimeu), a.. 

I 258 - , ,,, T „ 

phosphorus in, of normal am 1 • 
thyroidectomised dogs , ItRU 
wald), A., i, 667. 
sugar in (Lupine and Bout P), *•» 1 
307, 
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. iu normal and patho- 

B1M f’ ical cases (Rolly and OrPBR- 
A., i. 307. , 

J ; r ' in d^betes (Rollt and 

'•' om’"«RN), A., i, 559. 

K’havioor of sugar m, >■> 

/]; 1)L ly and Oppermann), A., i, 

infusion of adrenaline on 
Ii,,. sugar of (Gramknitzki), A., 1 , 

•IVt of adrenaline on the pulmonary 
rireiilalion of the (Tribe), A., i, 

p ,r (V / of altitude on the (Barcroft), 
\ i 922; (Schneider), A., i, 


J.-uUlion of (Fui.d and Schi.b- 
4sgf.r), A., i, 122; (Cramer and 
Pk ingle), a., i, 417; (Stassano), 
A., i, 418; (Landsberg), A., i, 
668 : (Hekma), A., i, 1125. 
influence of lipoids on the coagulation 
of (Rvmpf), A., i, 1259. 
action of salts on the coagulation of 
(Jessard), A., i, 1405. 
iulluence of thromboplastin substances 
on the coagulation of (MacRae and 
8cn n vc k), A., i, 923. 
fermentative properties of (Pincus- 
sohn and Petow), A., i, 1404. 

( fleet of altitude and of moist heat ou 
the dissociation curve of (Bar- 
CI'.OFT, Camis, Mathibon, Ro- 
berts, and Ryffel), A., i, 306. 
c licet of carbohydrate-free diet on the 
dissociation curve of (Barcroft, 
Graham, and Higgins), A., i, 306. 
effect of exercise on the dissociation 
curve of (Barcroft, Peters, Ro- 
berts, and Ryffel), A., i, 306. 
dissociation curves of, iu uraemia 
(Poui.ton and Rykfel), A., i, 1022.- 
si>eeific oxygeu capacity of (Barcroft 
and Burn), A., i, 306 ; (Manchot), 
A., i, 667. 

effect ofdilution on the oxygen capacity 
of (Burn), A., i, 306. 
ies{K)’ise. of the respiratory centre to 
the concentration of carbon dioxide, 
oxygen and hydrogen in the (Camp- 
bell, Douglas, Haldane, and 
Hub, sox), A., i, 1011. 
influence of the respiratory centre on 
the carbon monoxide tension in 
(Hasselmalch), A., i, 119. 
glycolysis of (Macleod), A., i, 1258. 
relation of salts in the, to the contrac- 
tion of heart muscle (Martin), A., 

m tion of hydrazine hydrate on (P»UCK- 
m aster), A., ii, 807. 


Blood, lipolytic action of the (Thiele), 
A., i, 922. 

influence of lipoids of, on phago- 
cytosis (Stubek), A., i, 788, 1012. 
action of methyl alcohol on the 
circulation of the (Miuka), A., i, 
564. 

action of morphine on the circula- 
tion of the (Anderes), A., i, 
940. 

influence of the acidity of, on respira- 
tion (Porges and Sample), A., i, 
1123. 

regeneration of anti-substances in, 
after haemorrhage (O’Brien), A., i, 
308. 

extraction of amino-acids from (Cos- 
T.antino), A., i, 1258, 1259. 
apparatus for the extraction of carbon 
monoxide from (Nicloux), A., ii, 
1071. 

arterial and venous, differences in com- 
position between (Wiener), A., i, 
120 . 

of ascidians (Henze), A., i, 1012. 
of dogs and rabbits, sugar in (Loewy 
aud Rosenberg), A., i, 1258. 
human, dissociation of carbon dioxide 
from (Christiansen, Douglas, 
and Haldane), A., i, 1403. 
dissociation of oxyhsinoglobin in, 
daring carbon monoxide poisoning 
(Haldane), A., i, 122. 
jugular, amide nitrogen in, during 
digestion (Volkov), A., i, 1262. 
porta), chemistry of the (London and 
Dorroyolskaja), A., i, 213. 
detection of (Ruttan and Harmsty), 
A., ii, 452. 

detection of, by Ganass ini’s reagent, 
in presence of copper salts (Ganas- 
sini). A., ii, 260. 

detection of, by the gnaiacum test 
(Shrewsbury), A., ii, 739.- 
detection of toxic substances in, by 
the acetonitrile reaction (Port), A., 
i, 788. 

detection of uric acid in (Ober- 
mayer, Popper, and Zak), A., ii, 

444. 

estimation of constituents of, miero- 
cheraically (Bang), A., ii, 446. 
estimation of the reaction of, •electrically 
(Konikov), A. , ii, 644. 
estimation of “residual reduction” of 
(Mayer), A., i, 667. 
estimation of acetone substances ill 
(Marriott), A. , ii, 450. 
estimation of arsenic in (Lehmann), 
A., ii, 242. 

estimation of bromine in (v. Bog- 
; dIndy), A., ii, 426. 
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Blood, estimation of chlorine in (Snap- 
per), A., i, 786 ; (Larsson ; v. 
BogdAndy), A., ii, 426 ; (RogEr 
and Fritsch), A., ii, 872 ; (Bang), 
A., ii, 974. 

estimation of cholesterol and choles- 
terol ester in (K adders), A., i, 
1258. 

estimation of lactic acid in (Lokb ; 

Giiiesbach), A., i, 667. 
estimation of nitrogen in, micro- 
chemically (Bang and Larsson), 
A., ii, 740. 

estimation of purines in (Bass and 
Wiechow.sk i ), A., ii, 443. 
estimation of sugar in (Rolly and 
OprEBMANN), A., ii, 159; (Bang), 
A., ii, 989; (Griesbach and 
Strassnek), A., ii, 1082. 
estimation of sugar in, of cold-blooded 
animals (Lesser), A., ii, 887. 
estimation of urea in (Guillavmin), 
A., ii, 803; (Marshall), A., ii, 
991. 

estimation of uric acid in (Stephan ; 
Folin and Denis), A., ii, 162; 
(Schnellkr), A., ii, 639. 
estimation of uric acid, urea and 
nitrogen in (Folin and Denis), 
A., i, 310. 

Blood-corpuscles, effect of acid on the 
permeability of (Snapper), A., i, 
787. 

amino-acids in (Costanitno), A., i, 
1250. 

presence of proteins in (Costantino), 
A., i, 787. 

frog's, formation of indophenol at the 
membranes of (Lillie), A., i, 1124. 
red, effect of drugs and other toxic 
substances on (Topi.ey), A., i, 
1124. 

phosphatides of the stromal a of 
(Burgef. and Bei'MEk), A., i, 
1404. 

sugar content of (Loeb), A., i, 543. 
white, action of. on carbohydrates 
(Levene and Meyer), A., i, 544. 

Blood-gases, apparatus for microanalysis 
of (Winterstein), A., ii, 73. 
calibration of apparatus for analysis of 
(Hoffmann), A., ii, 1068. 
determination of the constant of the 
differential apparatus for analysis 
of (Bahcrofi 1 and Burn), A., i, 
306. 

Blood-pigments (Willst after and 

Fischer), A., i, 1251. 
constitution of (Fischer and Bar- 
tholomaus), A., i, 209, 1236. 
derivatives of (March lewski ; Bar- 
ker), A., i, 110. 


Blood-plasma, effect of injection f 
peptone on (Stassaw i ■' ! ' Jf> 
constituents of the prowl* V* ’ r * 15 - 
and Thomas), A., i, Lf,f * 

Blood-powder, action of ih e 'L n , 

iron metabolism (Groh) A ' i [ n 

Blood-pressure, effect of adr.-n’l* ' 

(Cannon and Lyman), a. j ." u 


(BA r :xsns*. 


genous metabolism < 

A., i, 120. 
action of proteins on (Sf,i 1Tm ,trn, 
and Weichardt), A , j %r' F ‘ v 
action of purine derivatives m. 

GRE7. and Dori.kans), A., i »!• 
relation of, to renal secretion 

Blood-serum, surface tension of (Moi- 
and Woodward), A., ii, S3:) ' AN 
activation of (PekelhauIncV * . 

923. '' 

distribution of ions in the (Rox* v i 
Gyougy), A., i, 1405. ' " 

relation between carcinoma cells n\w 
(Freund and Kami.nkk). A.J.ig:!' 
action of, on bacteria (CilifKi \ ; 
228. ' ' ’ " 
removal of proteins from i Pinups 
A., i, 1125. 

peptolytic properties of d'jNt 
A., i, 788. 

effect of fatigue on the dialv^i';.. 
substances which react with i: ; . 
lcetohydi indene hydrate, in 
(ABDEItHALDEN aild LaMI'I* \ ; 
788. 

determination of the alkali in, i-v 
dialysis (Rona and Gyorgy), A.,S 
308. 

human, detection of Iwnmtin 
(Schumm), A., ii, 892. 
estimation of lipoids in (Gnmmi 
and Laupat), A,, ii, 161. 
of animals, estimation of proteins i: 
the (WOOLSEY), A., i, 92:!. 
Blood-vessels, contraction and dilatite 
of (v. Anrf.p), A., i, 121. 
action of carbon dioxide on lix 
(Itami), A., i, 136. 
of the frog, action of drugs on tb* 
(IIandovsky and Pick). A., i, Sh'. 
influence of the suprarenal* on 
action of (v. Anuep), A., i, hd- 
Blaeberry juice, use of» as aM ^" icat " r 
(Watson), A., ii, 615. _ 

Body, animal, action of nitnfes oh x 'J 
temperature of the(KRArss ; J A, or... 
A., i, 680. , 

Body fluids, analysis of the asii 
(Mestcezat), A., ii, 2U 
Boiler water, pniiticition of i BLAC 
A., ii, 623. 
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Boiler-feed w»t«, ratimation of the 
[Ciritv of (Wkissbsbbkgek), A., n, 

jJhd* point, apparatus for determina- 

BOl]i ^or the (Besson), A., ii, 828 
[. ’ition between molecular weight and 
Thompson), A., ii, 922. 
aad molecular weight, relation be- 
tween. in homologous aeries (Sug- 
den'i, A., ii, 382. 

Bolognian stones. See MeUllic sulph- 
ides, phosphorescent. 

Bomb for the measurement of reac- 
tion velocities under high pressures 
(Stl-ckeht and Enderli), A., ii, 




nlorimetric (Parr; Jesse), A., ii, 
720. 

.-li-tiientary analysis by means of 
the (Diakov ; Zuntz), A., ii, 980. 
combustion of orgmic compounds 
containing sulphur and nitrogen 
in the (Rau), A., ii, 523. 

Bones, fluorine in (Gautier and Claus- 
m.vnn), A., i, 789. 

Boric acid. See uuder Boron. 

Borides, synthesis of (Wedekind), A., 
ii. 414. 

and <VBorneol, preparation of esters 
of (Fakbenfabrikkn vorm. F. 
Bayer & Co.), A., i, 63. 
/-nitrobenzoates of (Henderson and 
Heilrron), P., 381. 

Bonieolacetic acid and its salts (Chojn), 
A., i, 2S3. 

/-and /Borneol-rf-glucosides and their 

acetyl derivatives (Hamalainen), A., 
i, 039. 

')■ and f-Borneolglycuronic acids (Ha- 
malainen), A., i, 134. 

"'-Bomylamine and its derivatives (Pope 
and Read), T., 455. 

<!-n '•"Bomylamine and its hydrobromide 
Poit. and Read), T., 458. 

/-<< '/Bornylamino-d-methylenecamphor 
Pope aud Read), T., 459. 

Bornylene, oxidation of, with hydrogen 
peroxide (Henderson and Caw), 
T., 1543 ; P., 246. 

action of ethyl diazoacetate with 
(Buchner and Weigand), A., i, 

ssr. 


ozonide (Harries and Haarmann), 
A., i, 1209. 

^-Bornylene 3-carboxylic acid, deriva- 
tives of (Bredt and Perzin), T., 
2197. 

Bornylene-2-carhoxylic acid (Bredt 
and Pekkin), T., 2218. 
BorRylene-3-hydroxamic acid and its 

'li iTvatives (Bhkdt and Perkin), T. 
2204. ' ’ 


^-Bornylene-2 hydro xamic acid (Bredt 
and Perkin), T., 2221. 

f-Bomylxanthic acid, rotatory dispersion 
of (Tschugaev), A., ii, 809. 

Boron, presence of, in animals (Bert- 
rand and Auulhon), A., i, 423. 
presence of, in milk and eggs (Bert- 
rand and Agulhon), A., i, 934. 
colloidal (Gutbier), A., ii, 860. 

Boron alloys with cobalt, iron, mangan- 
ese and Dickel, magnetic permeability 
of (Binet du Jassonneix), A., ii, 
667. 

Boron compounds, action of, on the 
growth of plants (Haselhoff), A., i, 
429. 

Boron hydrides (Stock and Massenez), 
A., ii, 44 ; (Stock and Friederici), 
A., ii, 699 ; (Stock, Friederici, 
and Priess), A., ii, 1053. 
nitride, production of (StAiiler and 
Elbert), A., ii, 697. 

Borio acid ( boracic acid), action of, on 
zymase (Agulhon), A., i, 921. 
compounds of mannitol and (Agkno 
and Valla), A., i, 1052. 
use of, as a manure (Agulhon), A., 

i, 1144. 

reactions of methyl alcohol and 
(Pie8ZCZEk), A., ii, 1070. 
volumetric estimation of (Pri- 
dkaux), A., ii, 1070. 
estimation of, in milk and cream 
(Richardson and Walton), A., 

ii, 431. 

Borates (Sborgi), A., ii, 318, 700, 
775. 

Perborates, estimation of available 
oxygen in (Littekscheid and 
Guggiari), A., ii, 621. 

Boron, detection of, by means of tincture 
of mimosa flowers (Robin), A., ii, 
724. 

Borocitric acid, sodium salts (Verki- 

NIGTE FaBRIKF.N FUR LABORAT'OR- 

iums-bedarf), A., i, 1052. 

Borotartaric acid, sodium salt (Verei- 
NIGTE FaBRIKEN FUR LabOUATOR- 
iums-bedarf), A.,i, 1052. 

Botryogen (Scharizer), A., ii, 715. 

Brain, amino-acids in the grey and 
white matter of the (Abderhalden 
and Weil), A., i, 420. 
content of calcium and of magnesium 
in the (Novi), A., i, 1128. 
cerebrosides of the (Thierfeldek), 
A., i, 747 ; Leyene), A., i,1129. 
fluorine in the (Gautier and Claus- 
mann), A., i, 1017. 

gaseous metabolism of the, in narcosis 
(Alexander and Cserna), A., i, 

ion. 
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Brains analysis of lipoids of the (Smith 
and Hair), A., ii, 740. 
oedema in the (Piqhini, Barbikri, 
and Carbone), A., i, 561. 
artificial increase of phosphatides in 
the (Salkowski), A., i, 789. 
sulpbatideof the (Lkvene), A., i, 216. 
influence of the, on respiratory ex- 
change (Hahnemann), A., i, 1011. 
composition of the, in progressive 
paralysis (Carbone and Pighini), 
A., i, 128. 

of the calf, autolyais of the, and pre- 
sence in it of proteolytic ferments 
(Traetta-Mosca), A m i, 1129. 
human, fatty acids of the (Grey), A., 
i, 652, 

lipoids of the (Smith and Mair), 
A., i, 313. 

of albino rat, changes in, during 
growth (W. and M. L. Koch), A., 

i, 1266. 

comparison of the, of the rat with that 
of the fatal pig (Koch), A., i, 673. 
estimation of cholesterol in different 
parts of the (Frankrl, Kirrch- 
baum, and Linnkrt), A., i, 128. 

Brass, influence of the addition of nickel 
to (Giullet), A., ii, 139. 
analysis of (Koch), A., ii, 794. 
estimation of oxygen in (Turner), 
A., ii, 148. 

Bromaloxime (Palazzo aud Eqidi), A., 
i, 249. 

BromateB and Bromides. See under 
Bromine, 

Bromine, pure, preparation of (Scorr), 
T., 847 ; P., 124. 

crystalline properties of (Wahl), A., 

ii, 580. 

conductivity of nitrobenzene solutions 
of (Bruner and S ah bill), A., ii, 
912. 

conductivity and electrolysis of solu- 
tions of, in liquid sulphur dioxide 
(Bruner and Bejubr), A., ii, 913. 
electrical conductivity of solutions of 
iodine in (Plotnikov and Rokot- 
jas), A., ii, 378, 

viscosity of (Rankine), A., ii, 760. 
velocity of the reaction of, with ali- 
phatic alcohols (Rona), A., ii, 199. 
oxidation of aldehydes by (Ander- 
son), A,, i, 341. 

presence of, in human organs (Labat), 
A„ i, 315. 

Hydrobromic acid ( hydrogen bromide), 
apparatus for the preparation of 
(GARdA Banus), A., ii, 857. 
influence of bromides on the colour 
obtained with methyl-orauge and 
(v. SzYs 2 K<jwsiu), A., ii, 885. 


Bromine :■ — 

Bromides (Guareschu i ■ 

957. ■’ A » w, 

phcrmccologic.) Mi 
NOU1LI), A., j, (i.f'5 “ Wi. 

resorptiou of, from t , 

BoodAsdt), a., i L* '® v - 

organic compound. ’<,( . . 

bromide with hv.1,1 
»»d(P, OT5 “ov 
Polybromides, colour mid 
of, in nitrobenzene 
(Josim), T., 1554 • p 

Hypobromitos, trsosfo'r, of . 

bromales (Clauss), 4 ;; ".f 0 
““tonce of(CujKMU., 

“"gi 

Bromine, detection of (De net, 

s:x iUiiitu «« 

detection aud estimation of, i n , wttR 
rich in magnesium (Kiixsisjmy j 
ii, 401. ’ 

estimation of, in presence of )i a ] nij 
salts (Gooch and Blrjievtkaii 
A-, ii, 73, 148 ; (BlcmenW 
A., ii, 148. 

estimation of, in blood and other or- 
ganic fluids (v. Bogihndy), A. ii 

426. 


estimation of, in mineral ivsIhs 
(Ka8CHinskv), A., ii, 974. 
Bromine ion, mobility of, in waier 
(Drucker, Table, and GosezU, 
ii, 99. 

Bromites. See under Bromine. 
Bromural, See twValerylcarbamiile, 

bromo-. 


Bronchioles, action of drugs on rim 
(Golla and Symes), A., i, 1023. 
Bronze, estimation of tin in (leeorso.v 
aud Aitohison), A., ii, 346. 
Broussonetia papyrifera , comparison of 
the latex of Modim amnliw 


with that of (Gerber), A. , i, 806. 
enzymes from the latex oi' Fid's mm 
aud (Gerber), A., i, 100'. 
Brucine glycerophosphate (Rogikk ami 

Fiore), A., i, 698. 

iscBrucinolone, derivatives of (Lei*ohs 
aud Peirce), A., i, 195. 
Buckwheat seeds. Sec Seeds. 
BufotaUn aud its derivatives and Bufo 
talein and its acetyl derivative 
(Wound and Weil), A., \ w* 
Bunsen, R- W., reminiscences of 
Dohp), A., it, 768. 
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Bupleurol 


and its derivatives (Fbanors- 
an d Sebnaoiotto), A., i, 


institution of (Fraa-oesconi and 
Sersaoioito), A., i, 495. 

... , nm frudicosum, alcohol from 
,Y, essential oil of (Frascescosi and 
snivAoiorro), A., i, 283. 

Burette, accurate (Cephakt). A., it, 

improved automatic (Haertl), A., ii, 

J™rt of(BoDCHOSNBi), A., ii, 497. 
Burner tor spectroscopic use (IllESEN- 

kemi), A., ii, 997. 

Butadiene and its homologuea, yre- 
paitttioil of (Badische Anilin- k 
Soda-Fabkik), A., i, 1. 

RU ,l ifs homologues, pyrogenetic de- 
composition of(STAC dinger, Endle, 
and IlEROLu), A., i. 949. 

Butadiene- caoutchouc diozouide (Har- 
kius), A., i, 286. 

Jutane, ay-dibromo-, action of, on the 
sodium derivative of diethyl 
malonate (Blacxstock and Per- 
kin), P., 74. 

action of, on the sodium derivatives 
of ethyl acetoacetate and benzoyl- 
acetate (Faroher and Perkin), 


P., 72. 

-(-Butane. See /3-Methylpropane. 

-Butane, derivatives of, refraetivities 
uf (Lebedev), A., ii, 993. 
iutane-aa55-tetracarboxylic acid, j3 y-di- 
amino-aS-dihydroxy-, monolactam of, 
and its silver salt (Traube and Lazar), 


A., i, 1308. 

3 utane-a 77 (or aayj-tricarboxylic aoid 

la[or $]-carbozyadipic acid), a-bromo- 
flyS-Zminino-, dilactam of, and its 
salts {Traube and Lazar), A., i, 
1307. 

W-Buteninene (Willstatter and 
Wikth), A., i, 330. 

st/Butenylbenzene (Thorpe and Wood), 

T., 1578. 

v>-Butinal. See Tetrolaldehyde. 
i“-Butinene, preparation of, from carb- 
ides (Schlechter), A., i, 330. 

W Butinene. See Crotonylene. 

»nd wo-Butoxyacetic acids (Palo- 
maa), A., i, 7. 

Butter, glycerides of the fat of (Am- 
uerckr), A., i, 1040. 
ice. Butyl alcohol. See Metnylelhyl- 

caibinol. 


u-Bntylbenzene, o-amino-5-chloro-, o- 
arnmo- 5-hydroxy-, J-o-diamino-, and 
tlieirderivalivesandS-chloro-o-amino-, 
benzoyl derivative (v. Braun and 
Bakisch), A., i, 197. 


Butyl benzene (v. Braun, Grabow- 
ski, and Kirschbaum), A., i, 614. 
ZsoButylcarbamaside (Oliveri-Man* 
dala and Noto), A., i, 716. 
ci/cZoButylcarbinol (Zelinski and Uje- 
dinov), A., i, 466. 

4-mButylcoumarin, 5-hydroxy- (Ficn- 
teb, Jetzer, and Leepin), A., i, 280. 
Butyldihydroberberiue and its salts 
(Freund and Hammel), A., i, 509. 
ZcrZ.-Bntylethylene. See 77 - Dimethyl- 
Aj3-bntylene. 

Butykycfohexane (Douris), A., i, 815. 

0- mBntylgalactoside (Bourquelot and 
Bridel), A., i, 1045. 
woButylideneacetone. See 0-Methyl-AY- 
hexylen-e-onc. 

sec . -Butylcj/cZopentane (Willstatter 

and Hkidelberger), A., i, 349. 
woButylphosphorons acid and its iso- 
butyl ester (Arbuzov and Ivanov), 
A., i, 1052. 

3-n-Butylpyrazolone (Wahl and Doll), 
A., i, 532. 

2-n-Butylqninoxaline- 3 - carboxylic acid , 

ethyl ester (Wahl and Doll), A., i, 
765. 

woButyltetrahydroberberine and its $- 
isoniet ide and their salts (Freund and 
Hammel), A., i, 510. 

Butyric acid, amino-, from hydrolysis 
of caseinogen (Foreman), A., i, 
1249. 

a-amino-, and its derivatives (Abder- 
haldrn and Wukm), A., i, 23. 
7 -amino-, formation of, from a-glut- 
ainic acid by bacteria (Abder- 
halden, Fromme, and Hirsch), 
A., i, 797. 

777-£nchloro-/3-hydroxy-, and its de- 
rivatives (v. AuwERsaud S chmidt), 
A., i, 338. 

d-Butyric acid, afly-Zrihydroxy- (cry- 
tkronic acid), qniniue and strychnine 
salts (Glattfield), A., i, 1046. 
Z-Batyric acid, /9-hydroxy-, formation 
of, from crotonic acid by liver pulp 
(Friedmann and Maase), A., i, 
1277. 

woButyric acid, fate of, in the diabetic 
organism (Ringer, Frankel, and 
Jonas), A., i, 937. 

ammonium salt (McMaster), A., i, 
444. 

n- and iso -Butyric acids, q/cZohexyl and 
methylcj/c/ohexyl esters (Sendehens 
and Aboulenc), A., i, 42. 
octanyl csteis (Senderens aud Abou- 
lenc), A., i, 700. 

Butyric anhydride, rate of hydration of 
(Wilbdon and Sidgwick), T., 1959 ; 
P., 265. 
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3-/saBtttyrylaeenaphthene-4-carboxylic 
acid ami its lactone (Freund, Fleis- 
cher, aud Dkckert), A., i, 1075. 
Butyrylacetic acid, &onitroso-, ethyl 
ester (Wahl and Doll), A., i, 632. 
woButyrylaeetonitrile, amino-, benzoyl 
derivative (Gabriel, Colman, and 
Bottcher), A., i, 627. 
wBu tyry lan thracene-o-carboxylic acid 
and its lactone (Freund, Fleischer, 
and Deckert), A., i, 1076. 
woBntyryleyanoacetic acid, amino-, 
benzoyl derivative, etliyl ester (Ga- 
briel, Colman, and Bottcher), A., 
i, 627. 

isoButyryldimethylcarbinol and its semi- 
carbazone (Favorski, Idelson, and 
Umnova), A., i, 13; (Favorski and 
Zaoharova), A., i, 16. 
Butyrylglycollic acid, o-oximino- 
( Wolff and Herold), A., i, 1085. 
3-Butyryl-2-methylindole (Oddo), A., i, 
1099. ■ 

fsoButyrylnaphthalene carboxylic acids 

aud their lactones (Freund, Fleis- 
cher, and Deckert), A., i, 1074. 


C. 

Cabbage, red, use of extract of, as an 
indicator in measuring hydrogen ion 
concentration (Wai.bum), A., ii, 237, 
522. 

Cacao-brown and -red (Blotter), A., i, 
1031. 

Cacaorine (Reutter), A., i, 1031. 

Cacao tree, constituents of the seeds of 
(Reuiteu), A., i, 1031. 

Cacodylic acid, salts of, with the raro 
earths (Whittemore aud James), 
A., i, 248. 

Cadmium, spectra of (Stark), A., ii, 
166 ; (Pasohen), A., ii, 361. 
volatility of (Nair and Turner), T., 
1534 ; P., 151. 

rate of solution of, in dissolved iodine 
(van Name and Hill), A., ii, 1042. 
systems of, with tin and zinc. (Lorenz 
and Plumbridoe), A., ii, 1056. 
effect of replacement of zinc by, in the 
culture of Aspergillus niger (Le- 
pierre), A., i, 326. 

Cadmium alloys with antimony and 
copper (Schleicher), A., ii, 411. 
with arsenic (Shemtschushni), A., ii, 
595. 

with magnesium and zinc (Bruni and 
Sandonnim), A., ii, 51. 
with silver (Carpenter), A., ii, 135. 
with tin, heat-content of (Mazzotto). 
A., ii, 408. 


Cadmium arsenides (Shfmt- , 

A., ii, 1056. -vix „,-, a5i , 

bromide, equilibrium of 
and sodium bromides with 

iodide, ions emitted bv . .. . . 

(Shiaiid), A., ii, ii;,, 1 
double salts of, with iodide, of 

f!uo46" ,01li,lmb “ Ses ( 1 )*^ 

Mramolybdate (Wemi'u;. y g 
nitrate, use of, in qualitative ma q 
(Vobisek), A., ii, 8Q4 
nitrite, compound of liraim.,!,..’ 
tetramine and (ScAGUam 'll ' 


oxtdes and sulphides, hub of fon„ 
tion of the (Mixteii), A., ii :-J 

Cadmium diphenyl (Hili’Ert ami Gt'j'rr 

ner), A., i, 784. 


Cadmium, estimation of (Wkjl • iWv 
er), A., ii, 793. ‘ ,E *‘ 

separation of, from zinc (Treuh™., 
and Guitermax), a., ii, 
Cadmium cells. See Cells, 

Cmsium, potassium aud rubidium, .-om- 
parative influence of, on ,1 wmlfa 
niger (Sauton), A., 1, 140. 

Cesium salts, precipitation of Law 
metals with (Wagenaai: \ 
348. 


influence, of, on yeast (Bokorxv a 
i, 428. 

Caesium osmibromide (Gittbier A ii 
714. 

platini-iodidc (Datta), T,, 427; P 
79. 

fetramolybdates (Wempe), A., ii, 5v, 
nitrite, preparation and jtrojiertics d 
(Ball and Abram), T., 2130 ; l 1 ,, 


197. 


sulphide, preparation of (KesuaI'I 
and Costeanu), A., ii, 405. 
Caffeine (theint), influence of, on create 
and creatinine metabolism ,S.u.asi 
and Rieger), A., i, 547. 
byperglycfemia produced by ^TES- 
strum), A., i, 564. 
action of, on proteins (Paul! »nl 
Falek), A., i, 108. 
compounds of, with metallic s*!u 
(Calzolarl), A., i, 957. 
estimation of (Murray), A., ii, S'-- 
fsoapoCaffeine, constitution of Hilt?, 
Krebs, and Stkcfk), A., i. 13* 6. _ 
woCaffuric acid (Biltz, Krec?. * UlJ 
Struts), A., i, 1376. . . 

Calaic acid and its salts and derivatire* 
(Dimroth and Goldschmidt), a .. i 
982. 

Calciovolborthite from L'talt \^ l,u 
BRAND and MeRWIN), A., N, ' ' 
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C«leit» fi_°m .water-tank (Gwinhell), 

'mamtion of, elcetrolytically 
C ” MoYbk'ha'-™ and Anbersix), 

j ii 591. 

weight of (CKchsner de 
\‘msoiv);a., ii, 504. 

, l|f aD j spark spectrum of (HoL'rz), 
ii, 540* 

,,h dielectric properties of (Pohl and 
‘ iv.inusheim), A., ii, 374. 
in (i.e brain (Novi), A., i, 1128. 
influence of function and of mag- 
jH'bimu OD the, required by animals 
(SiEENJioCK and Hart), A., i, 550. 
U-Liviour uf, in serum (Takahashi), 
A., i, 544. 

alcium alloys, electrolytic preparation 
t .f ^Moi.nENHAiTER and Andersen), 
A., ii, 591. . . 

alcium compounds containing bismuth 
manganese, luminescence of, and 
,irtC' tion of these metals in (Donau), 

A., 'i, '43. 

alcium salts, action of, on soap solu- 
tions (Masters and Smith), T., 992 ; 


l\, 76. 

alcium borate, solubility of, at (Sdoiiqi), 
A., ii, 700, 775. 

joriiU 1 , preparation of (Wedekind), 
A., ii, 592. 

bromide, hydrated (Kusnetzov), A., 
ii. 400. 

carbide, flecomposition of, on heating 
H kiner and Kuiine), A., ii, 

320. 

as dehydrating ageut for tissues and 
glands (Rokexbloom), A., i, 312. 

carbonate, use of, as a catalyst (Saba- 
tier and Mailhe), A., i, 700. 
fusion of mixtures of barium carbon- 
ate with (Boeke), A., ii, 776. 
precipitation of, by marine bacteria 
(Drew), A., i, 567. 

potassium carbonate (Datta and Mu- 
kheiuea), P., 187. 

chloride, compounds of, with glycine, 
alanine, and diglycylglycine (Pfeif- 
kf.i; and v. Modblski), A., i, 710. 

fluoride and silicate, equilibrium of 
(Tiiisky), A., ii, 959. 

hydride, use of, in the preparation of 
radium and meaothorium (Ebleii 
and Render), A., ii, 904. 
action of, on metallic sulphates 
(Kblkr and Herrdegen), A., ii, 
705. 

hydrides (Moldenhauer and Roll- 
Ha xsen), A., ii, 705. 

hydroxide, solubility of, in solutions 
of sucrose (van Ginneken), A., 


CIV. ii. 


Calcium hydroxide and sodium carbon* 
ate, equilibrium of (FedotEev), 
A., ii, 957. 

corrosion of lead by (Vaubel), A., 
ii, 777. 

compounds of pdienols and (Seli- 
vanov), A., i, 1322. 
exposed to air, cause of the blue 
colour given with starch-iodide 
by (Ditz), A., ii, 320, 958, 961 ; 
(Vaubel), A., ii, 706 ; (Ditz and 
Kaniiauser), A., ii, 958. 
ie/ramolybdates (Wemfe), A., ii, 59. 
oxide {lime), phosphoric oxide aud 
silica, equilibrium of (Nif,lsen), 
A., ii, 407. 

ratio of magnesia to, in soil (Voel- 
cker), A., i, 1429. 
rich in silica, manurial value of 
(Immendorff), A.,i, 580. 
injurious effect of, on peat soil 
(Ritter), A., i, 812. 
hydrates of (Selivanov), A., ii, 
214, 406, 407. 

estimation of (Weissf.nbekuer), 
A., ii, 1074. 

Tricalcium phosphate, reduction of, 
by hydrogen (Lassikur), A., ii, 
706. 

Calcium sulphate, gelatinous (Cavazzi), 
A., ii, 136. 

separation of lead sulphate and 
(Erlenmeyf.r), A., ii, 1076. 
sulphite, solubility of (Robart), A., 
ii, 959. 

Calcium organic compounds 

basic caseinate and caseinogenate, 
preparation of (van Slyke and 
Bosworth), A., i, 659. 
cyanainide, manurial experiments with 
(Tacke and Brune), A, i, 1432. 
manurial action of (Milo; Hen- 
schel), A., i, 240. 

silicalcyanide (Reynolds), A. , ii, 212. 

Calcium, estimation of (Goy), A., ii, 
1074. 

estimation of, volumetrically (Dor- 
ing), A., ii, 878. 

estimation of, as tungstate (Saint- 
Sernin), A., ii, 435. 
separation of, from barium and stront- 
ium (van den Bos), A., ii, 153, 879 ; 
(Lee and Mickle), A., ii, 726. 
separation of, from strontium (Lloud 
y Gamboa), A., ii, 153. 

Calf, autolysis of the brain of the, and 
presence in it of proteolytic fer- 
ments (Traetta-Mosca), A., i, 
1129. 

Calorimeter, improved type of (Riche), 
A., ii, 1025. 

for small animals (Tangl), A., i, 1010. 

87 
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Calorimeter, adiabatic (Guay), P., 

378. , . 

respiration. See Respiration calori- 
meter. . ., 

simple (Anderson and Noyes), a„ u, 

477. 

Calorimetric bomb. See Bomb. 

Calorimetry, animal (Lusk and Riche) 

A., i, 123, 124 ; (McCeUDDKN and 
Lusk), A., i, 215. 

CaMropis praxra, investigation of, and 
tbe active principle derived from it 
(Lewis), A., i, 432. 
trypsin of (Gerber and Floureks., 

A., i. 1428. „ , 

Camphan a,-aldoxune,2.1.ydroity- (L ipv), 

A., i, 1078. ... 

Camphaue.^ dinitro-2-bydroiy-, and its 

acetyl derivative (I.IPP), A->, >• 1078 ' 
Camphane aeries, studies in the (Forsi ER 
and Howaru), T., 63 ; (Forsi rr), 

T., 662 ; P., 104. , 

rf-Camphane-3-earboxylic acid (Br.Em 

and Perkin), T., 2198. 

f-Camphane-2-carhoxylie acid (BREDT 

and Perkin), T., 2219. 

/riioCamphanecarboxylic aeid («!/««>- 
pinenecarboxylic add) and a-ciiloro-, 
derivatives of (Houben and Yiill- 
ehoth), A., i, 971. 

Camphene, constitution of (Rtcbnek 
and IVeioand), A., i, 3/6 ; (As- 
chan), A., i, 888 ; (Houben and 
WlLLFROTll), A., i, 970. 
action of nitrogen trioxide on, and 
nitro- (Lire), A., i, 1077. 

Campheneoarbozylamide (Houben end 
WiuFRnTH), A., i, 1196. 
Camphenecarboxylio acids (Houben and 
WiLbERorH), A., i, 970. 

Camphenehydrate-((-gl»coside and us 

tatra-acetyl derivative (Hamalainen), 

A. i, 989. , . , . 

Camphenilanaldoxime and its hy/lro- 

chloride (Lipp), A., i, 10//. 

rf-Campbenilol-d-glucoside aiul its tetra- 

acetvl derivative (HaMALAINES), A., 

Campbenilolglyenronic aeid (Hamal- 
aINRN), A., i, 134. . 

CamphenUolic acid and its derivatives 
(Histikka), A., i, 468. 

' Campbenilone, oil from the action ot 
sodium on (IllNTIKKA), A., 1, 46o. 
Camphenilonecarboxy lie (1) acids a,ia 
their derivative^ Hoe BEX and W ill- 
froth), A., i, 972. 

Camphenylhydxoiamic acid and us 

sulphate (Lipp), A,, i, 1077. 

Camphonanlc acid, isoainmo-, methy 
ester and hydrochlorides (Noyes and 
Littleton), A., i, 161. 


Campbonenic acid, pe.r/nii- L , 
(Bredt, Levy, and Link', a.,) ■, A 
Camphor, thermal constants of JolaT 
aux), A., ii, 20. 

action of magnesium and allvl t,u,; i 
on(CHOJN), A.,i,2S2. ls 

compounds of, with dibydroxyW 
eues (Efremov), A., i, 035. 
Camphor, 0-amino-, 0-bromo-, ami 
hydroxy-, and their derivatives 
(Forster and Howard), T,, r 

krnmfi- rvnt.ionll v nr-tivo v. 


pnor, p-amino-, tf-Dronm-, ami fl. 
hydroxy-, and their derivatives 
(Forster and Howard), 
bromo-, optically active, rucemm ,-,f 
(Padoa and Rotonim), A., i. ljy 
oximiuo-, action of beat on {Kiiizaai 
Wunstorf), A., i, 1361. 
0-Camphor. See Ephamphor. 

Camphor oil, constituents of (Semmub 
and Rosenberg), A., i, 377 ; St mu- 
mel & Co.), A., i, 744. 

Camphor aerieB, molecular rtarran#- 
meuts in the (Noyes and Utueton . 
A., i, 161. 

.«eL-.-icwCamphoramic acid, methyl wm 
(Noves and Littleton), A., i, 161, 
Camphorated alcohol, estimation c.i a, 
by means of miseibiiity curves ;Rw- 
set), A., ii, 353. 

Camphorcarboxylamide, isomeric 

changes in (LOWRY and Gloveu .Ii 
913. 

Camphorcarhoxypiperidide, isomoi, 

changes in (Lowry and Glover) T., 
913. 

a Camphorene, synthesis of (Jsemslee 
aud Jonas), A., i, 742. 
o- ami 0- Camphorene (Skmmler ani 
j Rosenberg), A., i, 378. 

Camphoric acid, 3-l>rouio-, and 3-hydr- 
1 oxy- (Bkkot, Link, and Fisski* 

ger), A., i, 282. 

: 4-chloro-, muiliyl ami phenyl «2h» 

; (Bp.edt, Houben, Levy, andLiNK). 

A., i, 281. 

Camphorolactone, 3-hydroxy- -BraM. 
Link, and Fussg anger-, A., i, 

I Camphorone, catalytic hydrogenatwu ; n 
i (Gouchot and Taboukv), A., t. «-- f 

i Camphorphenylhydrazone. coinpuumi <•. 

styphnic acid and (Agostisellsj. - ■■ 

1 i, 459. . r 

1 Camphor quinone, condensation ot. j 
phenols (Sen-Guita and DhU. 
155 

| configuration of eiglitison , e , icc I1,1 '“|i 1 ''; 

i derivatives of (FousteR;, t- k - 
P 104 
a- ami 

aud ('akuavell), 1., 86/ . u.- 

d-a-Camphylammo-rf- “J “7jj 

camphor (Pope ami P.S'D ,1. 

7-Canadine, m/ tliohalo.Js of (J 
and Py.max),T., 290 
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Canal rays- Sec under Rays. 

Cancer, chemistry of (Wolter), A., i r 


dfvcts of extracts of, on the growth of 
lupine seedlings (Rosen bloom), A., 
i. 6$ 7. 

protein metabolism in, and excretion 
nf thiocyanates (Saxi<), A., i, 1273. 
-[feet of, on protozoan protoplasm 
(Underbill and Woodruff), A., 
i, 1273. 

mineralisation of the liver during 
flioBix), A., i, 317. 
colloidal nitrogen in urine daring 
(Kahn and Rosenbloom), A., i, 
31 7 . 

Cancer cells, relation between, ami 
Mood-serum (Freund and Kaminbr), 
A., i, 135. 

Cancrinite (Brauns and Uhmg). A., ii 
519. 

Cantharene and allied hydrocarbons 
(Haworth), T., 1242 ; P., 193. 

Caoutchouc (india-rubber), chemistry of 
(Si*es<k and Ward), A., i, 191 ; 
(lll.VRlCHSEN, Quensell, ami 
Kindsciier ; Hinrichsrn and 
Kemi*f), A., i, 637 ; (Hin rich sen 
mill Kindschkr), A., i, 638 ; 
{•Spence and Young), A., i, 1370. 
i.iti'ogenoiw constituent of (Beadle 
and Stevens), A., i, 190. 



constitution of, and its degradation 
t" ci/efooc tane-1 :5-d ione (Harries) 
A., i, 1211. h 

viscosity of solutions of (Fol), A., ii, 
•301 ; (Schidrowitz and Golds- 
b hough), A., ii, 760. 
degeneration of (Whitby), A., i, 636. 
viscous transformation of (v. Rossem) 
A., i, 379. 

d illusion through membranes of (Gjes, 
Kosen bloom, Welker, Beal, and 
Geiger), A., ii, 193. 
vulcanisation of (Spence), A., i, 381 • 
(Bernstein), A., i, 638, 746. ' 

1 *) R; g °f> with an electric desiccator 
(Hkaly), A., ii, 615. 
oxidation of (Kirchhof), A,, i, 988. 
190 ° fo,yge ' 5 0,1 ( PeA( -hky), a., i, 


^tractor for (Fox), A., ii, 631. 
‘Imogen derivatives of (Hixrichsex, 
•il-KNSELL, and Kindscdek; Hin- 
KKtisen and Kempf), A., i. 637. 
diozomde and dioxozonide of (Ha?- 
WKs), A., j, 284. 
artificial (Harries), A., i, 284. 
vara- and Rain long., constituents of 
(head lb and Stevens), A., i, 283. 


I Caoutchouc (india-rubber), kickxia, 
value of (Spence and Russell), 
A., i, 1032. 

natural and artificial, hydrob&loids of 
(Harries), A., i, 380. 
vulcanised, desulphuration of (Alex- 
ander), A., i,67; (Baby), A., i, 
1212 . ’ ’ 
estimation of sulphur in (Spence 
and Young), A., ii, H9. 
estimation of (Goldberg), A., ii, 256 ; 
(Hinuicbsen and Kindscher), A., 
if* 534 ; (Vaiibkl ; Kirchhof), A., 
ii, 630 ; (Wesson), A., ii, 631; 
(Boggs), A., ii, 798 ; (Marquis and 
Heim), A., ii, 884. 

estimation of nitrogen in (Schmitz; 

Tschirch and Schmitz), A., ii, 631. 
estimation of sulphur in (Deusszk) 
A., ii, 977. 

Capillarity, law of (Kistiakovski), A . 
ii, 837. 

Capillary analysis. See Analysis. 

Capoc, constituents of (Matthks and 
Streicher), A., i, 1427. 

Capoc seedB, constituents of, and of the 
oil from them (Matthks and Holtz) 
A., i, 1141. 

d- Caprine (d-a-aminofiexoic acid), and 
hydroxy- (Abderhalden and Weil) 
A., i, 450. h 

Carbamide, formation of, in moulds 
(Fos.se), A., i, 327. 
formation^; by higher plants (Fosse), 


piesencc oj, in invertebrates (Fosse). 
A., i, 1020. 

reversible synthesis of (Lewis and 
Burrows), A., ii, 23. 
conversion of ammonium cyanate into 
(Walker), A., ii, 116. 
trails formation of ammonium cyanate 
into, mj j ts decomposition by heat 
(Werner), T,, 1010; P., 132. 
electrolytic preparation of (Fighter, 

713 TZ ’ and ^ R1KSHABKR ). A., i, 


decomposition of (Burrows and 
r awsitt), P., 264. 

decomposition of, by heat (Werner), 

1., 2275 ; P., 287. 

decomposition of, by moulda (Rosso- 
wicz), A., i, 146, 572. 
condensation of chloral hydrate and 
(Coppin and Titherlky), P. f 352 . 

reaction of nitrons acid and in 
dilute solutions (Bonner ami 
Bishop), A., ii, 335 . 
estimation of (Rasmussen), A., ii, 


estimation of, in mixtures with 
acid (Massine), A., ii, 150. 


nitric 
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Carbamide, <iichloro-, action of, ou 
amines (Datta and Gdpta), A., l, 
1109. , , ... 

Carbamide!, condensation of esters with 
(Roeder), A., i, 1159. 

Carbamido-s-bie-l-^i-metboxybenzyl-2- 

naphthol-S-cuboxylie acid, methyl 
ester (Weishct), A., i, 1318. 

5-Car bamido-l-phenyl'3-methylpyraaole 

(Miciiaelis and Schafer), A., i, 

5*25. . 

a'-Carbamyl-4-methylei/cfobexane-lil; 

acetic acid, a-cyano-, u-imino-imiile 
and w-imide of (Thokpe and Wool)), 

T., 1592. 

o-Carbamylphenoxyacetic acid (ilERRi- 

mas),T., 1844; P., 258. 

Carbanilinoiminooarbonio acid, and 
thio-, ethyl esters (Hodbkh and 
Schmidt), A., i, 959. 

Carbazole, acetylation of (Borseken), 

A., i, 43. I 

Carbazole, 1-hydroxy- (Farbenfabrik- , 
km yokm. F. Bayer & Co.), A., i, 1 
647. 

Carbazole -9- acetic acid aud its ethyl 
ester (Farbwekke vorm. Meister, 
Lucius, & Brunikg), A., i, 393. 

Carbazoledisulphoni© acid, hydroxy-, 
potassium salt (FaRBENFABRIKEn 

vorm. F. Bayer A Co.), A., i, 647. 

Carbazolesulphonic acid and its hanura 

salt (CassELLA & Co.), A., i, 1097. 
Carbazoletrisnlphonic acid and its 
potassium salt (Farbbnfabriken 
vorm. F. Bayer & Co.), A., i, 64/. 

3 Carbethoxyaminocrotonic acid, salts 
of, action of ammonia ou (Philippi), 
A., i, H58. . , .. 

Carboethoxy-ni-arsanilrc acid and mtro- 
(Farbwerke vorm. Meister, Lu- 
cius, k Bruning), A., i, 542. 

Carbethoxyethoxalylcarbamide ( Born- 

water), A., i, 1309. 

a-Carbethoxy-3-phenyl-a-methylglnta- 

conic acid, ethyl ester (Thorpe and 
Wood), T., 1574. 

Carbimidea, action of azoimide on (Uli- 
yeri-MandalA and Noto), A., i, 
774. 

8-Carbimidoheptane (Pyman), T., 860. 
Carbinola preparation of esters o! 

(Pickard ana Kenyon), P.,296. 
Carbohydrates in leaves during develop- 
ment (Michel-Durasd), A., 1 , 948. 
in vegetables (Busolt), A.,i, 803. 
photochemical synthesis of (STOK- 
lasa, Sebor, and Zdobnick.^), A., 
i, 18, 1043 ; (Lob), A., i, 250. 
effect of potassium on the synthesis 
and degradation of, in higher plants 
(Stoklasa and Sen ft), A., i, 233. 


Carbohydrates, dissociation C011sta , , 
(Michaelis and Koxa), A S- f : 
conversion of, into fats 

A., i, 124. WMEi. Uy , 

formation of fat from (Moprn - . 

Pratt), A., i, 926. ‘ ‘ s a!l-: 

action of, on metabolism (Hip, \ 4 
i, 1014. ' F,1) ' A - 

action of white blood-connwrU 
(Levene and Meyer;-, A,.i ^ 
estimation of, in c^-wlnte °ip- 
waters), A., ii, 807. ° “ 

o-Carbomethoxyphenylglycine. 

troso-, ethyl ester (Riedel'; A. i o'T 
Carbon, constitution of (Dimroth’ V r’i 
Kerkovius), A., ii, 774. 

colloidal, production of { Van/ft m 
A., ii, 750. * ' 

precipitation of, during electvolv*ij ,j 
copper sulphate solutions (Sueap 
Chow, and Chesley), A., ii. 7 ;.,,*’ 
valency of (Sculenk), A., i’ 34 . 
behaviour of, on electrical pnlverisj. 

tion (Thomae), A., ii, 99. 
origin of thermal ionisation from 
(P ring), A., ii, 1005. 
combustiou of (Rh ead aud VT it efi eh 
T., 461, 1210 ; P., 51, 193. 
reactions between iron and, and Ui-.ir 
oxides (Falcke), A., ii, 327. 
colloidal, physiological action of Izo: 

and P AT AN it), A., i, 1416. 
metabolism of. See Metabolism. 
Carbon alloys with iron (SmitjO, A., ii. 
56 ; (Ruff), A., ii, 223. 
magnetic properties of (Goilkb 
and Goerbxs), A., ii, 17. 
calorimetric study of (Mei ihjv , 
A., ii, 385. 

thermo-electric properties of Dirt 
and Portevis), A., ii, 1013. 
Carbon compounds, molecular reairanre- 
ments of (Derick and Horsmasnl 

A., i, 1054. 

Carbon, tetrachloride, ionisation pro- 
duced in, by radium emanation' 
(jAFFfe), A., ii, 658. 
tefrer iodide, preparation of 
tenois), A., i, 583. 
properties of, and its estimation :d 
presence of iodolorni \Las t -EN 0 i>'. 

A., i, 696. 

oxide, new (Jarrari>;, T., *• > 
(Meyer and Stetxek), A., i, w-';- 
monoxide (airtoitc ntf*). 

of (Meiiiuman), l’-.®- „ . 

specific heat of (Scheel aod nElH J 
A., ii, 183- „.j, r 

reactions of, with other ^ s u f , 
the influx of 
(Berth elot and waiph - 
A., ii, 744. 
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r .,bon monoxide ( mrbmic oxide), veloc- 
ity of the reaction of, on solu- 
tions of potassium permanganate 
/ J rsT and KAIJKOj, A., ii, 199. 
combination of irou salts and(Mxs- 
chot and Woringrr), A., i, 1311. 
apparatus for the extraction of, from 
blood (Nicloux), A., ii, 1071. 
poisoning by. See Poisoning, 
rsrimation of small quantifies of 
(Brpsck), A., ii, 75. 
estimation of, spectroscopically, ab- 
sorbed in hemoglobin (Hart- 
uidge), A., ii, 260. 

■/p'xide ( carbonic anhydride ), amount 
of, in natural waters which is ablo 
to attack calcium carbonate (Till- 
mass and Heublein), A., ii, 51. 
formation of, in the liver (Freise), 
A., i, 1267. 

formation of, in living perfused 
muscle (Elias), A., i, 1270. 
production of, in nerve fibres 
Tashiro), A., i, 930. 
absorption and emission spectra of 
heated (Schmidt), A., ii, 893. 
refractive index of (Sierthema), A., 
ii, 453. 

critical constants of (Cardoso and 
Bell), A., ii, 110. 
equilibrium diagram of (TammANn), 
A., ii, 45. 

crystallisation of (Bbhnken), A., ii, 
5S4. 

thermal properties of (Jen kin and 
Pve), A., ii, 753. 

vapour pressures of, between -160° 
and -183° (Osnes and Weber), 
A., ii, 1023. 

rate of diffusion of, into air (Fowl), 
A., ii, 839. 

influence of colloids and of suspen- 
sions of charcoal on the evolution 
of (Findlay and Kino), T., 1170 ; 
P., 173. 

solubility of, in water (Findlay 
and Williams), T., 636 ; P., 115. 
action of, under high pressure on 
acetates (Ipatiev), A., i, 1150. 
velocity of the reaction of, with 
alkalis and alkaline earths (Volt- 
lander and Si-rube), A., ii, 
198 ; (Thiel), A., ii, 199. 
action of, on sulphides (Costeanu), 
A., ii, 694. 

treatment of cultivated plants with 
(Hausen), A., i, 577. 
action of, ou the blood-vessels 
(Itami), A., i, 136. 
influence of the respiratory centre 
on the tension of, in blood 
(11 asselbalch), A., i, 119. 


Carbon dioxide [carbonic anhydride ), 
influence of, on metabolism 
(Laqueur), A., i, 547. 
influence of, on chlorine metabolism 
(Laqueur and Snapper), A., i, 
924. 

influence of atmospheric pressure on 
the excretion of (Higley), A., i, 
922. 

excretion of, in muscular work 
following forced breathing (Hi«- 
ley), A., i, 921. 

absorption bottle for (Koenig), A., 
ii, 433. 

apparatus for estimation of (Forbes), 
A., ii, 75. 

detection and estimation of minute 
quantities of (MacCoy and Tas- 
hiro), A., ii, 725. 

estimation of (Winkler), A., ii, 
725. 

estimation of, gravimetrically (De- 
jeanne), A., ii, 622. 
improvements in the Orsat appar- 
atus for estimation of (Dennis), 
A., ii, 424. 

modification of the Pettersson- 
Palmqviat apparatus for estima- 
tion of (Anderson), A., ii, 243. 
new apparatus for the volumetric 
estimation of (Gaither), A., ii, 
432 ; (Brubaker), A., ii, 433. 
liquid, apparatus for estimation of 
air in (Wentzki), A., ii, 725. 
estimation of carbon and (Gr£goire, 
Hendrick, Carfiaux, and Ger- 
main), A., ii, 243. 
estimation of, in carbonates (SlX- 
natt), A., ii, 432. 
estimation of, in minerals and rocks 
(Dittrich and Eitel), A., ii, 72. 

Carbonic acid, action of, on alkali 
and alkaline earth hydroxides 
(Thiel), A., ii, 396. 
glyceryl ester (ScHEUBLEandHocH- 
stettrr), A., i, 4. 
free, estimation of, in water (Noll), 
A., ii, 243. 

Carbonates, solubility in the solid 
state between nitrates, sulphates, 
and (Amadori), A., ii, 1030. 
microchemical detection of, in 
minerals (Heeger), A., ii, 244. 
estimation of, in soils (Gaither), 
A., ii, 338. 

Bicarbonates. See Alkali hydrogen 
carbonates. 

Dicarbon dioxide, attempts to prepare 
(Stau dinger and Anthes), A., i, 

604. 

Carbon yu5sulphide (Stock and Prae- 

torius), A., ii, 46. 
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Carbon tfiottomilphide, band spectrum of 
(Martin), A., ii, 811. 
disulphide, ionisation produced in, by 
radium emanation (Jaff£), A., ii, 
058. 

Carbon, absorbing apparatus for estima- 
tion of, in organic analyses 
(Vigreux), A., ii, 1071. 
estimation of total, modification of 
Parr’s apparatus for (Millar), A., 
ii, 337. 

estimation of carbon dioxide and 
(GrAgoire, Hendrick, Carpiaux, 
and Germain), A., ii, 243. 
estimation of, in iron and its alloys 
(SzAsz), A., ii, 621. 
estimation of, in iron and steel (Bufes), 
A., ii, 152. 

estimation of, in organic substances 
(Hart and Woo), A., ii, 877. 
estimation of, in soils (Pozzi-Escot), 
A., ii, 622. 

estimation of, in steel (V. John), A., 
ii, 431 ; (Hilpkrt), A., ii, 432. 

Carbon anode. See Anode. 

Carbon atom, asymmetric, theory of 
(Mohr), A., i, 155. 

4:5 Carbonato 3 methoxybenzoic acid, 

methyl ester (FrsCHER and Fkeuden- 
berg), A., i, 479. 

Carbonyl cyanide (Berthelot and 
Gaudkchon), A., i, 715. 
preparation of (Berthelot and 
Gaudechon), A., i, 837. j 

Carbonylferrocyanidea (Williams), P., | 

iO. 

Carbonylogallic acid (Fischer and 
Frf.udrnberg\ A., i, 479. 

Carbostyril, synthesis of (Meyer and 
Beer), A., i, 1230. 

Carbostyril-3-acetic acid and its amide 
and methyl ester (Perkin and Robin- 
son), T., 1980. 

a(or 8)-Carboxy adipic aoid. See Butane- 
a 77 (or atry)- tricarboxylic acid. 

o- Ca rboxy benzoy lamino webutyry lacet- 
amide (Gabriel, Colman, and Bott- 
cher), A., i, 627. 

4 Carboxybenzoyl-rt-benzoic acid, 2:5-rf«- 
amino-, and its 5-acetyl derivative 
and 2-nitro-5-ammo-, 5-acetyl deriva- 
tive (Aktien-Gesellschaft fur 
Anilix-Fabrikation), A., i, 621. 
2 -bromo- 5 -amino-, acetyl derivative 
(Aktien-Gesellschaft fur 

Anilin-Fabrikation), A., i, 366. 

o-Carboxybenzylidene-2-selenonaphthen- 

3 one (Lesser and Weiss), A., i, 
1186. 

Carboxydiarylhy drols , preparation of 

(Farbenfabkiken vorm. F. Bayer 
k Co.), A.,i, 360. 


9-Carboxyfluorene-9-aceti e acid . 

ethyl ester and anhydride. G\v, Ri 
and Mocker), A., i, Hgjj , 

9-Carboxyfluorene-9-propi 0nic . 
its ethyl ester and anhydiid^w 1 
li genus and MockerI, \ K 
Carboxyl groups, apparatus ’L’ !:?• 
tion of, m organic acids 
and Edwardrs), A., ii 5.35 ' SlKi ’ 
Carboxylase (Harden),’ V i 
(Neuberg and Roskstru’ 

782. ' 


distribution of, in plants fZur-,. 

A., i, 1140. ^ AUHl • 

of higher plants (Zaleski and Mi,v 
A., i, 148. uv - 

in plants, function of (Zvi pqwi 
Marx), A., i, 325. ' ,;1 ' : 

stability of (Nevbero), A., i, 14 ^ 
4-o-Carboxylbenzoyl 1 phen.yl-1 2-3-tri 
azole and its anhydride (Wolff •!■!< 
Heroher), A., i, 1107, 

2- Carboxy-l-naphthoxyacetic acid a-. 1 

3-Carboxy-2-naphthoxyacetic acid 

(Meyer and Duczmal), a., i. i^-* 

o-Carboxyphenylglycine. p-mti,,,','. 

ethyl ester (Rif.del), A., i, 4 ^ 9 . 

4-Carboxy-m-tolyloxyacetic U jj 
(Meyer and Duczmal), A., i. Uti. 

3- Carboxy-o- and -p-tolyloxyacetic acidi 
(Meyer and Duczmal), A. , i, 

Carboylmandeiic acid, amino-. ^ac-tri 
derivative (E. and H. 0. L Fis* her 
A., i, 1195. 

Carcinoma. Sea Cancer. 

Cardioid nltramicroscope, lvactb-us 
the (Biltz), A., ii, 653. 
Cardio-renal disease, respiration ari 
metabolism in (T.ewis, Ilvmi.. 
Wolf, Cotton, Evans, ami Dak 
groft), A., i, 1022. 

Cardol and «poCardol (Si'IEoki. 

Corell), A., i, 885. 
Carminazarinquinone and its derivatir-i 
(Dimrotii, Weuringh, and Hoi.cn. 
A., i, 978. 

Carminio acid (Dimuoth), A., i, 9 m, 

1081. 

Carnallite, physical properties ut. ainl 
of its mixtures (Arndt ami Krszfi . 
A., ii, 48. . 

Camosine and its nitrate, purmeatiei: <4 
(Gulewitsch), A., i, 1100. ^ 

estimation of, in mammalian 
(Mauthner), A.,i, 93$. 
Carnosinedipicroloaic acid, soduun a. 

(Mautiiner), a., i, 934. _ 

Carnotite containing calcium id i' 1 -;. 
of potassium (JItllebkand). « - •“ 

Carotine, absorption spectrum of {lOiif- 
and Ryxcki), A., ii, §96. 
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Siromoids, presence of, in plants (van 
WissEUSOH), A., l, i34. 

and its salts and deriva i.es 
User ami Rocques), A., i, 83. 
A;ure of bases obtained by heating 
1 f.e.ER and Rocques), A., i, 749. 
J&rpiliaic acid, potassium salt (Uger 
aJd Kocqi'Es), A., i, 84. 

Jartilafje, fluorine in (CAtmER and 
* i | .ukjiaxn'), A-» i» 789 . - 
3 Carvacroiycinnamio acid and its 
.thvl ester (Rchemann), A., i, 891. 

e&rvoinenthojie-afl-hydroxylanrineoxinie 

,„.l its derivatives (Cusmano), A-, i, 


"arvomentlionaajB'Wiiitroainineoxime 

“ a „.l its derivatives (Cusmano), A., i, 
Ml. . , 

:&sein ,'prtwaweia), preparation of ash- 
hve, and of its basic salts, its 
valency and molecular weight (van 
Slvkb and Boswortu), A., i, 659, 


660. 

iao-lrctric point of (Michaelis and 
Pechstein), A., i, 109. 
m> cmisation of (Daktn and Dudley), 
A., i, 1249. 

rst i mation of, in milk (Kober), A., ii, 

1088 . 

latsinogen, preparation of ash-free, and 
of its basic salts, its valency and 
molecular weight (van Slyke and 
llusWORTlI), A., i, 659, 660. 
liydiulysis of (Foreman), A., i, 1249. 
action of rennin on (Boswokth), A., i, 
1116. 

Castor bean, urease in the (Falk), A., i, 

433. 

constituents of the ash of the (Ham- 
u.v), A., i, 1031. 

action of manganous sulphate on lipase 
from the (Falk and Hamlin), A., 
i, 303. 

Catalase, paralysis and activation of 
(van Lakh), A., i, 783. 
of the liver (Micitaelis and Pech- 
stein), A., i, 1008. 
in frog's muscle (Hammersten), A., 

i, 1019. 

Catalysis (Marshall, Ackf.e, and 
Mybiw), A., i, 253; (Stieglttz), 
A., i, 1322 ; (Nirdunger, Rogers, 
and Acree), A., ii, 205 ; ( Agree), 
A., ii, 576 ; (Marshall, Harrison, 
and Acrer), A., ii, 577 ; (Robert- 
son 7 and Acree), A., ii, 658; 
( Travbe), A., ii, 854, 
and velocity of reaction (Meyer), A., 

ii, 204. 

by cations (Holmbrrg), A., ii, 942. 
homogeneous, theory of (Rosanoff), 
-A, ii, 204. 


CatalyBts, simultaneous action of (Ipa- 
tiev), A., i, 65. 

influence of foreign substances on the 
activity of (Paal and Karl), A., ii, 
1043. 

lecture experiment to show the speci- 
fic action of (Abel), A., ii, 691. 

Catalytic action (Boeseken), A., i, 43 ; 
(Boeseken and Schimmel), A., i, 
827. 

activity of acids (Dawson andPowis), 
T., 2135; P., 308. 

oxidation at high temperatures (Ko- 
kin), A., ii, 399. 

reactions at high temperatures and 
pressures (Ipatiev), A., i. 10, 
1165. 

influence of neutral salts on (Sneth- 
lage), A., ii, 1044. 
reduction (Skita and Meyer), A., i, 
53, 54 ; (Skita), A., i, 63. 
with hydrogen, apparatus for (Vos- 
winokel), A., ii, 498. 
by finely divided metals (Mathna- 
vbitia), A., ii, 688. 
studies (Abel), A., ii, 204, 766 ; 
(ARELand Baum), A., ii, 399. 

Cateohin, hydroxy-, and its hexaraethyl 
ether (Nieuenstrin), A., i. 501. 

Catechincarboxylic acid and its isomer- 
ides and the pentamethyl ether of its 
methyl ester {Nterknstbin), A., i, 
501. 

Catechol (pyrocatechol ; I ■.'I dihydrozy 
Imzp.nt), oxidation of (K ehkmann 
and Cordone), A., i, 1396. 

Catechol, /c/rachloro-, hemiethers (Jack- 
son and Kelley), A., i, 861. 

Oalh-a rdulis. active principles of (Stock- 
man), A., i, 84. 

Cathidine (Stockman), A., i, 85. 

Cathine and its sulphate (Stockman), 
A., i, 84. 

Cathinine sulphate (Stockman), A., i, 
85. 

Cathode, aluminium, volatilisation of an 
(Kaye), A., ii, 465. 
use of tantalum as a (Ostf.rhf.lp), 
A., ii, 823. 

Cathodes, oxide, cause of the emission 
of electrons by (CiKHRTs), A.,ii, 1005. 

Cathode rays. See Ravs. 

Cathode tubes, effect of temperature on 
luminescence in (Farnau),A.,u, 746. 

Cations, catalysis by (Hoi.mberg), A., 
ii, 942. 

complex, stability of (Ephraim), A., 
ii, 1061. 

magnetic, magneton and sterc numbers 
of (Heydweiler), A., ii, 919. 

Cattle, production of heat in (Armsby), 
A., i, 1413. 
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Cattle, effect of position on the metabol- 
ism of (Armsby and Fries), A., i, 
216. 

Caulophyllosapogeninand its derivatives 
(Power and S alway), T., 205 ; P., 2. 

Caulophyllosaponin and its deca-acetyl 
derivative (Power and Salway), T., 
204; P., 2. 

Caulophyllum tkalictroides, constituents 
of the rhizome and roots of (Power 
and Salway), T., 191 ; P., 2. 

Canlosapogenin and its derivatives 
(Power and Salway), T., 198 ; P., 2. 

Caulosaponin and its deca-acetyl deriva- 
tive (Power and Salway), T., 198 ; 
P., 2. 

Cell or Cells, electrochemical, cadmium, 
electromotive force of (Oholm), A., 
ii, 749. 

concentration, electromotive force of, 
containing silver nitrate (Bell 
and Feild), A., ii, 551. 
self-induction in (van Deventer), 
A., ii, 14. 

disturbing influence of air in (van 
Deventer), A., ii, 550. 
fuel (Baur and Ehrenberg), A., ii, 
I 3 . 

galvanic, polarisation of (Reichin- 
stein), A., ii, 662, 663. _ 
electrolytic valve action in 
(Winter), A., ii, 824. 
photo-electric, spontaneous charging 
of, in the dark (Thirring), A., ii, 
47i. 

valve, minimum potential of (Schulze), 
A., ii, 663. 

Cell or Cells, physiological, passage 
of dyes into (Ruhland), A., ii, 
848. 

physiological permeability of (Cho- 
quard), A., i, 423. 

stimulation of, by lack of oxygen 
(Gasser and Loeyenhart), A., i, 
543. 

animal, proteins in (Wiener), A., i, 
1271. 

artificial, new kind of (Harvey), 
A., i, 312. 

dead, apparent respiration of, in the 
reduction of pigments (Meyep.iiof), 
A., i, 146. 

living, effect of lipoids on osmosis in 
(Vernon), A., i, 802. 
plant. See Plant cells. 

Celluloid, absorption of gases by (Lefe- 
bure), P., 368. 

Cellulose (Piest), A., i, 250. 
cr) stalliuc, solubility of, from differ- 
ent sources (Alkxandrowicz), A., 
i, 419. 

acetylation of (Osr), A., i, 446. 


Cellulose, fermentation 0 f bv y, 
(Pringsheim), A., i, j.?3j 6,et «u 
decomposition of, by he-iT /n 
A., ii, 579. f 
hydrolysis of (Will, T in,,, , 
Zechu bister), A., i 95', R W 1 

partial hydrolysis of {Zemp! V' c’ , . 

708. -.-Vi, 

h ydroljai8^nd aoetolyaU of (0 . T 

benzoylation of (Ost and Ktnv . 

i. 1043. K 

methyls tion of, and acetyl deriratir. 
of the methylatiou products i'Dcv 
ham and Woodhousp) t \ -t ' 
P.,251. * ’ 

nitration of (Haeussermaxs) { • 
1043 ; (Meissner ; Herr ind ni!' 
py), A., 1 , 1305. 

action of ozone on (DohSr and Ti t 
N1NOHAM), T., 677; f ( 

(Dor&S), T., 1317 ; l>., 222’ 1 

estimation of (Cross and Betas i 

“• 181 \ IParker), A., i'V- 
(Rao and Tolless), A., ii. soi. 
benzoates (Briggs), A., i, 594/ 
^-chlorobenzoate (Hauser and Mr>. 

chner), A., i, 363. 
formates (Wordes), A., i, 19. 
nitrate (nitrocellulose), a new (Ta>. 
sart), A., i, 18 

preparation of (Trdesco). A . i 

447. 

hydrate of (Chandf.i.on), A., i, n 
viscosity of solutions of (Bakf.r , 
T., 1653; P., 244; (Schwarz 1 . 

A., ii, 189. 

investigation of, in the polarisation 
microscope (Amrkonx), A., ii, 

897. 


estimation of nitrogen in (Kuhlee, 
Marqubyroi., and Joy (set ■, A . 
ii, 334. 

Cementite, molecular heat, of formation 
of (Ruff and Gerstex), A., ii. 295. 
decomposition of, by heat (Sissnei;). 
A., ii, 412. 

Cement limestone from Santa Marine!!! 

(Parravano), A., ii, 130. 
Cemetery, detection and estimation of 
arsenic in the soil of a (Zvccari), A., 

ii, 151. 

Cephseline, hydrochlorides from d-.u;F. 

and Pyman), 227. 

Cephalin in the liver (Frank), A., '■ 


674. 

Cerebroue, isolation ami purification •>< 
(Lap worth), T., 1029 ; R, J'J- 

Cor oRmn i n acid (LeYEXE UnJ • b 


A., i, 889. . . 

and its acetyl derivative ( • 
and West), A., i, 537. 
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Cer»broaidesof the hrain(TaiIRFKt.I>KK), 

' ” 747 ; (Levenr), A.. .. U». 
Cerrtro-spiMl Buid, secret™ of (Duos 
and Halliburton), A., 1 , 1413. 
in nervous diseases (Stanford), A., i, 


f ov. . . . - 

detection and estimation of ammonia 
in (Thomas), A., ii, 527. 

Cerevesin (Thomas), A., i, 943. 

Cerium chloride, compounds of ammonia 
with (Barrb), A.* ii, 409. 

///oxide, use of, as contact substance 
in organic analysis (Bekk), A., ii, 
931. 

reduction of (Damiens), A., ii, 864. 
silver sulphate (Pozzi-Escot), A., ii, 
409. 

tungstate, miscibility of, with lead 
tungstate (Zambonini), A., ii, 696. 
CerouB sulphate, dissociation of (Woh- 
ler ami GrOnzwbio), A., ii, 562. 
Cerium, detection of (Wirth), A., ii, 


712. 


separation of, from tungsten (Wun- 
l>EEi and Schapira), A., ii, 797. 
Cerotic acid, ceryl ester (Dimroth, 
SciiEt’iiRK, and Shbrndal), A,i, 981. 
Cerous salts. See under Cerium. 
ijtmn elaphus, fat of (Klimokt and 
JIkisl), A., i, 1413, 

Ceryl iodide (Ryan and Algar), A., i, 


336. 


Ceryl-Z-glucoBide and its tetra-acetyl 
derivative (Salway), T., 1027 ; P., 


171. 


Cetyl. Sec Hexadecyl. 

CetyUulphonic acid. Sec Hexadecanc- 

sul phonic acid. 

Chalcocite. See Copper glance. 

Chalkonea (Baroellini and FtNKEL- 
•stein), A., i, 59 ; (Bargellini and 
Mautegiasi), A., i, 90. 

Chalybite, investigation of (Grun- 
heiig), A., ii, 516. 

Charcoal, oxidation of, at moderate 
temperatures (Hofmann, Schum- 
i'Ei.T, and Ritter), A., ii, 954. 
and barium oxide, absorption of nitro- 
gen by mixtures of (Ewan and 
Nai-ier), A., i, 714. 
animal, adsorption of potassium 
chromate and dichrouiate by 
Okyng), A., ii, 761. 
t'ce also Carbon. 


Chaulmoogric acid in the seeds of On- 
' r ' /,a whinata (Gouliiino and Akkps). 
I 1 ., 197. 

Cheese, actively of Penicillium roque- 
forte in (Thorn and Currie). A., i. 
1139. ’ ' 


hi'ine-soluble protein from (van Slyke 
and Bosworth), A., i, 660. 


Chelidonium, lipase from aeedB of {Bour- 
not), A., i, 920. 

Chemical action, production of light by 
(Vincent and Mauley), A., ii, 369. 
calculations, reform of (Hanssen), A., 
ii, 690. 

compounds, containing labile hydro- 
gen atoms, absorption spectra of 
{Brannigan, Macbeth, and 
Stewart), T., 406 ; P., 58. 
symmetry in the systematics of 
(Schleicher), A., ii, 497. 
constitution, use of the magnetic 
field in determining (Pascal), 
A., ii, 544. 

and colour (Kehrmann), A., i, 
1320. 

relation between crystalline sym- 
metry and, of organic compounds 
(Wahl), A., i, 693. 
influence of, on inter facial tension 
(Hardy), A., ii, 480. 
and fluorescence, relation between 
(Stark), A., ii, 2, 456 ; (v, Lie- 
big), A., ii, 742. 

relation between residual affinity 
and (Clarke), T., 1689; P., 249. 
relation between maguetic double 
refraction and (Cotton and Mou- 
ton), A, , ii, 288. 

and rotatory power (Pickard and 
Kenyon), T., 1923; P., 266. 
influence of, on the rotation of 
optically active substances (Kufe 
and Wolfsleben), A., i, 264 ; 
(Rupe), A., i. ?66 ; (Rube and 
Lenzinger), A., i, 884. 
and absorption spectra (Meldola 
and Hewitt), T., 876 ; P., 160. 
of alkaloids (Dohbik and Fox), 
T., 1193; P., 180. 
of benzene derivatives (Vali- 
asohko), A., ii, 367. 
influence of, on the thermal pro- 
perties of binary mixtures (Van- 
stone), T, 1826; P., 262; 

(Pascal and Nokmand), A., i, 
304 ; ii, 292, 1031. 
and viscosity (Dunstan and Thole), 
T., 127 ; (Dunstan, Hilditch, 
and Thole), T., 133; (Dunstan, 
Thole, and Benson), P., 378. 
in relation to bactericidal action 
(Browning and Gilmotjr), A., i, 
1138. 

lability and absorption of ultra-violet 
light (Henri), A., ii, 690. 
polarity and anoxybiosis (Drzewina 
ami Bohn), A., i, 557. 
reactions, formation of molecular com- 
pounds in. the primary stages of 
(Engler), A., ii, 767. 
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Chemical reactions induced by sunlight 
(Ganassini), A., i, 449. 
and radius of curvature (Reboul), 

A., ii, 489. 

ionisation in (Tanatar and Burk- 
ser), A., ii, 273. 

kinetics of (Orlov), A., ii, 127, 128, 
681,682, 683, 938. 
velocity of. See Velocity, 
reversible bimolecular (Herz and 
KtjKTZE), A., ii, 33. 
reactivity and absorption spectra 
(Balt and Rice), T., 91, 2085 ; P., 
216. 

substances, free energy of (Lewis), A., 
ii, 112. 4 , . , 

Chemistry, analytical. See Analytical 
chemistry. 

Ckenopodium, constituents of the oil ot 
(Nelson), A., i, 189. 

Cherry, extraction and investigation of 
colouring-matter from the (Mason i), 
A., i, 574. 

Chick, digestion in the (Shaw), A., i, 
545. 

embryonic, nutrition of the (Ry- 
waters), A., i, 311; (Bywaters 
and Roue), A., i, 926. 

Chicory. See Cichorium intybm. 
Chillagite (Ullmann), A., ii, 867. 

China oil, constitution of (Fokin), A., i, 
442. 

Chitin, constitution of (Kotake and 
Sera), A., i, 1212. 

detection of, in bacteria (Yibhovkr). 
A., i, 142. 

Chloral, polymerisation ©f (Boeseken 
and Scbimmel), A., i, 827. 
viscosity of mixtures of, with water 
and with ethyl alcohol (Kurnakov 
and Efremov), A., ii, 388. 
action of aluminium chloride on 
(Boeseken and Schimmel), A., i, 
828. 

See also Metachloral. 

Chloral hydrate, condensation of carbam- 
ide and (Coppin and Titherley), 
P., 352. 

molten, action of hydrazine and its 
derivatives on (Knopfer), A. , i, 703. 
reduction of, by yeast (Lintner and 
Luers), A., i, 1423. 
influence of, on hyperglycmnna 
(Jacobsen), A., i, 938. 
Chloralhydrazine and its benzylidene 
derivative (STOLLfc and Helwerth), 
A., i, 1051.' . . 

o- ami 0-ChloraIoaej, reduction products 
of (Hanriot and Kling), A., i, 593. 
Chlorftloxime, action of, with water ana 
alkalis (Palazzo and Egidi), A.. 1, 
249. 


Chlorate! and Chlorides a,, , 

Chlorine. ,ee Ui *r 

Chlorine, atomic weight of . 
and Tofrpaias), A ii I’i" 1 ’ 

^ 771 A '’ 770 ; 

weight of a normal litre of (J !0 , ... . 

and Tourpaian), A., ii, ,oj 
Amount of, in the ri™ 
(Thompson), A., i, l)3o 1 ‘ M 
valency of (Mathews), A., ii, w, 
crystalline properties 'of (\Y\hlM 
ii, 580. ' 1 

interaction of hydrogen aad (Chapman- 
and Underhill), T., p Tr' 
photochemical kinetics of the combi- 
nation of hydrogen ami (Boi, E v -. 
stein and Dux), A., ii, 1039. 
Hydrochloric acid {hydroycn cih, r ;,i 
(Cardoso and Germans' A 
111. 

electrical conductivity ami iosii.-at:rj : 
of solutions of (Mvllrri Y ii 
11 . ' ‘ ’ 
influence of water on the partial 
pressures of, above its alcoholic 
solutions (Jones, La worth, aui 
Lingfokd), T, , 252 ; P., 5. 
gaseous, equilibrium of the adion 
of, on zinc sulphate (Maimxos;, 
j A.,ii,S95. 

i presence of selenium in (Moi.es aid 
i PiSa de Rudies), A., ii, 209. 

i formation of, in the stomach > Lupu- 
Suarez), A., i, 123. 

Chlorides, reduction of, by sodium 
(Hunter), A., ii, 701, 
estimation of, in water (Lombaki- . 
A., ii, 1068. 

Chlorates, transformation of hyp- 
chlorites into ((Jlakens 1 , A., i:. 
772. 

detection of, colorimctriahy dii- 
raerts), A., ii, 238 ; (Puzzi- 
Escot), A., ii, 616. m 
. ' estimation of (Atack), A., ii. life 
I Hypochlorous acid, action of, on 
] ary amines (Meisexheimkr), A.. 1. 
s 447. , . 

Hypochlorites, transformation ofuit. 
1 chlorates (Clarkns), A., 11. 

bleaching action of (lIlROIXs. 
a 302. . . I 1 

colour reactions of, with • 

0 and ethyl-anilines (Leech, *■ 

ii, 891. . 1 . .. 

electrochemical apparatus or ' ' 

a tion of (Rideal and to*- 

A., ii, 872. . 

d assay of (Ducslub). M," t 

1 Perchloric acid, .. 

(Maiheks), A., h, 401. 
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Chlorine, detection of (DenigEs and 
Chkli.e), A., ii, 72. 

electrochemical apparatus for detection 
of( Kt deal and Evans), A., ii, 872. 
estimation of, in blood (Snapper), A., 

i. 7-56 ; (RogEe and Fritsch), A., 

ii. 872; (Bang), A., ii, 974. 
o-itimation of, in blood and urine 

iLaksson; v. BogdAndy), A., ii, 

426. 

estimation of, in water (Tillmans and 
Heit.i.ein), A., ii, 786. 

Chlorine number, a new constant for 
fits (Zlatarov), A., ii, 1083. 
Chloritoid, identity of ottrelite with, and 
.•ompvdtion of minerals of the same 
L <r.mi» (Manassk), A., ii, 234. 

Chloroamminedimetbylglyoainiecobalt, 

crystals of (Artemeev and Mura- 
(fUtEv), A., i, 1161. 

Chloroform and benzene, latent heats of, 
and of their mixtures (Fletuuer 
and Tyker), T., 517. 
and ethyl ether, vapour pressures 
of mixtures of (Dolezalek and 
.Scut lze), A., ii, 108, 482. 
beat development on mixing ether and 
: Mme. and H. Makcrlet), A., i, 440. 
effect of, on the respiratory exchanges 
of leaves (Thoday), A., i, 1425. 
Ihlorocolumbium. See under Columbian!. 
Ihlorogenic acid in latex (Gortek), A., 
i, 143. 

Jhlorohydrin benaylidene ether (Ger- 
jiai:dt), A., i, 47. 

Ihlorohydrius, alkaline decomposition of 
'Smith), A., ii, 35. 

Ihloro-ketones, characterisation of 
(Ui.aisk), A., i, 705. 

Chlorophyll (Marchlkwski), A., i, 287 ; 
{ Willstatter and FoksEn), A., i, 

199 ; (WlLLSTATTER, FlSCIIER, and 

ForsEx), A., i, 1214; (Will- 
matter and Fischer), A., i, 1218. 
colloidal, in living plants (Ivanovski), 
A., i, 326. 

■'"Chlorophyll-a, potassium salt (Will- 
statter, Fischer, and ForsEn), A., 

i. 1216. 

Ihlorosis in green plants (MazE, Riot, 
and IjKMOIGne), A., i, 1429. 
Jhlorosulphinic acid, (7-amyl ester 
(McKenzie and Clough), T., 698. 
i Cholestanol, constitution of (Windaus 
and Uibiug), A., i, 969. 

?holeBteroI (Windaus and Uibrio), A., 
i, 969. 

origin and destiny of, in the animal 
organism (Ellis and Gardner), A., 
i, 222. 

oxidation of (Windaus and Resau), 
A.,i, 615. 


Cholesterol, oxidation of, in the animal 
organism (LifschDtz), A., i, 932 
liquid crystalline compounds of (Gau* 
bert), A., i, 264. 

influence of, on haemolysis (Jahnson- 
Blohm), A., i, 793. 
mixtures of cyclamen and, haemolytic 
action of (Riesenfeld and Lum- 
merzheim), A., i, 1260. 
and non-volatile fatty acids, amounts 
of, iu animal organs (Mayf.ii and 
Schaeffer), A., i, 424. 
importance of, and its estimation 
(Wackrr and Hueck), A., i, 554. 
estimation of (Lifschutz), A., ii, 
886 . 

and its esters, estimation of, in blood 
(Kauders), A , i, 1258. 
estimation of, in the brain (Frankel, 
Kirschbaum, and Linnert), A., i, 
128. 

estimation of the oxidation products 
of (Lifchutz), A., ii, 350. 

Cholesterol-tf-glucoaide and its tetra- 
acetyl derivative (Salway), T., 1026 ; 
P., 171. 

Cholesteryl chloride and nitrobenzoatc, 
refractive indices of (Kreide), A., ii, 
993. 

Cholestyl bromide (Windaus and 
Uibrig), A., i, 969. 

Cholic acid ( cholalic acid) (Sciienck), 
A., i, 1042. 

determination of the constitution of, 
by bromination (Jansen), A., i, 9. 
absorption of, in theintftstine(JANSEN), 
A., i, 126. 

strontium salt (Knoll k Co.), A., i, 
341. 

detection of (Villk), A., ii, 889. 

Choline and allied bases in the saliva of 
the horse (Houdas), A., i, 551. 

Chondroitin-sulphuric acid, constitution 
of (Leyene and La Forge), A., i, 
917, 1006. 

Chromic acid. See under Chromium. 

Chromite {chrome iron ore), from Northern 
Caucasus (Besborodko), A., ii, 64. 
from the Ural dunites (U up arc and 
Pina de Rubies), A., ii, 867. 
analysis of (Bourion and Deshayes), 
A.,ii, 882. 

Chromitite (Jovitschitsch) A., ii, 
420. 

Chromium, influence of, on nickel steels 
(Quillet), A., ii, 603. 

Chromium alloys with cobalt and tung- 
sten or molybdenum (Haynes), A., ii. 
328. 

Chromium hydrates, magnetic properties 
of (Fbytis ; Wyrouboff), A., ii, 
381. 
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Chromium hydroxide, solubility of, in am- 
monia (Jovitschitsch), A., ii, 223. 
nitrate, action of acetic anhydride on 
(Wzinland and Reihlen), A., i, 
1150. 

sesyuioxide ( chromic oxide), estima- 
tion of free and combined, iodo- 
metrically (Groger), A., ii, 626. 
Chromic acid, electrolytic production 
of, from chromium sulphate (As- 
kejtasy and Rf.vAi), A., ii, 472. 
neutralisation of (Dubrisay), A., 
ii, 712. 

Chromium sulphates, violet (SAn£chal), 
A., ii, 328. 

Chromous salts, autoxidation of (PIC- 
CARD), A., ii, 779. 
dthydrazine haloids (Traube and 
Passarge), A., ii, 604. 
hydrazine sulphate (Traube and 
Passarge), A., ii, 604. 

Chromium organic compounds : — 
ChromiformatOB (Wrinland and 
Reihlen), A., i, 1300. 

Chromium, detection of (Terni), A., ii, 
881. 

estimation of (Jakubowski), A., ii, 
156. 

estimation of, gravimetrically, by 
means of hydrazine (Hanus and 
Lukas), A., ii, 731. 
estimation of, volumetrically, in pre- 
sence of iron (Kurtenacker), A., 
ii, 731. 

estimation of, in rocks (Dittrich), 
A., ii, 344. 

estimation of, in steel (Demorest), 
A., ii, 439. 

estimation of, colorimetrically, in steel 
(Garratt), A., ii, 532. 
estimation of, gravimetrieally, in steel 
(Zisberg), A., ii, 796. 
iron, and vanadium, estimation of, 
volumetrically (Atack), A., ii, 345. 
quantitative separation of aluminium 
and (BoUKION and Drshayes), A., 
ii, 882. 

quantitative separation of iron and 
(Bourion and Deshayes), A., ii, 
626, 

separation of manganese and (Corne- 
lius ; Dedekichs), A., ii, 627. 

Chromogens, respiratory, of plants, ab- 
sorption of oxygen by (Palladin and 
Tolstaja), A. , i, 430. 

Chromous salts. See under Chromium. 

Chryaarolin, commercial, constituents 
of (Tutin and Ci.ewer), P., 285. 

Chrysocolla, composition of (Footf. and 
Bradley), A., ii, 867. 
from the Belgian Congo (Bottgen- 
bach), A., ii, 784. 


Chymosin. See Rennin. 

Cich&rinm intybm (chicory iw 
tabolism of (Gkafe and Vm-Y 
i, 148, 1283. 11 1: ■ A 

Ciliaztic acid, constitution of 
A., i, 1042, , 

Cimolite, behaviour of on 
cobalt solution 

Oincholcnponic acid, ethyl estn k 

MASK, Zkller, and Hern ' Y"' 

isoCinchomeronic acid and its deri 
tives (Meyer and Staffed * 
530. Al - '• 

isoCinchomeronodiazoimide iMevpi- , . 

Staffen), A., i, 531. :i 

fwCinohomeroiiodibeTizylideneliydrazid. 

(Meyep. and Staffe.v). A., i 531 

wcCiachomerono^J-CJ-chlorobenzylidene 

hydrazide (Meyer and Stakffv * 
i, 531. ,A ” 

isoCinchomerouohydrazide (Meyer a i 
Staffen), a., i, 530. 

isoCinchomerono</i-4-hydroxy-3meth 
oxyhenzy lidenehy dra 2 Lde (Meyer aid 
Staffen), A., i, 531. 

Cinchona alkaloids, formation of. ].v 
reduction of quinaketones (Kai? 
mann and Huber), A., i, pm. 
hydrogeuised, preparation of esters 
of (Yereiniotb Chin inf abrikex 
Zimmer k Co.), A., i, 85. 
synthetic bases related to the (Kao- 
* mann), A., i, 763. 

Cinchona hark, estimation of “cruth 
fibre” and “cellulose” from (Mat- 
thes and Konig), A., ii, 736. 
Cinchona Ledgeriana, extraction of quin- 
ine from the seeds of (van Leersci). 
A., i, 1142. 

Cinchonine, rate of change of, into tin- 
chotoxine (Biddle and Rosenstein , 
A., ii, 492. 

Cinchotoxine, rate of change of oinchc- 
nine into (Biddle and Kosensiein. 

A., ii, 492. 

phenylhydrazone.picrate (Kaufmans. 
Huber, and Stettbacher), A., L 
<63. 

Cineole (cucalyptol), estimation oi. m 
essential oils (Dodge), A., ii, Gl- 
Cinnamaldehyde, conversion o'- lu ' 
phenyl vinyl ketone (Straus m 
Berkow), A., i, 1317. 
hydrazones of (Gr.aziaSI 
a i infil 


and B' 1 - 


vini), A., i, 


Ciauama'ldchydo o-, -in-, ;H* r “ 

phenylhydrazones (Gkaziani), - i - 

Cinnamaldehyde j'-ditolylhydrft™^ 
(Graziaki and Bovistl. A . - 
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C,uoam»ldetiyJepl«y lll 5;itM<"‘«. 

Jij( , JJ( j tl t' styjilinic acut and (AGOarl- 
\ kuik A., i, 159. 

Cinnamchloroamide and m- aud p. 

, iIt „. : Wkehuan), A., i, 1195. 
Ciaoamio acid, ammonium salt (Mo- 
Master), A., i, 444. 
i, J( l bromo-, di'Uromo-, aud o-chloro-, 
barney) eaters of (Farrrneabkiken 
O' (ttvcv h fieri A i 


detection of, microchemically (Ton- 
mass), A., ii, 351. 

Cinnamic acid, o-iodo*, methyl ester, 
amide aud diamide (Weitzenbock), 
A., i, *259. 

■'Mliio-, and its xanthate, thiocyano-, 
and c-thiol- (Chmelewski and 
Fin Bin. ani>kr), A., i, 860. 

Cinnamic acids, configuration of the 
stereoisomeric (Liebermann), A., i, 
265. 

1 . .» U>geii -substituted , and their deriva- 
tives, behaviour of, in ultra violet 
light (Stoermer and Heymann), 
A., i. 618. 

io.iu-, investigation of (James), T., 
1368; P., 173. 

Cinnamoylacetone (Lampe and Milo- 
bf.npzki), A., i, 876. 

Cinnamoylcarvoxime (Rupe and Wolfs- 

lkbks), A., i, 265. 

4CinnamoyM-phenyl-A'-cJ/fMpentflne- 
3:5-dione-4 carboxylic acid, ethyl 
ester (Lampe and Milobendzki), A., i, 


3-CinnamoyM:2:4-triphenylpyrrole, 5- 

•' liloro- (Almstiiom), A., i, 1241. 

2 Cinnamoyl-1 :3:5-triphenylpyrTole, 4- 
rlilotxi- (WiDMAS aud Alms from), 
A., i, 1221. 

Cinnamylacetoacetic acid, menthyl ester 
(Kupk and Lenzisger), A., i, 267. 
Cinnamylideneacetic acid { styrylacrylic 
bimolecular, and its derivatives 
f R uber), A., i. 274. 

Cinnamylideneacetic acid, n-cyano-, 
esters of, and the action of light on 
ib<-in (Reimer and Keller), A., i, 

I '* 60 . 

«-7 -Cinnamylideneacetic acid, inethyl 

'“'ter (Stobbe aud Barbaschinov), 
>,i, 178. 

Cinnamylideneacetic acidB, action of 
light on (Stobbe and Barbaschinov), 
A., i, 177. 

Cinnamylidene acetonitrile, action of 
liglit on (Stobbe and Barbaschinov), 
A., i,177. 

Cinn&my lidaneaniline, compound of 
^*459 C 8C '^ an< * ^ G0STISKLIjl )» A., 


Cinnamylideneazine, compound of styph- 
nic acid and (Agostinelli), A., i, 
459. 

Ciunamylidenediacetyl and its mon- 
oxime (Diels and Sharkoff), A., i, 
876. 

Cinnamylidenehomopiperonylamine 

(Decker aud Becker), A., i, 291. 

2 - C innamy liden ehy drazinohy dri ndene, 
dM-hydroxy- (Peacock), T., 674. 
Cinnamylidenemalonie acid, di- and 
tetra-bromidcs (Stobbe and Bar- 
baschjnov), A., i, 178. 
CinnamyUdene-a-oximinopropionic acid 
(Ciusa and Bernardis), A., i, 860. 
Cinnamylidenepyravic acid, oxime and 
hydroxylammeoxime of, and deriva- 
tives of the latter (Ciusa and Ber- 
nards), A., i, 859. 

Ciunamylideue -^-toluidine and its salts 
(Tinkler), T., 894 ; 1\, 114. 

S-C innamy 1 glucoiide (Bourqitelot and 
Bridel), A., i, 498. 

Cinnamyl methyl ether (Riedel), A., i, 
1224. 

iodohvdrin derivatives of (Beaufouk), 
A., i, 466, 467. 

Citraconic acid, ammonium salt (Reiser 
and Me Master), A., i, 248. 

Citric acid, attempts to produce, by 
fungi (Wrhmer), A., i, 1424. 
production of, from glycerol by fungi 
(Webmer), A., i, 229. 
neutralisation and dissociation of (En- 
klaar), A., ii, 29. 
action of Bacillus eloaem on (Thomp- 
son), A., i, 228. 

and its calcium sails, action of, on 
the curdling of milk (Katz), A., i, 
212 . 

ainmoninm salt, preparation of neutral 
solutions of (Bell and Cowell), 
A., i, 162; (Patten aud Marti), 
A., ii, 790. 

cupric salt (Pickering), T., 1354 ; 

! P., 191. 

, ferric salt (Pickering), T., 1362; P., 

I 191. 

j detection of, in wines (Frksenius and 
GrOnhut), A., ii, 255 ; (Den inks), 

! A., ii, 1082. 

estimation of, in presence of other 
j acids (Gowing-Scotes), A., ii, 162. 

| estimation of, in presence of malic 
| and tartaric acids (Mathieu and 

Ferre), A., ii, 990. 

I Citronella oil, estimation of gerauiol and 
! citronellal in (Schimmel & Co.), A., 
j i, 744. 

‘ Citronellaldehyde(ci/ro7i€WcZ),estimation 
i of, in citronella oil (Schimmel k Co.), 
A., i, 744. 
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Citronellol d-glucoside and its acetyl 
derivative (HamalaINEN), A., i, 497. 
Citrophosphate solutions, production of 
(PRATOLONGO), A., ii, 467. 
electrical conductivity of (Prato- 
longo), A., ii, 282. 

Citrophosphate* (Quartauoli), A., ii, 
588. 

Claiaen condensation, catalytic action 
of esters in the (Johnson and Hill). 


A., i, 977. 4 .. 

Clay*, adsorption by (Rohland), A., u, 
27, 302, 762. 

action of hydroxyl ions on (Rohland), 


A., ii, 412, 955, 964. | 

liquefaction of, by alkalis (Neubbrt), 
A., ii, 510. 

baking of (Braesco\ A., ii, 777. 
thermal analysis of (Ruby-Wallach), 
A., ii, 710. 

estimation of organic matter in (Ehren- 
berg, Diebel, and Verkbnstedt), 
A., ii, 725. 

Clupanodenic acid (Grey), A., i, 552. 

Cluytinic acid, methyl ester (Puwer, 
Tutin, and Rogerson), T.,1284. 

Coagulation (Schryver), A., ii, 850. 
by electrolytes, relation between 
adsorption and (Ishizaka and 
Freundlicii), A., ii, 486 ; (Freund- 
lich and Ishizaka), A., ii, 1032. 

Coal, Alabama, radium content of 
(Lloyd and Cunningham), A., ii, 
746. 

composition of (Jones and Wheeler), 
P., 376. 

volatile constituents of (Clark, 
Wheeler, and Platt), T., 1704; 
P., 250 ; (Wheeler), T., 1715 ; P., 


formation of, from cellulose by heat 
(Bergius), A., ii, 579. 
fractional distillation of (Yignon), A., 
i, 153. 

vacuum distillation of (Burgess ami 
Wheeler), P., 376; (Pictet and 
Bouvier), A., i, 1315. 

Coal gas, explosion of air and (Sellars 
and Campbell; Sellars), A., ii, 
831. 

estimation of benzene in (McCarthy), 
A., ii, 158. 

estimation of naphthalene in (Schlum- 
rergek), A., ii, 441. 

Coal-tar, origin of the cyclic bases ol 
(Maillard), A., i, 1379. 

Cobalt, magnetic resolution of the 
spectrum of (Graftdyk), A., ii, 1. 
magnetic susceptibility of (Honda 
and Takagi), A., ii, 381. 
origin of the colour produced by solu- 
tions of (Bukgsyaller), A., ii, 58. 


Cobalt alloy* with boron ... 
permeability of (Bixet V,r 
neix), a., ii, 667 . -*• 

with chromium and turn.* 
molybdenum (Haynes) 
with manganese (Hiegk), A bir-" 
with molybdenum (Rayi.t La 
MANN), A., ii, 1062. Um ’ 

with nickel, hardness of ,p rcil , 
Kaneko), A., ii, 778 , 1 a!l * 

Cobalt-base* {, cobaltamm t i 
dissociation of (Biltz., \ 
salts of (Werner and McCnvi'.L-, . 

A.,i, 19;{WEUSR, ;aI „lS„ , ! ■ 

A., i, 21 ; (WgRXEK Uld I 1 ' 
ov), A.,i, 22. V 

relation between absorption S |»« n 
and constitution of (Utiiei' ant 
NiKObori’ios), A., ii, 2o3. 
Cobalt Balts, complex, spoetro ciieinistrv 
of (Shjrata. ami Ukiuij.-' , : 
999 . . 

absorption spectra of, in acetone v-l 
alcohol (Housioux and Okvv i* 

;; r/iq 


ii, 

absorption of light by (Brown! \ 

ii, 454. 

action of potassium hydrogen earbonr* 
on (Nanty), A., ii, 196. 

Cobalt chloride, equilibrium in the 
tera : pyridine and (Pearce aid 
Moore), A., i, 1380. 
ammonium and potassium mulyWata 
(Eliaschevitsch), A., ii, flijp. 
nitrate, extinction curves in aU-sorpti-.ii 
spectra of solutions of (ILeiiton . T.. 
249; P., 4. 

oxides, equilibrium of (Bcugstali.ei:), 

A., ii, 57. 

Cobaltous sulphate, compounds uf. with 
lithium, potassium, ami sodium ful- 
pliates (Calcagni ami Marotia . A.. 

ii, 1060. 

Cobalt organic compounds, oxidation 
(Colin and SliXfiCHAi.}, A.. 
310. 

Cobaltous thiocyanate, preparation any 
properties of (Wernicke, 5 , A., i. 
451. , ...... . 

Cobalt, estimation ol, in steel (KmSTi. . 


A., ii, 985. . 

Cobalt atom, the asymmetne (i'ERM 
ami McCutohEon), A., \ j* 
(Werner and Shi rata). A., i.^ 
(Werner and Tbcherno' /, A., >• - 

Coca, Java {E^roxtflmnowgw*-** 

alkaloids of (db Jong), A., i, , 
Cocaine, absorption epectraiu 

stitution of (Dobbie ami o. „ 

1193 ; P-, 180 . 

ultra-violet absorption 

(Gompel ami Hk sh 0i a ' : •' ’ 
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Cocaine, excretion of (Rifatwauidani), 

Ji-ohiction between, and its substitutes 
(SCIIEBBATSCHEV), A., ii, 82. 

Coccin, mono - and tri-bromo-, and their 

C derivatives (Dimroth and Schzober), 
Coccinin'and its tetra-acetyl derivative 

/Dim roth aud Kereoyius), A., 1 , 


Coccinone and its derivatives (Dihroth 
and Kerkovius), A., i, 9r9. 

Cccitinsal, use of, in dyeing cotton 
DioRuTll), A, i, 1081. 

Cocoanut oil, alcoholysis and composition 
of (Et.snoN), A., i, 159. 

Codeine, thebaine, and narcotme, poly- 
morphism of (Gaubert), A., i, 643. 

Codeine, amino-, and its acetyl derivative 
and its salts (Fbruein), A., i, 750. 

Coffee, presence of pyridine in (Ber- 
tram! and Weisweilleb), A., i, 


Coffee oil, extraction of (Grafe), A., 


Cohesion of liquids (Mathews), A., ii, 


Colchiceine, /ribrorao- (Zeiskl and v. 

Slot kert), A., i, 1378. 

Colchicine and its derivatives (Fuhner), 

A., i, 793. 

apparent colloidal character and 
molecular weight of, and bromo-de- , 
rivalives (ZeisEL and v. Stockkrt), j 
A., i, 1377. 

Colloids (llARY), A., ii, 120. 

electrical synthesis of (Benedicks), 

A., ii, 99, 307. 

experiments on (Coward), A., ii, ; 
935. i 

classification of (Ostwald), A., n, 32 ; 
(Zsigmondy), A., ii, 762. 

thermodynamic theory of (Tolmax), j 
A., ii, 488. 

stalagmometric studies of solutions of | 
(Bekczei.ler), A., ii, 760, 761 ; i 
(Bekczkllkr and Chaki), A., ii, I 
760. 

influence of hydrogen ion concentia- \ 
tion on mixtures of (Michaelis , 
and Davidsohn), A., ii, 847. 

influence of, on the solubility of gases 1 
in water (Findlay and Williams), i 
T,, 636 ; I\, 115. 

“ related ” absorption curves of j 
(Mecklenburg), A., ii, 676. 

influence of, on the electrode: products 1 
of the electrolysis of metallic salts ; 
(Marc), A., ii, 551. 

changes in the physical conditions of , 
(Pauli and Falck), A., i, 108; i 
Manabf. and Matula), A., i, 914. 


Colloids, osmotic pressure of (Biltz and 
Truths), A., i, 832 ; (Biltz), A., 
ii, 678 ; (Moore and Boaf), A., ii, 
846. 

viscosity of (Ostwald), A., ii, 558. 
viscosity of two-phase systems of 
(Hatschek), A., ii, 559. 
precipitation of (Spiro), A., i, 1115 ; 
ii, 934. 

precipitation of, with aluminium hydr- 
oxide (Marshall and Welker), A. , 
ii, 568. 

precipitation and the chemistry of 
(Ostwald), A., ii, 195. 
influence of, on the action of enzymes 
(Jahnson-Blohm), A., i, 114. 
nature of solutions of, like proteins 
(Michaelis), A., ii, 31. 
protective (Gutbier aud Wkingart- 
ner), A., ii, 1034. 

influence of, on alcoholic fermentation 
(SohnoEN), A., i, 1025. 
estimation of, in effluents (ROHLAND), 
A., ii, 356. 

estimation of, in effluents containing 
sugar (Rohland and Meysahn), 
A., ii, 452. 

estimation of, in soils (Geurojz), A., 
i, 578 ; (Gorski, van der Lkeden, 
and Schneider), A., ii, 433. 

Colloidal particleB, size of (DUxManski, 
Zabotixski, and Evs6ev), A., ii, 
194 ; (Henri), A., ii, 567 ; (Du- 
MANSKI), A., ii, 934. 
adsorption envelopes on (Hatschek), 
A., ii, 122. 

Colloidal processes, variations of volume 
during certain (Bottazzi and D’Agos- 
tino), A., ii, 1035. 

Colloidal solutions (Patern 6 and Medi- 
GRKCEANU), A., i, 409; (PlERONI 
and Tonnjoli), A., ii, 393; (Pa- 
term) and Salimki), A., ii, 849. 
formation and stability of (v. Wei- 
maun), A., ii, 31. 

physical properties of (Frank), A., ii, 
307. 

and the phase rule (Buchner), A., ii, 
845. 

validity of the gas laws for (West- 
gren), A., ii, 485. 

application of the idea of osmotic pres- 
sure to (Mazzucchelli), A., ii, 
1029. 

viscosity of (Hatschek), A., ii, 
835. 

reversible coagulation of (Od£:n and 
Ohlon), A., ii, 194. 
precipitation and stratification of 
(Dreaper), A., ii, 685. 
mutual precipitation of (v. Galkcki 
and Kastorski), A., ii, 847. 
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Colloidal solution! of metals, electrical 
method of preparing (Morris-Airey 
and Long), A., ii, 1033. 
of radioactive substances (Paneth), 
A., ii. 747. 

separation of (Zsigmondy ; Ostw ald) , 
A., ii, 847. 

Colloidal substances, velocity of extrac- 
tion of proteins from (Robertson), A., 

ii, 688. . 

Colophonene and its tetrachloro denva- 
tivea (Frankfurter and Poppe), A., 
i, 987. t . 

Colorimeter, use of, in water analysis 
(AuTENRiETiiand Funk), A., ii,335. 
dilution (Stanford), A. , ii, 856. 

Colour and chemical constitution (Keh r- 
mann), A., i, 1320. 
and optical activity (Longobardi), 
A., ii, 368. 

deepening of, by auxoebrome groups 
(Straus and Zeime), A., i, 992. 
of mixtures of nitro-compounds and 
arniues (Tinkler), T., 2171 ; P-, 
278. 

development of, by light (Raudisch 
and Furst), A., ii, 38. 

Colouring matter, from tolyl- 

cnediamine and Michler’s hydrol 
(v. Braun and Koscielski), A., i, 
773. 

C 30 H 34 N g, from 2:4:2':4'-tetra*amino- 
a£-diphenylhexaue (v. Braun and 
Koscielski), A., i, 772. 

C 52 H 02 N 81 from 2 : 4 : 2 / : 4 '-tetra-amino- 
af-diplienylhexane and Michler’s 
hvdrol (v. Braun and Koscielski), 
A., i, 773. 

Colouring matters, preparation of (Paw- 
lew ski), A., i, 398 ; (Straus and 
Zeime), A., i, 993. 

formation of, by quinonoid addition 
(Green), T., 925 ; P., 116. 
relation between constitution and 
depth of colour of (Watson), P., 348. 
absorption spectra of (Massol and 
Faucon), A., ii, 542, 742, 816, 820. 
distribution of, between two solvents 
(Reindeks and Lely), A., ii, 33 ; 
(Reinders), A., ii, 836. 
staining capacity of (Hober and 
Nast), A., ii, 486. 
passage of, into cells (Ruhland), A., 
ii, 848. 

secretion of, by annelids (Kschisch- 
kowski), A., i, 556. 
absorption of, by clays (Rohland), 
A., ii, 762. 

quantitative treatment of silk with 
(Salvaterra), A., i, 1219. 
action of nucleic acids on (Feulgbn), 
A., i, 660. 


Colouring matters, action of 

isolated auricle (Clarr ) A ^ 
toxicity of mixtures of iiob™; Q ' 4 ; 

fSELLEl), A., i, 666. 1 S 

from diarylparaffins (v. Bi-.,-.. , 

Koscielski), A., i, 772 . s 

from diphenylethylene (I.emcu-it) 1 
i, 1385. " 


animal, green (Przibram) a i 
from quercetin (Watson audV* 
P., 349. HN -» 


containing selenium (A. V. y 
Washermans), A., i, 118]' 
triphenylmethane, colour chants .r 
(Biddle), A., ii, 311. ° 

identification of, by oxidation with 
bromine (Mathkwson), A., ii, 6]3 
distinction between natural ami’ arti- 
ficial, by estimation of their con- 
ductivity (Chloiun and Yam 
I.IEVA), A., ii, 642. 


estimation of (SalvatkruG A i; 
258. 


natural, of flowers, chemistry 4 
(Keegan), A., i, 689. 
anthocyan, formation of, in jlmiy 
(Keeblk and Armstrong), A., i, 
325 ; (Keeble, Armstrong, and 
Jones), A., i, 803; (Jonf>) a 
i, 804. 


See also Carotine, Gossypctin, (hs- 
sypitone, Xauthophyll. 

Columbic acid. See under ColumUium. 

Columbium (niobium) 

Columbic acid, estimation of, in mineral* 
(Meimberg), A., ii, 251. 
Chlorocolumbium hydroxide and its 
salts (Harnkd), A., ii, 865. 

Columbium, estimation of, colorimetric- 
ally (Meimberg), A., ii, 251. 
separation of tantalum and (Meim- 
berg and Winzek), A., ii, 348. 

Combustion of gases, effect. ot incom- 
bustible dust on the (Dixos and 
Campbell), A., ii, 6S4. 
of gaseous mixtufes (Taffankl ami 
Le Flocu), A., ii, 574, ; 

(Taffanel), A., ii, 1040. 
apparatus for (Marek; Smith , A.. 


ii, 337. 

Combustion tube, 


eotrically heated 


(Marek), A., ii, 337. 
vitrified clay, as a substitute tor a 
silica tube in the estimation ^ 
carbon in steel (Johnson), A-, 


Complement, inactivation of (SciiMim , 
A., i, 1406. _ t ,_.i 

Compressibility of liquids iPecza - v 
A., ii, 1022. m . 

Condenser, new (Ascheii), A., 1, 
(Montaose), A., n, 1W>. 
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Condenser lor use in tlie Kjeldahl estima- 
ti,m of nitrogen (Pescheck), A., n- 


•5 00 . 

I ..liajied (LCnEi-KE), A., ii, 891. 
j reflux, modification of (FrIESE), 

A., ii, 691. 

, , i«,,x (IV ji.ev), A., ii, 314. 

P llux and distillation (Michki.), A., 
ji, 206. 

Conductivity water. See under Water. 
Coneo-red (BOGOJAYLENSKi ; ScHAPO- 
m'jisikuv), A., i, 301. 

Co-ordination and residual affinity (Mor- 
. .an and Moss), P., 371. 

Copiapite (Scharizeh), A., ii. 715. 
identity of ihlcite and (Manasse), 
A., ii, 783. 

Copper, atomic weight of ((Echsner DE 
Cunisok and Ducelliez), A., ii, 

961. 

prehistoric metallurgy of (Or in), A., 
ii, f»96. 

ehvtrol.v tic deposition of (SpEAli), A., 
ii, 7f»0. 

L-lloidal, electrolytic preparation of 
(Briggs), A., ii, 506. 
colloidal, precipitation of, by metal 
plates (I’HiuprsoN), A.,ii, 32. 
i-k-' trolylic refining of (Bek nett and 
Blown), A., ii, 1058. 
variation of resilience in, and its 
alloys (Guillet and Bernard), A., 
ii, 710. 

tnii-mgraphic notes on (Baucke), A., 
ii, 507. 

t'linliliriuin in the system : cuprous 
"\Uo aud (Slade anil Farrow), 

A., ii, 10. 

imTallic, solubility of, in different 
Iractions of cmde petroleum 
(Utiiati and Teodorescu), A., i, 
437. 

“blue gelatin” (Bancroft and 
Briggs), A., ii, 219. 

iiiliiseni'H of, on corrosion in steel 
lln-K), A., ii, 601. 

art ion of sulphur dioxide on, at high 
temperatures (Stubbs), T., 1445 : 
P., 225. 

a« tkm of^sulplmric acid on (Cunpall), 

replacement of zinc by, in the. culture 
of Juperyilfus niger (Lepierrr), 
A., i, 800. 

Copper alloys, variation of resilience of, 
with temperature (Guillet and 
Bernard), A., ii, 931. 
solubility of sulphur dioxide in 
■Si everts and Beronrr), A., ii, 
321. * ’ 

with aluminium (Hanemann and 
•Merd a ; Portevin), A., ii. 598. 

av. ii. 


Copper alloys with antimony and cad- 
mium (Schleicher), A., ii, 411. 
with antimony, lead, and tin, analysis 
of (Demorest), A., ii, 982. 
with iron, physical properties of 
(Ross), A.., ii, 553. 

with iron and manganese (Parra- 
vano), A., ii, 55. 

with iron, manganese, and nickel 
(Parra vano), A., ii, 140. 
with manganese and nickel (Paiira- 
vano), A., ii, 58. 

with mercury, electrical resistance 
measurements with (Schleicher), 
A., ii, 10. 

with mercury and with silver, anodic 
behaviour of (Reichinstein), A., ii, 
663. 

with nickel and silver (de C esakis), 
A., ii, 1061. 

with tin, electrical conductivity of 
(Ledoux), A., ii, 10 ; (Puschin 
and Baskov), A., ii, 822. 
analysis of (Gemmell), A., ii, 625. 
with zinc (Carpenter), A., ii, 135, 
138, 139. 

tensile strength of (Lohr), A., ii, 
218. 

electrical conductivity of (Puschin 
and Rjashski), A., ii, 218. 

Copper salts, absorption of light by 
(Brown), A., ii, 454. 
absorption spectra of, iu acetoue aud 
alcohol (Houstoun and Gray), 
A., ii, 649. 

influence of acid radicles on the colour 
intensity of (Garrett), A. , ii, 85. 
action of acetylene on (Lavilla 
Llorens), A., i, 813. 
ammoniacal, preparation of (Bha- 
duri), A., ii, 597. 

action of, with potassium ferrocyanide 
(Meuiucr), A., ii, 986. 
action of, with Ganassioi’s reagent for 
blood (Ganassini), A., ii, 260. 

Copper ammonium chloride, density of 
(Cn auvenet and Urbaln), A.*, ii, 
479. 

arsenic haloids (Hilpert and Herr- 
mann), A., ii, 704. 

hydrates, magnetic properties of 
(Feytis ; Wyrouboff), A., ii, 381. 
nitrate, heat of formation of (de 
Forckand), A., ii, 863. 
equilibrium in the system: ammonia, 
water, and (Stasevitsch), A. , ii, 
936. 

investigation of the action of yellow 
phosphorus on (Tahchekt), A., 
ii, 211. 

nitrites, complex (Kurtrnacker), 
A., ii, 710. 


88 
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Copper sulphate, thermodynamic in- 
vestigations on (Siggel), A., ii, 
477. 

electrolysis of solutions'of ( Ben n Err 
and Brown), A., ii, 666. 
precipitation of carbon during elec- 
trolysis of solutions of (Speak, 
Chow, and Chesley), A., ii, 750. 
photochemical reduction of (Ben- 
nett), A., ii, 89. 

reduction of, by sodium hypopho3- 
pbite and by sodium hyposulphite 
(Myers and Firth), A. , ii, 322. 
action of, on plants (Montemar- 
tini), A., i, 234. 

analysis of a mixture of sodium 
carbonate and (dk Vries), A.,ii, 
625. 

estimation of free sulphuric acid in 
solutions of (Wogrinz), A., ii, 
788. 

sulphates, basic (Fowles), A.,ii, 219; 
(Pozzi-Escot), A., ii, 863. 

sulphide ores, roasting of (Schenck), 
A., ii, 1057. 

ammonium tellurite (Oberhet.man 
and Browning), A., ii, 949. 

Cupric azoimide, basic (Wohler and 
Krupko), A., ii, 703. 
chloride, barium, and potassium 
chloride and water, equilibrium 
in the system (Schrkjnemakers 
and de Baat), A., ii, 53. 
iodate, preparation and properties 
of (Spencer), A., ii, 596. 
oxide, hydrates of (de Forcrand), 
A., ii, 863. 

Cuprous azoimide (Wohler and 
Krupko), A., ii, 703. 
chloride, equilibrium of, with 
ferrous and sodium chlorides 
(Kkemann and Nosy), A., ii, 
53. 

equilibrium in the system : mer- 
curic chloride, and water 
(Schreinemakers and Thon- 
us), A., ii, 54. 

iodide, crystallisation of (Marsh 
and Rhymes), T., 781 ; P., 62. 
estimation of copper and iodine 
in (Kohn and Klein), A., ii, 
76. 

oxide, equilibrium in the system: 
copper and (Slade and Farrow), 
A., ii, 18. 

sodium ammonium trithionate 
(Bhaduri), A., ii, 53. 

Copper organic compounds 

Cupric salts of organic acids (Picker- 
ing), T., 1354 ; P., 191. 

Copper acetyiide, preparation of 
(Rufe), A., ii, 692. 


Copper ferrocyanide, cW-trial , 
of a semipermealdc 
(Beutner), a., ii 
ammonium fwrocy^,,, 

. and Sarkak), a,, j ""■'•'tr., 

lithium ferroeyanide ' Bh *, 
Sarkar), a., i, 83.v 1 AW|;I 

Copper, detection of w, „r „ 
Gn.LLAMRv, and 

d “pS b 4 suaia ™ mr ' si » 

electrolytic analysis of ,, 

Brown), A., ii, 704. " V:i 

detection and colorimetric estirmfa 
c ! f > .^ potable water :\Viv KL rj 
A., 11 , 246. KLEi - 

estimation of (Beck), A., ii pc* 
estimation of, electro] vtioallr 
tantalum electrodes (WegfiYvI 
ii, 880. ' UN,iA ‘ 

estimation of, iodomctrioalh- 
Escot), A., ii, 729. ' ‘ 

estimation of, with sodium hvw»i,l u 
phite (Windisch), A., ii. f 
(Hanus), A., ii, 879. 
estimation of, volmnetricallv, *j|). 
methanal-aulphnrous acid (Muvr 
kin), A., ii, 793. 

estimation of, in alloys (Ibuot&* SLl i 
Aitchison), A., ii, 341. 
estimation of, in cupriferous ]*■:« 

(Malvezin), A., ii, 7'29. 
estimation of, in cuprous iodide (Ki-hv 
and Klein), A., ii, 76. 
electrolytic estimation of, in niiri: 
acid solutions (Stansbie), A., ii. 
982; (Gilchrist and Chimim; 1 -. 
A., ii, 983. 

estimation of, in ores (Demorf-si). A., 
ii, 341, 342. 

estimation of, in masted jivrite 
(Koelsch), A., i, 729. 
8]>ectrophotoraefri(: estimation of. in 
preserved vegetables (Tassiuv , 
A., ii, 247. 

estimation of, in distilled water {Abei.}. 
A., ii, 728. 

separation of, from molybdenum and 
tungsten (Treadwell), A., it 

342. 

Copper electrode. See Electrode. 

Copper glance (ckalcocitc), deposition 
(Spencer), A., ii, 331. 

Copper voltameter. See \ oltametei. ^ 
and 3-Coralydines and their a* 
(Pictet and Malinowski), a., t 
1224 . • ■ , 7 ,*, 

Cork, chemical composition of 
l.4s), A., i, 708. 
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Kafir, estimation of hydrocyanic 
. ;,1 in (Francis and Connell), A., 

'n'^n and alfalfa grass, comparative 
of the nitrogen from (Hart, 
I! miiirey. and Morbison), A., t, 


crasilage, volatile fatty acids of (Dux 

, ,! XttDIC). A., i, 236. 
orndowera, pigment of (Wilwi atier 
Kvkrest), A., i, 1371. 

. - . Inti-urn, relation of, to lactation 
O'DoNOchi'b), A., i, 675. 
cIf' t of injection of extract of, on 
' milch cows (Gavin), A., i, 421. 
t.i of the (Escher), A., i, 312. 
lorpusclea, negative, emission of, by 
after treatment with cathode 
i.ivs ,Volmer), A., ii, 6. 

!orresponding states, law of (Amagat), 
A., ii, 1S8, 382. 

: /tonil us edodcs, decomposition of 
v-ast-nudeic acid by (Tsuji), A., i, 

I ns shiitake, constituents of 
Vi»HINi’RA and lvANAl), A., i, 

Ml. 

Jotarnonideneacetophenone (Hope and 

Kt.mssoN), T., 372. 

Jotarnonideuaresacetophenone, dimethyl 

«-tluT (Hope and Robinson), T., 
373. 

Jotton-seed meal, toxicity of (Withers 
and Ray), A., i, 691. 

..iganio phosphorus of (Anderson), 

. A., i, 149. 

.■.operation of phytic acid from (Ratii- 
ki:), A., i, 818. 

Joumaranone derivatives (Mekriman), 

: 183S, 1845 ; P., 257, 258. 

Jonmarin, estimation of, in Mdilot us 
urii'-inolis and vulgaris (Obeumayer), 
' A., ii, 353. 

Joumarin, thio-. See 1 :2-Benzthiopyr- 


Joumarinic acid, thlb- (Ciimelewski 
; and Fill Eli LAN 1>ER), A., i, 860. 
I-Coumarino 2' hydroxystilbene, 4:6-<7i- 
i nitio- (Bunsen k and Fiedler), A., i, 

! 813 . 

koumaronecarboxylic acid, ethyl ester, 
c‘>ii!jtitutioii and derivatives of (Mer- 
idian), T., 1838 ; P., 257. 
over glass, new support for (Baker), 
A., ii, 206. 

bws, milch, effect of injection of ex- 
tiMcts of the pituitary body and 
f "ij'iiN luteum on (Gavin), A., i, 421. 
^ab alizarin in shell of the (Korn- 
kki.ii). A., i, 315. 

htilc-d, red colouring matter of (Grand- 
M'nois), A., i, 132. 


Crataegus macracautha, constituents of 
the fruit of (Armstrong), A., i, 805. 

Cream, estimation of boric acid in 
(Richardson and Walton), A., ii, 
431. 

estimation of fat in (Richardson), A., 
ii, 431. 

Creatine, amount of, in muscle (Myers 
and Fine), A., i, 315, 1417. 
formation of, in the animal organism 
(Rieser), A., i, 1135. 
preparation of, from urine (Vkaueii- 
at), A. , i, 23. 

distribution of, in the organism 
(Beker), A., i, 1128. 
iufluence of starvation and of carbo- 
hydrate feeding on the content of, 
in muscle (Myers and Fine), A., i, 
1132. 

behaviour of muscular, during fatigue 
(Scaffidi), A., i, 676. 
dialysis of, from muscle (Leo and 
Howe), A., i, 555. 
metabolism of. See Metabolism, 
excretion of (Krause), A., i, 1127. 
estimation of, by Folin’s method 
{ Thompson, Wallace, and Clot- 
worthy), A., ii, 991. 
estimation of, in various muscles of 
different animals (Cabella), A., i, 
555. 

estimation of, in urine (Grernwald), 
A., ii, 450. 

Creatinine, fermentation of (Acker- 
mann), A., i, 1049. 
elimination of, in fever (Myers and 
Volovic), A., i, 938. 
metabolism of. See Metabolism, 
estimation of, by Folin’s method 
(Thompson), A., ii, 642 ; (Thomp- 
son, Wallace, and Clotworthy), 
A., ii, 991. 

estimation of, in urine (Green wald), 
A., ii, 450. 

Crcnilabrus pavo, blue pigment from (v. 
Zeynek), A., i, 499. 

Creolines, estimation of pheuols in 
(Vandevelde), A., ii, 534. 

Creosol. See TGlyl 3 -methyl ether, 
hydroxy-. 

Cresol, estimation of, volumetrically 
(Pence), A., ii, 158. 

o- Cresol, bromo-, bromoamino-, bromo- 
nitro-, and nitro-derivatives of 
(Janney), A., i, 854. 

3-chloro-(S acch arin- Fabri k Aktien - 
GKSELLSCHAIT VORM. FaHLBERG, 
List & Co.), A., i, 459. 

fti-Cresol, 2:4:6-£nchloro-, and 2:4:5;6- 
fefrrachloro-, and their derivatives 
(Crowther and McCombie), T., 545 ; 
P.,69. 
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in-Cresol, w^r/lluoro- (S warts), A., i, 
842. 

j>-Cresol, formation of phenol from, in 
the organism (Siegfried and Zim- 
mermann),- A., i, 139. 
influence of, on the central nervous 
system of animals (Wladyczko), 

A., i, 682. 

?>-Cresol, 3:5-i#amino‘ (Farbwerke 
vorm. Meister, Lvcius, & Bruning), 

A. , i, 457. 

0 ; m and ^-Cresols, estimation of, 
volumetrically (Redman, Weith, and 
Brock), A., ii, 988. 

o-Cresolnitroquinitrol, 3:4:5- and 3:5:6- ; 
fnuitro- (Zincke and Janney), A., j 
i, 853. 4 i 

o-Cresol-5-sulphonic acid, 3-chloro- 1 
(Saccharix-Fabrik Aktiengeskll- ! 
SCHAFT VORM. FAHLBERG, LTST & j 

Co.), A., i, 459. 

in Cresyl oxide. See m-Tolyl ether. s 
Crithmene and its derivatives (Frances- 
coni and Skrnagiotto), A., i, 636. 
Crithinum. maritimum, conslitnents of 
the oil of (Francesconi and S'arna- 
giotto), A., i, 636. 

Critical constants, apparatus for deter- 
mining (Germ ANN), A., ii, 828. 

Critical coefficient, relation between the 
molecular weight and the(BoUTARlc), 
A., ii, 21. 

Critical density (Prud’homme), A., n, 
298 . . , 

Critical point, determination of the 
(Cardoso), A., ii, 109. 

Crocidolite from Coiling, Salzburg (Doht 
and Hlawatsch), A., ii, 718. 

Croton tigliwn, constituents of the 9eeds 
of (WiSTRRSTKIX and J EGOROV), A., 

i, 433. 

Crotonic acid, conversion of, into 1-8- 
hydroxybntyrie acid by liver ]>ulp 
(Friedmann and Maase), A., i, 1277. 
Crotonic acid, j8-ainino-, salts of, action 
of ammonia on (Philippi), A., i, 
1158. , , 

‘y 77 <n'chloro- 1 and its salts and de- 
rivatives (v. AwfeRB and Schmidt), 
A., i, 338. 

iodoamino-, ethyl ester (Ben aiiy), A., 
i, 598. 

Crotonylcarvoxime (Rvpe and Wolfs- 
LEBKX), A., i, 264. 

Crotonylene, preparation of, from carb- 
ides (Schi.echter), A., i, 330. 
Crucible, support for (Campbell), A., it, 
871. 

Cryoscopy (Baud), A., ii, 19. 

with iodine (Beckmann), A., ii, 19. 
Cryptopine, distribution and derivatives 
of (I)anckworit), A., i, 87. 


Cryptopyrrolephthalide fKi<, 

K roi.lpfeiffer), a., i n*" ; ai:i i 

Crystalline compounds, inc-ltin r 

of the stable and nietastariw' lvt ' 
of (Korber), a., 
electrolysis of (Biu n/ 

A., ii, 472. a,; I'a. 

velocity of crystallisation 0 f 
cooled (Grisakovski 1 i ! “' r ' 

1080 . ’ A " :i- 

form of organic compound* 
between, and molecular eouvtim ; “ 
(Wahl), A., ii, Km " " tWi:i 
symmetry, relation Mw^n , , 
molecular constitution of" ^ 
compounds (Wahl). A., i. ‘ ' 
Crystallisation, mechanical stimulus 
(Young ami van Si« kt ks j ■ 
844. 


in ternary systems (Pa imiavano \ 
i, 392. 

Crystallography of substances ana],,..:,, , 
to potassium sulphate (FebokovI Y 
ii, 306. 

Crystalloids, sUlagnioinctric studio 
solutions of (Bekczklleiii, A.. 

761 ; (Brrczklleii and Oaki \ 
760. 

Crystallolumineacence {Kaus.u- \ ii 
743. 


Crystals, optical activity and er.atil> 
morphism of (Banker and Maw 
T., 837 ; P., G2. 

structure of (Richard), A., ii. 
483. 

formation of the faces of •: l*Ki: tmi- , 
A., ii, 305. 

formation and growth of the fao« / 
(F riedel), A., ii, S44. 
solubility differences on the face* of 
(Kurssner), A., ii, 93-2. 
efflorescence of, under water (FtH. 
A., ii, 306. 

liquid, refractive indices of (KheidfA 
A., ii, 993. 

interference figures of (toiiLAM'Ei; 

and Hum), A., ii, 652. 
pleochroic, double ri* Tract i>® 
(Yorlandek and llnm. A., 
537- 

Cubebin (Mameli), A., i, 4/. 
isoCubebin etber and its *>«“ a - 
(Mameli), A., i, 47. . 

Cubebinic acid, hydroxy-, metailio • 
of (Mameli), A., i, 48. 
Cubebinolide and its domative '■ 


mei.i), A., i, 18. ...... 

Cocumbers, use «f lactic and in 1 ■ - 
(Kossowiez and v. Ge"LI.f.p. . • 


O-Cumencsulpbonic a,nhydrid« 

anil Schlegl), A., i, 609. 
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i C umenei alphonylacetonitrile, aadi- 

i-r-jnm-. and aa-dichloro- (Truobu 
ai,,j Ki:n.«KitRi:(i), A., i, 170. 

4 ■; Cumidinometbylene-3-metliyl~5'{S0- 
oxazclone (Gains and Griffin), A., i, 

Cuminaldehyde, hydrazones of (Gra- 
/i ,\si and Bov ini), A., i, 1061. 
Curainaldehyde-o-, *i and -^-chloro- 
pheuylhydrazones (Graziani), A., i, 

Cuminaldehyde^-ditolylhydrazone 

i.kazusi and BoviSt), A., i, 9$4, 

J Cumyl V/chlorovinyl ketone (Boesk- 
u:n and Dimakdix), A., i, 821. 
•Cupferron.'' See Pheuylhydroxyl- 
iimitii*, iiitroso-, ammonium salt. 

Juprous ►alts. See under Copper, 
torcutnia, constitution ’of (Lamms and 
Mli.uiiENii7.Ki), A., i, 876. 
tirie law, divergence from the (Oosteh- 
nn>' t A., ii, 825. 
urrent. See Electrical current, 
urves. chemical meaning of points on 
<;w and Ducelliez), A., ii, 387, 
Stf ; il'E Kolossov.sk i), A., ii, 674. ■ 
usparine and its salts and derivatives 
i!"i;Kk and Beck), A., i, 748. 
ispidine from Afonti Albani (Star- i 
i: w:i: i). A., ii, 783. 

jsterite (Umwjeby, Sciialler, and 
I.Ai.'SKN), A., ii, 1063. 

•anamide, polymerisation of (AToruell 1 
and UnioE.v), P., 3 00. 
increase of the mammal value of, on 
addition of molasses or ferric oxide 
SiTTZEn), A., i, 1144. 
anidin chloride (Willstatter and j 
Kvekk.it), A., i, 1372. 
anin chloride (Willstatter and i 
*•' KtiEsr), A., i, 1372. 
anogen ami the para-modification 
S.m JT. s), A., ii. 852. 

‘•nstitutioi) t»r (Dizox ami Taylor), 

1.. D74 ; l*. r 113. y ’ 

tiH'oiiK, influence of, on the organism 
Um kckhakdt), A., i, 704. 
wogec compounds, estimation of, in 
gas lirjui >rs (Weisses), A., ii, 81 . 
"ini'lex. of iron and (Schwarzkopf), 

nogen bromide, reactions of (Dixon 
and I -ay lor), T., 974 ; P ns. 
ydrocyanic acid (hydrogen cyanide ; 
Mmouitnle; prussic acid) from 
i 142“l' aVeraCeie ^ Il,iANDE )> A -- 
'n^jaU-grass (Bi.AliK.sM a), A., i, 

f '"nation of, from proteins (Emer- 
sOlaw- 

N alH * ' "VNr;), A., i, 1280. 


Cyanogen 

Hydrocyanic acid [hydrogen cyanide; 
fonnonitrile ; prussic add), action 
of, on p-nitrobenzaldehyde (Hel- 
ler and Fritsch), A., i, 365. 
detection of (Pertlsi and Gas- 
; taldi), A., ii, 637. 

detection and estimation of (Rhodes), 
A., ii, 450. 

! estimation of, in plants (Francis 
and Connell), A,, i, 1284. 

Cyanic acid, polymerisation of 
(Werner), T., 1010; F., 132. 

J ammonium salt, conversion of, into 
carbamide (Walker), A., ii. 
116. 

reversible synthesis of (Lewis and 
Borrows), A., », 23. 

Cyanogen, detection and estimation of 
! (Rhodes), A., ii, 450. 

CyanophyUin (Willstatter and 
• Foitsfi.v), A., i, 409. 

and its potassium salt (Willstatter, 

. Fischer, and Fokskn), A., i, 1216, 

i Cyanoporphyrin( Willstatter, Fischer, 

j and Forn6n), A., i, 1214. 

Cyaphenine, constitution of (Mac- 

. KENzik), p., 175. 

Cyclamine, action of, on alcoholic fer- 
mentation (Lun'Drerg), A., i, 685. 
mixtures of cholesterol and, lueinoly tic 
action of (Kiesknfeld and Lum- 
aiekzheim), A., i, 1260. 

: Cyclic compounds, formation of, from 
derivatives of 2:2'-dimethyldiphenyl 
(Kenner), T., 613; F., 105. 

| Cgdnus indicus , constituents of the oil of 
(Watson), T., 548 ; P., 28. 

Cymarin (Impexs), A., i, 1080. 

Cyraenes, prepaiation of (Sabatier and 
Murat), A., i, 255. 

Cgnoscion reyalis, tryptic digestion of 
(White and Thomas). A., i, 123. 

Cypress oil, constituents of (Laloue), 
A., i, 1079. 

alcohols in (Schimmel & Co.), A. i 
744. 

Cystine, separation of, from tyrosine 
(Hummer), A., ii, 806. 

Cytisine, constitution of (Ewm), T., 

«-CytisoIidine( QA-dimethyl-l : 2 : 3 A-tctra- 
hpdroquinoline), and its derivatives 
(Ewjns), T., 103. 

0-Cytisolidine {6:8'dimetkylquinoline) 
synthesis of (Ewins), T., 102. 


DahlHte, identity of podolite and 
(Tschirv inski), A., ii, 231. 
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Datolite from Caucasus (Orlov ; 

Tbchirvinski), A., ii, 421. 

Davyne (Brauns and Uhlig), A. , ii, 519. 

Debenzyl-iW-dimethyltetrahydro- 
berberine and its Balts (Freund and 
Fleischer), A., i, 503. 

Debenzyl- A r -metbyl-di" and . • -tetra- 
hydroberberine and their . salts 
(Freund and Fleischer), A., i, 502. 
Decacyclene. See Trinaphthylene- 
benzene. 

Decahydronaphthalene. physical con- 
stants of (v. Auwers), A., i, 1319. 
Decahydroqninoline, resolution of, and 
the broinocam phomu 1 ph on ate of the 
d-form (Veneziani), A., i, 1228. 
Decarboxykennesic acid (Dimkoth and 
Scheurer), A., i, 980. 

Decomposition voltage. See Voltage. 

De-^A’-dimethyD'sobutyldihydrober 

berine and its inethiodide (Freund 
and Hammel), A., i, 509. 
De-AA’-dimethylethyl di- and -tetra- 
hy droberberine and their salts (Freun d 
and Commessmann), A., i, 506. 

De-iW-dimethyltiopropyltetrahydro- 
berberine and its sulphate (Freund 
and Lachmann), A., i, 508. 
Dehydration by electrical heating 
(Turner and Bissett), P., 233. 
Dehydrojsoamyldihydroberberine 

(Freund and Steinbekger), A., i, ! 
511. 

Dehydrobenzylidenebisfluorene 

(Stoll£), A., i, 1171. 
Dehydro*^-bromobenzoylacetic acid | 
(Hale and Thorp), A., i, 972. | 

Dehydrocamphoric acid, derivatives of 
(Bredt, Houbkn, Levy, and 
Link), A., i, 281. 

hydro bromides of, and their deriva- 
tives (Bredt, Levy, and Link), 
A., i, 162. 

jsoDehydrocamphoric acid and its an- 
hydride (Bredt, Houben, Levy, aDd 
Link), A., i, 281. 

Dehydrocoralydine and its salts (Pictet 
and Malinowski), A., i, 1225. 

Dehydrodebenzyl-A r methyldihydro- 

berberine and its salts (Freund and 
Fleischer), A., i, 504. 

D ehydr oe thylidenebisfluorene (Pu m m e- 
rer and Dorfmuller), A., ii, 963. 
Debydrolaurolenic acid (Bredt, Link, 
and Fussganger), A., i, 282. 
Delafossite from Arizona (Rogers and 
Bohart), A., ii, 419. 

Delphinium, analyses of species of, from 
Wyoming (Hkyl, Hepneii, and Loy), 
A., i, 1032. 

Delphinium aja>us, alkaloids from (Kel- 
ler and Vglker), A., i, 612. 


D e- A r -methyltsoamyl-di- and . let 
hydroberberine * and their iA v 

(Freund and Steinrergeci 
510. 

De-A r -methylwobutyldihydroberberiiie 

and its salts (Freund and H \mm F , 

A., i, 509. 

7i- and iso-De- A'-methyleth yldihyd rober- 
berines (Freund and Commes>m v \- n \ 
A., i, 506. " 

De-A r -methyl-a-ethyltetrahydroberber 

ine and its salts (Freund and i ,, M . 
messmann), A., i, 506. 

Demethyl-A f -methyl-di- and tetra. 
hydroberberines and their 

(Freund and Commessmann), \ ; 
505. 

De-A r -methylisopropyldihydroberberine 

hydroxide, hydroxy-, and iu 
(Freund and Lachmann), A., i, 
De-.V-methylisopropyl-di- and -tetra- 
hydroberberine8 and their 
(Freund and Lachmann), A., i, r,fi\ 
Deivirobium thnjsijloncui, carotinoids in 
the flower of (vox Wisselin(.ii), a., 
i, 234. 

Denitrification, mechanism of Hruu 
P., 307. 

and enzyme action (Huj.mk), 1’., IK, 
Density and surface tension (W.\i.i«r..v 
and Swinne), A., ii, 299. 
of gases (Prud’homme), A., ii. H:):'. 
apparatus for the measurement .,f 
(Hoesass), A., ii, 1026. 
corrections necessary for the. a! 
Geneva (Guye), A., ii, 7m. 
of mineral powders (Billy), A., ii. 3K. 
of proteins (Chick and Martini, A.. 

i, 302, 409. 

of double salts (Chauvenet aud Ut- 
bain), A., ii, 479. 
of aqueous solutions of salts ('JVhf.i;- 
naj), a., ii, 112 ; (Buchanan), A., 

ii, 758. 

of dilute aqueous solutions, determin- 
ation of (Lamb and Lee), A., ii.. 


1026. .. 
of solid8 (Andreae), A., n, lbS. 
critical. See Critical. 

'eoxyhenzoiu (phenyl benzyl 

action of heat on (Kb r/. and I N'- 
tore), A., i, 1361. 

synthesis of unsymmetrical dvrivaiiv*^ 

of (Cain, Simonsex, and nmith . 
T., 1035 ; P., 172. 
leoxybenzoin, ^/-rfinitro-. cum ' 
(Het.ler and FRITSCH), A., i, 

Jeoxynaphthalic anhydride ami ilf 

vivative (Reissert), A., b 

Jephenyl-i^-methyl-di- and 
hydroberberines and l «e“ h 

(Freund and Zorn), A., L • 
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ayDtbesia of (Fischer), A., i, 

Debtor, electric, for drying caont- 
drone (Healv), A. , n, 615. 

nesvlimin®, derivatives of (MoKeuzie 

D '&tow), T., 1331 ; 228. 

Developers, organic, oxidation of, Vltll 

j]ver salts (Kropf), A., l. 852. 

Reitrin, estimation of, in sugar products 
f \vgurt)> A,, ii, 448. 

Dextrin-#, molecular size of (Bii.tz and 
Truths), A„ i, 593. 

Dextrins, colloid chemistry of (Bii.tz 
ami Truths), A., i, 832. 

.•rystfilline (Pringsheim ami Eiss- 
i.f.r), a., i, 1156. 

Dextrose (d -glucose; grape sugar), forma- 
tion of, from fatty acids (Ringer 
and Jos as), A., i, 819. 
production of, from pyruvic acid 
(Rinoek, Franker, and Jonas; 
Dakin and Janney), A., i, 937. 
.-■inversion of 3tarch into (Ost), A., i, 


i .. r 

influence of acids on the rotation ot 
(Worley), A., ii, 652. 
conversion of, into a methyl pentose 
(Fischer and Zach), A., i, 164. 
fermentation of, by bacteria (Keyes 
and Gillespie), A., i, 142. 
fermentation of, by Bacillus coli com- 
iiiunix (Grey), A., i, 1024. 
butylene- glycol fermentation of (Lk- 
moigne), A., i, 1422. 
oxidation of (Glattfeld), A., i, 1045. 
isomeric changes produced in, by 
alkalis (Michaelis and Rona), A., 
i, 164. 

comparison of crystals of, with pseudo- 
crystals of starch (Malfitano and 
Moschkov), A., i, 707. 
condensation of, with acetone (Mac- 
donald), T., 1896 ; P., 260. 
condensation of melamine with (Radl- 
bekger), A., i, 960. 
fatty acid esters of (Bloop.), A., i, 


1014. 

acetate, Formation of, from cellulose 
(Ost), A., i, 446. 

detection of, in urine (Cole), A., ii, 


988. 

influence of the alkali in water on the 
estimation of ("Waterman), A., ii, 
887. 

estimation of, in fasces (Dejust), A., 
ii, 887. 

estimation of. in urine (Hirschrerg), 
A., ii, 887. 

a- and fbDextme, configuration of 

(Boesekkn), A., i, 1147. 

Dextrose-ji'-phenetidide, metabolism of 


Hewitt), A., i, 547. 


Dextrose -resorcinol, behaviour of, in the 

organism (Pigorini), A., i, 564. 
Diabetes (glycosuria), theory of (Wood- 
YATT), A., i, 559, 936. 
apparent, caused by glycuronic acid 
in the urine (Abderhalden), A., i, 
792. 

sugar in blood iu (Rolly and Opper- 
mann), A., i, 559. 

effects of sugar on, in the pig (CARI.80N 
and Drrnnan), A., i, 217. 
liver, action of antiglyeosuric medica- 
ments on (N eur auer). A., i, 931. 
pancreatic, combustion of sugar in 
(Verzar and v. FejRr), A., i, 
1022. 

sugar in urine in (Bandolph), A., i, 
680. 

phloridzin, in dogs with Eck’a fistula 
(Sweet and Ringer), A., i, 565. 
in dogs without a spleen (Austin 
and KlNGER), A., i, 566. 
influence of pyruvic acid in (Mayek), 
A., i, 564. 

secretion of sugar in (Lupine and 
Boni,ur>), A., i, 1274. 

Diacetone alcohol. See woHexan-5-ol- 
0*one. 

1:3- Diace tony Ithiolbenzene , 4 :6- dichloro- 
(Zinckk and Kruger), A., i, 44. 

4:4' Diacetonylthioldiphenyl (Zincke 
and Dahm), A,, i, 45. 
Diacetoxyacetophenone, liydroxy- (Bar- 
gellini), A., i, 461. _ 
ad-Diacetoxyadipic acid, ethyl ester 
(Stephen and Weizmann), T., 272. 
l:4-Diacetoxybenzene, 2:6*dinitro- 
(Rigiiteu), A., i, 1324. 
a§-Diacetoxy-0-methyladipio acid, ethyl 
ester (Stephen and Weizmann), T., 
273. 

1 :1- Diacetoxyri/riopentadiene, 2 : 5 -di- 
chloro-, tetracblorocatechol ether of 
(Jackson and Kelley), A., i, 862. 
2:7-Diacetoxyphenanthraguinone, nitro- 
(Mukerjee and Watson),P., 268. 

Diacetylanhydrophoronodiamide (Mili- 

kan), A., i, 25. 

4:4(?')-Diacetyl-l:3-diethoxybenzene, 

4:4(?)-dichloro- (Kunckkll, Eras, 
Mullf.r. and Hildebrandt), A., i, 
454. 

DiacetyldihydTophenazine, nitro- 

(KehPvMann and Havas), A., i, 299, 
Diacetyldiphenyl ether, di-p-chloro- 
(Kunckell, Eras, Muller, and 
Hildebrandt), A., i, 454. 

1:3- Diacetylhy dantoin, 5-amino-, acetyl 
derivative (Biltz and Gif.selePl), A., 
i, 1393. 

Diacetylsuccinic acid, dibromo-, ethyl 
ester (Wolff and Junker), A., i, 1085. 
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3:3'-Diacelyl-2'.4:2':4'-tetrflmethyl-aa- 

dipyrrylethane, ethyl ester (Fischek 
and Babtholomahs), A., i, 1236. 

S:6'-Dia«etyl-2:4:2':4'-tetrametliyl-aa- 

dipyirylpropyleie (Fischek and Bah- 
THOi.oHAua), A., i, 1236. 

DiacetyltMoaine (Pummekek and 
(Iassneb), A., i, 992. 

2-4- and 2:6-Diacetyl-l:S:5-tn«thjl- 
benzenes, 2:4- and 2:6-dtchloro- 
(Kuxckell, Ebas, Mullek, and 
Hildebrandt), A., i, 454. 

Diagram! of state of systems formed by 
benzoic acid with aniline or tolindmcs 
(Baskov), A., ii, 1016. 

Dialky lace tamidea, application of Hot- 
m&nn's reaction to (Pyman), T., 8j2 , 

P., 126. , . 

Diallyl, isomerisation of (Lebedev), a., 
i, 1293. ,, f 

Diallylaminopropionic acid, salts or, 
and nitroso- (Frankland and Smith), 
T., 1002; P.,158. 

3:5-Diallylbenzaldehyde, 4-hydroxy- 

(Claisen and Eisleb), A., i, 1179. 
3 : 5 -Diallylbenzoic acid, 4 -hydroxy-, and 
its ethyl ester (Claisen and Eisleb), 
A., i, 478. , , 

Biallylzsohntylcarbinol (Moskalenko), 

A. i 244. 

Diallylmenthone (Haller), A., i, 630. 
Diallyloxamide, preparation ot (Gluud), 
T., 942. . . , 

Diallylphthalide and its bromide 

(Orlov), A., i, 273. 

Diallylpinacolin (Haller and Bauer), 
A., i, 830. 

2 : 5 -Diallylpyrrole (Hess), A., i, 1380. 

3:&-DiallylBalicylaldehyde and its semi- 
carbazone (Claisen and Eisleb), A., 

3 : 5 DiallylsalicyUc acid and its methyl 
’ester and acetyl derivative (Claisen 
and Eisleb), A., i, 1178. 

Dialyser, analytical (Kopaczewski), 
A., ii, 677- 

Dialysis, apparatus for quantitative 
(Golodetz), A., ii, 304. 
Diamagnetism, additivity of, in com- 
pounds (Pascal), A., ii, 182. 
m-Diamines, aromatic, preparation ot 
aminoazo- derivatives of (Badische 

Anilin- & Soda-Fabrik), A., 1 , 

Diamminedimethylglyoximinecobalt 

chloride, crystals of (Artemiev), A., 

Diamminedimethylglyoximinerhodium 

salts (Tschugaev and Lebedinski), 

A., i,H61. , /T 

Diamminochromium hydroxide (JOM- 
tsohjtsch), A., ii, 223. 


Diamond, heat of combustion of 
and WalLASch), A., ii, 334. n 
lecture experiments on the (PiiANi.in 
A., ii, 206. 

Di woamylammoninm platiiiibromi.l.- 
(Gutbier and Rausch), a ; 

1157. 

2:5- Diamyl -jo- benzoquinone, 3 : 6 -d <h v d r . 

oxy-, and its diacetate (Ficbtkh 
Jetzer, and Leepin), A., i, 279 . ’ 
s-Di- 7 -amylcarbamide{PYMAN), T., 85r. 
Diamylose, salts of (Pringsuelm and 
Eissler), A., i, 1156. 
esoDiamylose and its hexa-Eu-etate 
(Pringsheim and Kissleri, a. i 
1156. 

Dianhydrotrisdibenzylsilicanedioi 
(Robison and Kipping), P., 318. 
Dianhydrotrisdibenzylstannanediol 
(Smith and Kipping), T., 2040. 
nTi-Dianilinoazelaic acid (Le Sueuii',T, 
H24. 

4:5-Dianilino-0-benzoquinone (Kkiu; 

MANN and Cordone), A., i, im . 
Dianilmo-p-benzoqninoneanil, acting 0 f 
nitrous acid on (Istrati and Mm \i- 
lescu), A., i, 493. 

Dianilino p-benzoquinonecarboxylic 
acid, ethyl and methyl esters (Burs- 
ner), A., i, 863. 

2:3-Dianilinophenazine and its hydro, 
chloride (KeiIUMANN and C’oudonk), 
A., i, 1396. 

ad-Dianilinosebacic acid (Le Stew. 
T., 1120. 

Di-p-anUylbUdiphenylene-ethane 
(Schlenk and Malr), A., i, 36. 
Di-ff-anisyl'(’icyanodiamide ( F rom v, 
Hevder, Jung, and Sturm i, A., i, 
205. 

Di-o -ani Bylguanidothio carb amide 
hydrochloride (Fromm, IIeyper, 
Jung, and Sturm), A.., i, 205. 
Dianisylidenepicolide (Sciioi.tz and 
Fkaude), A., i, 515. 
Dianthraquinoae-2: 1-acridone (Brass;, 
A., i, 1232. 

1: 1' Dianthraquinonyl, 3:3'*dibronio- 
2 : 2 / -diamino-, 2:2 -dibenzylidene deri- 
vative (Ullmann ami Ji’NG 1 Jan>), 
A., i, 1072. 

2: 2' -Dianthraquinonyl acetylene and its 

dibromide (Ullmann and Klisgex- 
berg), A., i, 375. 

Dianthraquinonylindanthren ( t arii- 

WERKE YOKM. MeISTEII, LUCIIS. & 
Bruning), A., i, 105. 
2-Dianthraquinonyl sulphide (l ll- 
mann-Goldbekg), a., i, 495. 
aft.. and /S/3 -Dianthraquinonyl tnio- 
ethers (Farrknfadrikux voiim. r. 
Bayer & Co.), A., i, 373. 
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, ni&nthrimide, preparation of Biazomethane, action cf orgauo-magnes* 

L* ' i»nwFBKEVOWi.MBisT*B, Lucius, ium compounds on (Zbrnbr), A., i, 

I £Xxn»). A., i, 684. . 1312,1387. 

‘ . nianthrimide, rfinitro-, preparation o~Diazomethylbenzoic acid, methyl ester 
l (Farbwrbkk vorm. Meister, (Oh>k), A.,i, 535. 

iv-irs & BntiniNG), A., i, 401. Diazonium salt#, non -aromatic (M organ 
D ianUtfofl® (Meybr, Boson , and and Reilly), T., 808, 1494 ; P., 133, 
Kckeri)* A., i, 62. 247> 379. 

^ r .„ p 9 -bromo- (Mbyer and a5-Dibenzenesulphonyld;'aminovaleric 

^txDER)' A., i, 490. acid. ^ec rfl-Dibcnzcneaulplionylor* 

ni«»irio,' ’salts of. with V linine “ a - ' lithillc - 

imiaphenine (Akoewki), A., i, ^Dibenzenesalphonyl dimethylormth- 
T -- iae and -ornithine (Fischer and 

nustoie new, in almonds (Bertrand Bekgmann), A., i, 711. 

B and Compton), A., i, 1426. 3;5-DibeEzo-A 3 :& -c'y[Zoheptadiene, iireth- 

i infaiits' urine (Mayer), A., i, 558. ane of, and 1-amino- and its derivn- 
nature of (van Laer), A., i, 918. tivea (Kenner), T., 623 ; 1’., 105. 

influence of acids and alkalis on the 3:5 Dibenzo-AW-^ohept&fliene-l- 
Tfgeneratiou of (Guamenitzki), A., carboxylic acid ami its derivatives 

j 1256 . and A-tmbroino- (Kenner), T., 621 ; 

action of ammonia gas on (Panzer), 1’., 105. 

A. i 541, 1119. 3:5-Dibenzo-A 3 ^-cy/7oheptadiene-ULdi- 

aotion of hydrogen chloride on (Pan- carboxylic acid and its derivatives 
’ zer), A., i, 113, 1007. (Kenner), T., 620. 

action of hydrochloric acid and am- 3:5-Dibenzo-A3:i-cyc?oheptadien-l-one- 
moma on (Panzer), A., i, 111!). 2earboxylic acid, ethyl ester, and its 

notion of hydrogen chloride and am- , copper salt (Kenner), T-, 626; P., 
mojiiHftndofnitronsoxideon(PAN- ! 106. 

zei:), A., i, 780. 3:5 Dibenzo-At;3:5.q/o^heptatriene and 

tieiroit * of potassium phosphates on its picrate (Kenner), T., 625; P., 
(Heyl), a., i, 114. 106. 

Diastases (Bang), A., i, 552, 553. 4:5:6:7-Bibenzo-Ai:4:<i-^heptatriene- 

Diazoacetic acid, esters, decomposition 1 -aldehyde and its dibromide (Weitz- 
of (Mim.au), A., ii, 1041 ; (Braunb), enbock), A., i, 260. 

A., ii, 1042. Dibenzoylacetyl'o-phenylcnediamine 

ethyl ester, action of, on bornyleiie (Wolff, Grdn, and Kolasii's), A., i, 
(Buchner and Weigand), A., i, 1102. 

887. l:3-Dibenzoylbeniiminftzol-2 ol and its 

action of orgauo-magnesinm com- ethyl and propyl ethers (Gehn gross), 
pounds on (Zerner), A., i, 1312, A., i, 900. 

1387. 4:4'-I)ibenzoyldiphenyl, 3:3'-«hhydr- 

action of, on df*pinetie (Buchner oxy- (Mcdkov&c), A., i, 1350. 
and fijuionsr), A., i, 1209. Dibenzoylformyl-o phenylenediamine 

5 Diazoanuno-l pheiiyl-3-inethylpyraz- (Wolff, Git On, and Ivor.A-sirs), A., 
ole (Mich aelis and Schafer), A., i, i, 1101. 

525. -55-Dibenzoylheptane (Freund, Fleis- 

Diazoanthraquinone selenocyanate chek, and Rothschild), A., i, 1076. 

( F a p. ren p abki k ex vorm F. Bayer & 1 Dibenzoylhydrazicarbonyl (StollG and 
<Xi.), A., i, 495. 1 K rauch), A., i, 97. 

Diazo-ccmpounds, optical investigations .s-Dibenzoylhy dr azide (Diels and Oka- 

of (Cain), A., ii, 169; (Hantzsch j da), A., i, 898. 
and Lifschitz), A., ii, 264. j 3:4-DibenzoyIoxybenzaldehyde ( Rosen - 
aliphatic, constitution of (Forster ’ mdnd), A., i, 464. 

and Cardwell), T., 861 ; l 1 ., ] S:4-DibenzoyloxyphenyIetbyl alcohol, 
150. /3-nitro- (Rosenmdnd), A., i, 464. 

action of nitrogen peroxide on ("Wir- 3:4-Dibenzoyloxystyrene, 0-iiitro- 

lasd and Reisenkgubu), A., i, j (Rosenmdnd), A., i, 464. 

1399. | 2-.3-Dibenzoyl-A l 3 -(v/c)opentadiene, 5- 

f Diazoimines, constitution of (Morgan nitro-, and its salts and derivatives 

and Micklbthtvait), T., 71, 1391; (Half, and Thorp), A., i, 184. 

-32 ; (Morgan anil Schakff), P., 5-nitro-2:3-<fr-p'bromo- (Hale and 
4,4> Thorp), A., i, 370. 
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Dibenzoylpropionyl-o phenylenediamine 

(Wolff, Ghun, ami Kolasius), A., i> 

3 : 8 -Dibenzoylpyrene (Scholl, Seer, 
and V. Seybkl), A., i, 58. 

5-6 , 5 / :6 ,_ ™d 7 :8:?':8 *Dibenspyrantnr* 
ones (Scholl, Seer, and v. Sktbel), 

A., i. 58. . , , 

Dibenzyl. See Diphenylethane. 

Dibenzyl ethylene selemde (Fromm and 
Martin), A., i, 1324. . ... ■ 

seleuide di-broimde and -««ide 
(Fromm and Martin), A., i, 

rfiselenide telra-bromide and -wdlde 
(Fromm and Martin;, A., i, . 1AM- 
sulntiide, dichloride and di-iodido of 
(Fromm, Schafer, Forster, and 

V. SclIEKSOHEWITZKl), A., I, d->8. 
gnlphoxide hydrochloride (Fromm, 

Schafer, Forster, and a. Scher- 
SCHWlTZKl), A., i, 359. 

Dibenzv lace tic acid, anhydrides and 
chloride of (Leuciis, Wutke, and 
Giesei.er), A., i, 855. 

Dihenzylacetoacetic acid, rncnthyl ester 

(Rupe and Lenzisgkk), A., i, Zb/. 

lDibenzylacetoiy- 2 -benzylindene 

(Leuchb, Wutke, and Giesklf.r), 
A.,i, 857. . 

1-5-Dibenzylaminoanthraquinone, 

benzoyl derivatives, action of sodium 

hyposulphite with (Seer), A., t, 633. 

1:5-Bibenzylbenzene 2:4 dicarboxylic 

acid (Philippi), A., 1 , 628. 

5 : 5 Dibenzyl. l-y-bromopropylbarbitunc 
acid (Merer), A., 1, 1389. 

Dibenzyl-4 carboxylic acid and its 

nitrile (V. BRAUN, DeUTSCH, and 

DiL^UttylcMbinoi' (Sabatier and 
BOWSKI, and klRSCHBAUM), A., , 

614. 


Dibenzylideneacetophenone disulphide 

(Fromm and Hubert), A., 1, * 8S ' , , 
Dibenzylmalonic acid, d/p-mtro-, ethyl 

Di-p-benrHoiydiphenylformamidineand 

its salts (Da ins, Malle, s, and 

Meyers), A., i, 1096. 

Bibenzyl-silicols and -silicones (Mak- 

Dihenzylstannic oxide and its tenzyl 
acetate derivative (Smith and Kip - 
incI. T., '2045. „ , 

Dibenzylthiolacetylene (Fiiomm, Bf.n- 
zinger, and Schafer), A., i, 7 • 

1 : 3 -Dibenzyltbiolbenzene (Zincke and 

4 :A-Dibenzylthioidipbenyl (Zincke and 

Daiim), A., i, «■ 


s-Dibenzylthioletbane and its deriva- 
tives (Fromm, Benzixgbk, aid 
Schafer), A., i, 174. 
haloid derivatives of (Fromm, $cm. 
frr, Forster, and v. Sciierv-he. 
witzki), A., i, 358. 

s-Bibenzylthiolethylene and fts di- 

bromide (Fromm, Benzisgek, an .i 
Schafer), A., i, 174. 
Di-<7-bornylene-3-carboxylic bydradde 
(Bredt and Perkin), T., 2201. 
Biwobutylammonium and niti^r,. 
platinibromides (Gutbieh and Hat- 
sch), A., i, 1157. 

Bi -(tert. ?)-butylbenzeae (Kuntkkll and 
Ulex), A., i, 350. 
2:5-Di?si>butyl-i7-benzoiiumone, 3:6 
hydroxy-, and its diacetate (Ficiitu, 
Jetzek, and Leepin), A. , i, 279. 
Diwobutylpbosphorons acid and it- 
silver salt (Akbuzov and Ivanov), 
A., i, 1051. 

Bibntyl-3:3'-rubazonic acid (Wahl and 
Boll), A., i, 766. 

a 5 -Dicarbamidoadipic acid, Sy^iaiiiijio-, 
dilactam of (Traube and Lascar - ., A., 
i, 1307. 

Bicarbethoxydimethyk'/cfopropane- 
malonio acid, ethyl ester, structure of 
lactones from (Perkin and Thom:', 
T., 1760 ; P-, 259. 

BicaTbon diox ide. See under Carbuii. 
Bicarboxyglutaconic acid, ethyl ester, 
action of amino- acid pstet3 on (Lewi, 
P., 353. 

Bicarboxylic acids. See under Acids. 
Bi-(/3-<mhloro-a-hydroxyethyr;carbam 
ide (Coffin and Titherley), l 1 ., 352. 
l:3-BPnchloromethylthiolbenzene 

(Zincke and Kruger), A., i, 45. 

4-.4 / -Bi^nchlorometbylthioldiphenyl 
(Zincke aud Dahm), A., i, 46. 
Bicinnamoylacetone (Lam pk and 

brndzki), A., i, 876. 

BicinnamoylmethanejL vMPE and Milo- 

; bendzki), A., i, 876. _ 

Dicoma antniuila, constituents of (ilU- 

; andNAUNTON), A.,i, 6 vS9. 

Bi-o-cresoldimethylmetliane bee W- 

Di-m-toiylpropirne, 6 :6 -t/ihyilro.\J •. 
Dif.wcrotyh See ea-Diincthyl-AMma- 

Dicyanodiamide { eyammiaH i**M««* 

of hydrazine hydrate mi iotilix 
and Krauch), A., i, 1050. 
action of sulphuric acid on 
holm), A., i, 252, 4 nl. 

Di-p-dinietbylaminodiplienylfom®- 

dine and its salts .[ W 

i and Meyers), A., i, 1090. M 

Didymium, separation of, Iron . 

1 (WHNHERand ScHATiui ■ A., > 
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Dielectric constants of dissolved salts 
AVai.den), A., u, 98- 
of vapours (Pohkt), A., n, 1012. 

Diet, iiiflueucc of on growth Hopkins 
and Neville), A., 1 , 312, (Us- 
bokse, Mendel, Ferry, and 
Wakeman), A., i, 1128. 
riioet of, on metabolism (LtJSK and 
Rk-HE), A., i, 124. 

Diethoxvacetylmorphine and its hydro- 

chloride (Ciiemischb Fabrik von 
Hevdes), A., i, 385. 

H-Diethoxy.y/c/opentadiene, rftchloro- 

’ i- hydroxyl tetrachlorooateohol hemi- 
i-ther of (Jackson and Kelley), A., i, 


St>2. 

2 3 Diethoxypyrazinoanthraquinone 

\TkiibE 8), A., i, 738. 

Di-/- ethoxy viridine, derivatives of 

. Straw and Zeimk), A., i, 994. 
na-Diethyladipic acid (Merrwein and 
Piuibbt), A., i, 485. 

5-5'Dlethyl-l-alLylbarbituric acid 

‘ (Merck), A., i, 656, 1389. 

5 , -Diethylaininoanils-3:4-diphenyl- 
A 3: donenfcene - 1 : 2 -dione (Ru h b- 

mann ami Levy), T., 561. 
Diethylaminoformic acid, phenyl ester 
( Pa rbexfabriken vorm. F. Bayer 
Co.), A., i, 458. 

4 Diethylamino-3-methylbenzyl alcohol 

and its salts (v. Braun and Kruber), 
A., i, 1331. 

f-Diethylaminod3-methyl-A«-nonen-rj- 

oae (AndrE), A., i, 1065. 
Diethylammonium platini-iodide 

(Datta), T., 428 ; P., 79. 
nitroso-, platinibromide (Cutbier and 
Rausch), A., i, 1157. 

Diethyl aniline picrate (Komatsu), A., 

i, 10. 

XX- and 4 :4'-DiethyIbisthiohydantoins 

and derivatives (PIierichs and 
Holler), A., i, 909. 

5 : 5 - D ie th y {-Py&'y'-tetrabTomo -1:1 - dipro - 
pylharbituric acid (Merck), A., i, 1389. 
5 : 5 Die thy M $y-d bromopropy lbarbi- 
turic acid (Merck), A., i, 1339. 

5 5-Di ethyl-1 - 7 -bro mo- and -l-j 87 -d 7 - 
bromo*propylbarbituricacids( Merck), 
A., i, 1389. 

3:4-Diethylcarbonatobenzaldehyde 
(Kosbxmuxd), A., i, 464. 
Diethylcarbonato-orsellinic acid 

(IIorsch), A., i, 474. 

Diethylc arbonato-o rcylaldehy de 
(IIoescii), A., i, 474. 
a-3:4 • Diethy lcarbonatoph eny lethy l 
alcohol, j9-nitro- (Rosenmund), A., i, 


3 4 Diethylcarbonatoatyrene, jS-nitro- 
(Rosexmund), A., i, 164. 


5:5-DiethyI-l-S7^iohloropropylbarbi- 
turic acid (Merck), A., i, 1389. 

5 .5- Diethyl- l:3-diallylbarbituric acid 

(Merck), A., i, 656. 

Diethyl ethylene ether, cryoscopy of 
aqueous solutions of (Unkovskaja), 
A., ii, 921. 

DiethylheptacoBylcarbinol (Ryan and 
Algar), A., i, 336. 

Diethylheptadecylcarbinol and its 

acetate (Ryan and Dillon), A., i, 

583. 

ySDiethylhexane-yS-diol ( Farrf.nfar- 
iiiken vorm. F. Bayer k Co.), A., i, 
2 . 

l:l-Diethylcyc?ohexan-2-one and its 
scmicarbazone (MEERWEIN and 
Probst), A., i, 485. 

Diethylmalonio anhydride (Orr), A., i, 
1303. 

Diethylmalonic diphenylacetic anhydr- 
ide (Sr au dinger, Anthks, and 
Schneider), A., i, 1340. 

9-Diethylm.ethylfluorenol, 9-hydroxy- 
(Mberwein, Kremers, and Splitte- 
gakh). A., i, 486. 

Diethylpentadecylcarhinol (Ryan and 
Dillon), A., i, 583. 

Di-yethylphenylbutadi-inene (Kunc- 
kell, Eras, Muller, and Hilde- 
brandt), A., i, 453. 

Diethylisopropylbenzene (Kunck ell and 
Ulkx), A., i, 350. 

Diethylpyrrolonebenzoic acid and its 

hydrobromide (Pfaehler), A., i, 
753. 

l:3-Diethylthiolbenzene, and 4 :Q-di- 
bromo-, and its tetrabromidc (ZlNCKE 
and Kruger), A., i, 44. 

4:4'-Diethylthioldiphenyl tetrabromide 
and hexaiodide (Zincke and Daiim), 
A., i. 46. 

s-Diethylthiolethylene (Fromm, Benzin- 
gkr, and Schafer), A., i, 174. 

2:5-Diethylurethylpyridine (Meyer and 
Staffen), A., i, 531. 

Diffusion (Armstrong), A., ii, 578. 
relation of, to the viscosity of the 
solvent (Oholm), A., ii, 564. 
through rubber membranes (Gibs, 
Rosf.nbloom, Welker, Beal, ami 
Geiger), A., ii, 193. 
of organic compounds in water and in 
ethyl alcohol (Oholm), A. , ii, 564, 
565. 

iii solids (Desch), A. , ii, 563. 
use of Toepler’s manometer in experi- 
ments on (Foch), A., ii, 839. 

3:6-Difluorenyldihydrotetrazine(STOLLtf, 
Muxzel, and Wolf), A., i, 998. 

3:6-Difluorenyltetrazine (STOU.fi, MI n- 
zel, and Wolf), A., i, 998. 
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2:5 Difluorenyl-l :3;4-triazole. and 1- 

amino- (StoLlA, M Inzer, and Wolf), 
A., i, 998. 

^'-Difluoryl-OiO'-dicarboxylic acid 

(bisdiph^nylencsiuxinic add), chloride 
and anilide of (STOLLfe and Wolf), 
A., i, 858. 

Difluor yl-9 :9'-dicarbor ylonitrile ( 6 i»- 

d iphcnylcnesritcdiwnitrile) (Stol i.e, 

Munzf.l, and Wolf), A., i, 997. 
Diformamide, potassium and sodium 
derivatives (Haksiiit), T., 1557 ; P., 
195. 

w-Digallic acid, pcnta-acctyl derivative 
(Fischer and Frru den berg), A., i, 
480. 

Digestion, physiology of (Alexandria 
wicz), A., i, 419. 
in the chick (Shaw), A., i, 545. 
aud absorption (London), A., i, 1261. 
action of sucrose on (Thomsen), A., i, 
669. 

of proteins. See Proteins, 
pancreatic (Bostock), A., i, 924. 
peptic and tryptic, influence of heating 
on (Bizakuo), A.,i, 924. 

Digitalin, influence of, on the heart 
(Holste), A., i, 216. 

Digitalis, mechanism of the action of 
heart poisons like (Weizsacxer), A., 
i, 939. 

Digitalis substances, behaviour of, in 
the animal organism (Opfesheimer), 
A., i, 1277. 

Digitonin, detection of (Reicuard), 
A., ii, 354. 

Digitoxin, fixation of, in the organism 
(Lhotak von Lhota), a., i, 225. 
absorption and excretion of, by the 
toad (Lhotak von Lhota), A., i, 
939. 

reactions of (Reichard), A., ii, 738. 
Diglyceryl alcohol, preparation of, and 
its tetra-acetyl derivative (NiyiBre), 
A., i, 697. 

0-Diglycerylphosphoric acid, calcium 
salr, true nature of the so-called 

(Ttrrix), P., 228 . 

Diglycylglycine, compound of, with cal- I 
eitiin chloride (Pfeiffer and V. 
MODELSKl), A., i, 710. 

Dig-uanide, amino-, and its benzylidenc 
derivative (Stoi.lG and Kuavch), A., 
i, 1050. 

2:5-Diheptyl^-benzoq,ninone, 3:6-rfx- 

liydroxy-, and its diacetate (FlCHTEU, 
Jetzer, and Leepin), A., i, 279. 
a-Di-5-heptylcarbamide (Pyman), T., 
856 ; P.,126. 

2:5Dihexyl-p-benzoquinone, 3:6 -di- 

hydroxy-, and its diacetate (Fichtkp., 
Jetzf.u, and Leepin), A., i, 279. 


««-, and aS-Diq/duhexvlbn^ 
(Sabatier and MuratI, A., i ;i V ? ttes 

s-Di-7-hexylcarbamide (Pyman) V— 
s-Di->t- hexylethy leneglycol. $,. e ' • 

Tetradecane-ijfl-diol. 

o7-Dicyc?ohexyl-9-ethylpropane 

tier and Murat), A. t i, 845. A ‘ 
2-Diq/r/ohexyl-3*/;yc/ohexanol Oil, 
ret), A., i, 43. 

aa-Dicyriohexyl-7-methylbutane {$*,.. 

tier and Murat), A., L, 845 
:a- and «7*DicycA/liexyL-/3 methyluron^ 
(Sabatier and Murat), A., i, $ 
ae-Drni/cfohexylpentane (Rab.vuV,. , 
Murat), A., i, 845. 
Dihexyl*3:3'-rubazonic acid (Wi.n ; 

Doll), A., i, 766. u,,, ‘ 

Dihomopiperonylamine and its ] JV( ) r 
iodide (Decker and Beckei; \ ; 
291. " ’ 


Dihy droallantoxanic acid and ii «*,},, 

and esters (Blurs and Giesj.kj! j 1 
i, 1393. 

Dihydro-1 :9-benzanthrone, 2-hvdro 4V . 

(Scholl and Seer), A., i, r>7." 
Dihydro-1 :2:4-benzotriaziue, ;l-amhio- 
and its nitrate (Arndt), A., i, 13515 / 

3:4'Dihydro-2:4-benzoxaz 1 

tfefrachloro-, acetyl derivative Ouy 
dokff and Nichols), A., i, 99 . 
Dibydro-l:2-benzthiopyrone (thi"hj»l,:.. 
coimarin) (Chmelewski ami Fbih.. 
lander). A., 5, 861. 
Dihydrocarveol tf-glucosidc and it* acetyl 
derivative (IIamalainf.x), a., i, 4y$' 
Dihydrocinchonidine and its salts 
(StUTAand Nord), A., i, 64. 
Dihydro -2‘cinnamoylpyrrole ( Bai:<u:i - 
uni and Martel: iani), A., i, 91. 
Dihydrowocoumarin-l-hydrindone 3 2 
spiran and its Msomeride (Leucid). 
A., i, 974. 

Dibydroeudesraene (8emmi.br and 

Tobias), A., i, 886 . 
Dihydroeudesmoi and its acetate (Slum- 
ler and Tobias), A., i, 885. 
Dihydrofarnesic acid, hydroxy-, met lid 
ester (Kerschbaum), A., i,*J40. 
Dihydro-2- fur furylid eneacetylpy rrole 
(Bargellini and Maiitegiant), A., 
i, 91. 

Dihydrofurfurylideuepaenol (Barged 

lini and Martegiani), A., i, 91. 
Dihydroionones (Skita, AIever, and v. 
Bergen), A., i, 64. 

Dihydro-2- wp-methylenedioxyciimam 

oylpyrrole (Bargkllixi aud Marie* 
ciani), A. , i, 91. 

Dihydro-2-methylindole, G-nitro-, aud 
hydrochloride and derivatives 
Braun, (Irarowski, ami Raudz , 
A., i, 1382. 
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and 

l'„ol, A.,i. 353. . 

Dihydronaphthaleae and its dmya- 

A 7/utpafr and Lemuel), A., i, 


~' u ' all< i A 2 -Dihydronaphthalenes 

A kSthaus), A., i, *55- 
physical constants of (v. Auwers), 
A., i, 1319- . . 

o.o Dihydro-1 :3:7-naphthai™tnazine- 
tone audits derivatives (Booekt and 
Kisher), A., i, 106. 

Dihydronorhydrastmine and its 

, Decker and Becker), A., i, 292. 

3 4 Dihy dro-1 :4- oxaz ine-3 -one , prepara- 
tion of compounds containing the ring 
( AKT1 en-Geskllschaft FUR ANIL1N- 

Kakbikation), a., i, 777. 

<r Dihydropicrotoxininic acid (Gorr- 

masn), A., i, 1214. 

pihydropimaric acid and its salts 
'lVt'IU'OARV and TeRAKU), A., 1, <26. 
Dihydroqninidine and its salts (Skita 
ami NORD), A., i, 64. 

3 :4 ■ D ihydroiso quinolyl * 1 - carboxy- P- 
phenylethylamide and its salts 
(Decker, Kropp, Hoyek, and Beck- 
er), A., i, 289. 

Dihydroresorcins, substituted (Gillikc),' 
T.,2029; P.,286. 

Dihydrosantonin (Cusmano), A., i, 864, 
1195. 

and its semi carl azonc (Bargellint), 
A., i, 628. 

Bihydroscat ole, 6-nitro-, and its hydro- 
chloride and benzoyl derivative (v. 
Braun, Grabowski, and Rawicz), 
A., i, 1382. 

DihvdroBelinenol (Srmmler and Risse), 


A., i, 66. 

Dihydro-d-verbenol and its derivatives 
(Blvmann and Z kitsch el), A., i, 
496. 

Dihydro-d-verbenone and its derivatives 
{Klumann and Zeitschei.), A., i, 


497. 

Dihydroxylene. See Dimethylcyr/o- 
liexadiene. 

Dihydrozingiberene (Semmlkr and 
Becker), A., i, 743. 

Di indole, hydrobromide (Scholtz), A., 
i, 520. 

hydrochloride and benzoyl derivative 
(Keller), A., i, 403. 

2:4-Diketo-l benzoyl- 5 ^ dimethyl- 
pyrrolidine 3 -carboxy lie acid, ethyl 
and methyl esters (Gabriel, Colman, 
and Bottcher), A., i, 627. 


2:4-Diketo-l-ben*oyl-5:5’dimethyl- 
pyrrolidine-e>-3-dicarboxylic acid, 
esters, and their derivatives (Gabriel, 
Colman, and Bottcher), A., i, 623. 
3:5-Diketo-l-benzoyl-2-methyl-2-ethyl- 
pyrrolidine-o- carboxylic acid, esters, 
and their derivatives (Pfaehler), A., 
i, 753. # 

l:2-Diketo-3-benzoyl-3 methylhydrin- 
dene (v. Braun and Kiksuhraum), 
A., i, 1363. 

2:5-Diketo-l:4-dibenzoylpiperazine 

(Scheiber and Reckleben), A., i, 
969. 

2:6-Diketo-4:4-dimethylpiperidine, 3:5- 
tf/cyano- (Thorpe and Wood), T., 
1592. 

Diketohydrindene-2-aldehyde and -2- 
aldehydeanil, and their metallic salts 
and derivatives (Wolff and Her- 
cher), A., i, 1107. 

l:3-Diketohydrindene-l-ethoxyindan- 
2:2 spiran (Radulkscu), A., i, 38. 
a7-Diketo-e-/Mnethoxyphenyl-A 5 -hex- 
enoic acid, methyl ester (Ryan and 
Alqar), A., i, 1069. 
ay-Diketo-t methoxyphenylhexoic 
acid, 8e-<&bronio-, and its methyl 
ester (Ryan and Algar), A., i, 
1069. 

2:6- Diketo-4-methy 1-4- ethy lpiperidine, 

3:5 -<Z»cyano- (Thorpe and Wood), T., 
1592. 

l:2-Diketo-3-methylhydrindene and its 

derivatives (y. Braun and KiRSCH- 
baum), A., i, 1363 ; (v. Braun), A., 
i, 1364. 

2: 4-D iketo- 5-methyltet rahydro -oxazole 

(Tkaube and Ascher), A., i, 901. 
Diketone, C 15 H 24 0 2 , from oxidation of 
the trimeride of as-dimethylallene, 
and its semicarbazone (Lebedev), A., 
i, 1291. 

Diketones, interaction of, with acid 
amides (Friedburg), A., i, 985. 
ajS-Diketones, unsaturated (Diels and 
Sharkoff), A., i, 875. 

0-Diketones, unsaturated (Ryan and 
Dunlea), A., i, 1067 ; (Ryan and 
Algar), A., i, 1068. 

ajS-Dikstonic esters, preparation of 
(Wahl and Doll), A., i, 473. 
reactions of (Wahl and Doll), A., i, 
765. 

4:9-Diketo-l-phenyldihydro-0£-naph- 

thai’sotriazole and its oxime (Wolff 
and Herchrr), A., i, 1107. 
try-Diketo-e-phenyl-AS-hexenoic acid 
and its esters and Sedtbromo- (Ryan 
and Algar), A., i, 1068. 

1 :3 D iketo-2-phenylperinaphthindene 
(Cesaris), A., i, 60. 
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2:4-Diketo-5-phenyltetrahydro-oxazole 

(Traube and Aschek), A., i, 902. 

a-y-Diketopropane aftS')' tetracarboxylic 

acid. See Dioxalomalonic acid. 
2 :4-Diketotetrahydro-oxazole (Traube 
aud Aschek), A., i, 901. 

2:5 Diketotetrahydro 1 :3:4-txiazole, 
hydrazine salt of (STtfLLk aud 
Kuauch), A., i, 1051. 

0 :/i-Diketotridecane aud its derivatives 
(v. Bratjn), A., i, 721. 

Dilatometer and specific gravity bottle, 
combined (Browne), A., ii, 832. 
Dilation law, colorimetric (Hantzsch), 


A., ii, oyi. , , , 

4 : 5 -Dimethoxyaniline, 2(?)-chloro-, and 
its hydrochloride (Seer and Ehren- 
kf.ich), A., i, 635. 

l: 2 -Dimethoxyanthraquinone, 4-ammo-, 
4-iodo-, and 4 -nitro-(SEEKandEHREN- 
REICH), A., i, 634. 

4 - 5 -Dimethoxybenzene, 2(?)-chloro-l- 
iodo- (Seer and Eiirenreich), A., i, 
635. . . e . . 

2 : 3 -Dimethoxybenzoic acid, 5- anil o- 
nitro- (Cain and Simonsen), r., 
380. . , 

2 - 5 -Dimethoxybenzoic acid, amide ana 
anilide of (Mauthner), A., i, 
632. _ .. 

2:5 Dimethoxybenzoic acid, 3-mtro-, 
audits methyl ester (KlemENC), A., 
i 49 

3-4 Dunethoxybenzophenone, 2:2'-dr- 

hydroxy- (Sen-Gupta and Watson), 
P., 270. , . „ 

<-3:4-Dimetboxybenzoylamylainine. fcec 

Veralryl e-aminoamyl ketone. 
m - and y>-3:5*Dimethoxybenzoyloxy- 
bcnzoic acids, methyl estera (Hauth- 
ner), A., i, 029. 

irt-3:S Dimethoxybenzoybxy ;i meth- 
oxybenzoic acid, methyl ester (Mauth- 
ner), A., i, 629. 

2-(3':5')-Dimethoxybenzoyloxy-3-naph- 

thoic acid, methyl ester (Mauthner), 
A., i, 629. 

2-?nj?-Dimetboxy-o-benzylbenzylhydras- 

tinine and its liydriodide (Freund 
and Zorn), A., i, 512. 

4 -/»i^-Dimethoxybenzylhydantoin ana L- 

thio- (Johnson and Bengis), A., i, 
12 38. . 

3:5-Dimetboxybenzylidenebisacetopnen- 

one, 4-hydroxy- (Mauthner), A., i, 
278. 

4 mn Dimetboxybenzylidenebydantoin, 

2-thio- (Johnson and Bengis), A., i, 
1238. . . . 0 

1 • a - u-Dimetboxybenzyl -2 -napbtbol-o - 
carboxylic acid, methyl ester (W Eis- 
hut), A., i, 1348. 


3 :3' -Dimetboxy - 1 :1 ' - diantbiaqn ino&yl 
4 ; 4 '«< 2 ihydroxy- (Seek an.] Knur* 
reich), A., i, 634. 

| 3 : 3 '- Dimetboxy 4:4' -dibenz oy] di Dhen vi 
(MudkovSic), A., i, 1350. 

Dimetboxy diby dr ob»m aterindicarb 
oxylic acid, methyl ester (Kr^jrj- 
and Deihle), A., i, 1005. 

3;3'-Dimetboxydipbenyl-4:4'-dicarb- 

oxylic acid and its salts and iu, ti iv l 
ester (MuDiiovcifi), A., i, 134V * ‘ 

3 : 6 -Dimetboxy- 2 : 5 -diisopropyl 7 -benzo- 
qninone (Fichter, Jetzeu, aiil 
Leepln), A., i, 279. 
4:4'-Dimetboxybydrocbalkone, z'-liyj.. 
oxy- (Bargellini and F inkkuieis' 
A., i, 60. 

^-Dimethoxyleucomalachite-green 

(VoTockK and Kohler), a., j t 

761. 

3:4-Dimethoxy-3':4'-metbylenedioxy 2 
propenyl- 6 '-vinylstilbene (KiiKrsn 

and Commessmann), A., i, 506. 
3:4-Dimetboxy-3 , :4 / -metbylenedioxy-2- 
styryl- 6 -vinylstilbene (Fuev.nd and 
Fleischer), A., i, 503. 
l; 4 -Dimetboxyci/''fcpentadiene, iM-blom- 
1 -hydroxy-, tetrachlorocatceliol Ikcii- 
ether of (Jackson and Kelley), A., 
i, 862. 

3 : 4 -Dimethoxyphenylacetic acid, ethyl 
ester (Gain, Simonsen, and Sami). 

• T., 1038. 

3 : 4 -Dimethoxypbenylalanine (Johnsvx 
and Bengis), A., i, 1238. 
2 : 5 -Dimetboxypbenyl e-aminoamyl 

ketone, salts and derivatives of • lfon- 
cher), A., i, 1361. 
2 : 4 -Dimethoxyphenyl chloromethyl 

ketone (Konckell, Eras, Mui.llk, 
and Hildedrandt), A., i, 454. 


aim /I 

a- 8 : 4 -Dimethoxypbenylethyl alcobol, 3- 
nltro-, sodinm salt (Rosesmusd), A, 
i, 465. 

j 3 - 3 : 4 -Dimetboxypbenyletbylamiae, 0* 
hydroxy-, and its liydrochlornle 
(Rosenmund), a., i, 465. 

3:4-Dimetboxy-2-i8-pbenylethylbenzyl- 

’ alcohol (Freund and Fleischer), A., 

i, 503. . , 

B- 3 : 4 -Dimetboxyphenyletbyl methyl 
ether, 0-nitro- (Rosenmund h A, i, 

3:5-Dimetboxypbenylglyoxydc a eiA, 4* 
hydroxy-, and its p-nitroita! ■ 
hydrazone (Mauthner), - •> ’ 

Dh^methoxyphebyl-^-napblbacicct* 

onic acid, a-/>-hydrox>- (Mai m. 

« 7 ^I)ime < thoiya-pheay'P I '| ) P® IieSTI:ui 
and Berkoxv), A., b 



INDEX OF SUBJECTS, 


ii. 1343 


, . Dim ethoxyphenyF«-pr<>panoUmine 

3 4 , 1 its hydrochloride Fardenfabki- 

SVvokm. F. Bayer & Co.), A„ i, 301. 

a'-Jlimethoxy-a-phenyl-Ar'-propene 

'ic-vr.u-saiid Ueukow), A., i, 1318 

rj-DimBthoxyphenyltartronic acid, 4- 

3 I,; "Ly, ethyl ester (Mauthner), 

eAliimeVlioxystyreEe, «fl-<KchIoro- 
(KrvKEU, Eras, Muller, anil 
Dlpebraxdt), A., i, 454 

,.i Dimethoxy-2-styrylbenzalaehyde 

its derivatives (Freund and 
RkischkO, A., i, 503, 

2 3 Dimethoxy toluene and 5- and 16- 
uit.ro- (Cain aud Si monsen), P., 380. 

5:6 Dimethoxy »i-toluidine, 2-mtro- 

Cain aud Simunsrn), P., 380. 
ni methoxvvalerolactone (Gilmour), P., 


Di-y-methoxyviridine, derivatives of 

(STKAi-a and Zeime), A., i, 994. 

Dimethylacenaphthindandionea, iso- 

MU .,ic (Freund, Fleischer, and 
Deckf.rt), A., i, 1075. 
Diraethylacetylene. See Crotonylone, 

, -Dimethylallene. See Aft'-Pentadiene. 
Dimtthvlallene. See 7-Methyl A«/L 


butadiene. 

Dimethylalloxan alcoliolates, p-cresolate 
and sulphite (Bii.tz, Topp, and 
Kaktte), A., i, 166. 

Dimethylalloxan anhydride (Biltz), A., 
i, 166. 

2:6-Dimethyl-4-allylpyridine-3:5-di- 
carboxyiic acid and its ethyl ester and 
their derivatives (Crischkevitsch- 
Trorhimovski and Pavloyskaja), 


A,, i, 122". 

Dimethylamino-j9-acetylaUylene (Far- 
BENFABRIKEN VORM. F. BAYER & 


Co.), A., i, 342. 

3-Dimethylaminoacetyl-2-methylindole 

and its hydrochloride (Salway), T., 
3515 ; P., 59. 

S-Dimethylamino-A'wsoamylene (Far- 

RBNKABRIKEN VORM. F. BAYER k 


Co.), A., i, 342. 

&-!'■ Dimethy laminoanilin oacrylic acid, 
a-cyano-, ethyl ester (Dain$,Malleis, 
and Meyers), A., i, 1096. 

Dimethylaminoanilinomethyleneaceto- 
acetic acid, ethyl ester (Dai ns, Mal- 
lei*, and Meyers), A., i, 1097. 
Dimethy lam inoanilinomethy lene- 
aceto-aceto-p-dimethylaminoanilide 
(Dai. vs, M ALLEit>,and Meyers), A., i, 
1097. 

P Bimethyl aminoanilinomethy lenema - 
Ionic acid, ethyl ester, dimethyl- 
aminoaiiilideof (Dains, Malleis, and 
Meyers), A., i, 1096. 


Dime thy laminobenze ne az otrtra chloro- 
benzene t-carboxylic acid (Orndokff 
and Nichols), A., i, 99. 

/>-Dimethylaminabenzil (Staudinger 
and Hkne), A., i, 1354. 

2-Dimethylanunobemoic acid, 5-bromo- 
and 5-chloro- and its salts (v. Bracjn 
and Kruber), A., i, 1332. 

p Dimethylaminobenzoin and ^'-chloro- 
(Staudinger and Hene), A., i, 1354. 

2 Dimethyl aminobenzyl alcohol, 5- 
bromo- and 5-chloro- (v. Braun and 
Kruber), A., i, 1332. 

4- Dimethylaminobenzyl alcohol, 2- and 
3-chloro-, and their derivatives (v. 

| Braun and Kruber), A., i, 1331, 

| 1332. 

| p-Dimethylaminobenzyl ethyl ether and 
i its methiodide (Schepss), A., i, 1155. 
j ^-Dimethylaminohenzylideneanthranilic 
I acid (Ekeley and Clinton), A., i, 
396. 

5- Dimethylamino- Aa-bntylene (FARBEN- 
FABRIKEN vorm. F. Bayer & Co.), 
A., i, 342. 

S-Dimethylamino-7-dimethylbutan-/3'Ol, 
preparation of (Farbenfabriken 
! vorm. F. Bayer & Co.), A., i, 342. 

3:3'-DimBthylaminodipheiiyl disulphide 
and 6:6'-rfmitroso- (ZtNCKE and 
Muller), A., i, 357. 

/i-Dimethylaminodiphenylpropane (v. 
Braun, Deutsch, and Koscielsxi), 
A., i, 771. 

j6 Dimethylammo-n-ethoxy- and -a- 
methoxy-2-phenylethanes and their 
salts (Tiffeneau and Fourneau), 
A., i, 1337. 

Dimethylaminoformic acid, tsoamyl, 
naphthyl, phenyl, and tolyl esters 
(Farbenfabriken vorm. F. Bayer 
& Co.), A., i, 457. 

Dimethylaminoglncose (Irvine, Thom- 
son, and Garrett), T., 249 ; P., 7. 

I o-4-Dimethylamino-2-hydroxybenzoyl- 
I /((frachlorobenzoio acid ( Rloch) , A. , i, 
618. 

| 4-Dimethylamino-4'-hydroxydiphenyl- 
amine, c£<chloro-, hydrochloride (Ba- 
| dische Animn- & Soda-Fabrik), A., 
i, 1100. 

2-a Dimethy lamino-7-hydroxypropyl- 
indole aod its salts (Salway), T., 
360 ; P., 59. 

7'Dimethylamino-a-o-iodophenoxypro- 
panoi (Brenans), A., i, 722. 

2- Dime thy lamino-4-methylbeazyl alco- 
hol, 5-bromo-, and its derivatives (v. 
Braun .and Kruber), A., i, 1332. 

4 -D unethylamino-3-methy lbenzy 1 alco- 
hol and its salts and derivatives (v. 
) Braun aud Krubf.r), A., i, 1331. 
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4- and 6Dimethylamino-3methylbenzyl 
alcohols and their derivatives (v. 
Braun, Kruber, and Aust), A., 1, 
1328. . , . 

•y-DimethyUmiiio-5-nitro-2-propylani- 

line and its salts (v. Braun, Gra- 
rowski, and Rawicz), A., i, 1381- 

■y-Dimethylamino-a-2-nitro-y-tolyloiy- 

propanol (Bkenans), A., l, 722.^ 

2-(or 3-)-Dimethylaminophenaime-7- 
and -8-arsinic acids (Karrer), A., i, 

2 Dimethylamino j’-phenetidiae, S:5-rfi- 

nitro- (Reverdin and Furstbnbeuo), 
A., i, 851. , 

a Dimethylamino-rphenoxybtitync 

acid and its derivatives (Salway), 1., 
357. 

a-Dimethylamino-rph«hoxyhutyro-o- 

toluidide and its salts (Salway), 

359. . , 

2- Dimethylaminophenyl mercaptan, 0 
amino-, and its salts (Zisckk and 
Muller), A., i, 357. 

3- Dimethylaminophenyl methyl sulpli- 
ide, and its salts (Ziscke ami Mul- 
ler), A., i, 356. 

,,-Dimethylaminophenylacotlc acid, 

ethyl ester (Tiffknp.au and lout.- 
neau), A., i, 1338. 

4- Dimethylaminophenylarsinio acid, 3- 

nitro- (Karrer), A., l, 412. 

and 0 -Dimethylanuno-a-phenyletB- 

and their derivatives (Iiffex- 


anols and iticL. . 

eau and Foi rneau), A., i, 13-i<- 

2-Dime thylaminophenyIqumoline-4- 

carboxylic acid (Luzzato and Cidsa), 

A., i, 1419- , , 

4-Dimethylaminopbenyl-»i-toljImeth. 

ane, 2'-amino-, and its picrate (v. 
Braun, K ruber, and Aust), A,, i, 
1329. 

6-Dimethylamino-3-Mopropylhenzyl at 

"ohol and its salts (v. Braun and 
KrudER), A., i, 1332. 

-y-Dimethylamiao a-o- and -w-tolyloxy- 
propanols and^ theil- derivatives (Bkk- 
nans), A., i, 722. 

4' ' -Dime thy laminotriphenylcarb mol, 

2-3:4:2'-teirahydroxy-, anliydro- 
hvdrochloride (Sen-Gupta and 
Watson), P., 269. 

aS-Dimethyl^iaminoyftlenc acid. &ec 
iV-Dimethyloruithine. 

3- DimethylamiiiO'O'Xylene, 4 :Mmitro- 

(Chossley and Pratt), T., 987. 

4- BimethylaminO'O'Xylene, 3 :o-dinitra- 

(Ohossley and Pratt), T*, 98o. 

Dimethylammoniumplatim-iodide(UAT- 

TA ), T., 428; P., 79. 
nitroso-, platinibromide (Gutbier and 
Rausch), A., i, 1157. 


Dimethyl-^- and -iv>-amylamiaeg a y 
their picrates (Clarke), T., 16S4?. 
05 -Dimethyl'AR-amylene (Fayurkih 
Idelson, and Umnova), A., i, 13. 

^7-Dimethylamylene 07-glycol Mf.kv, 

wein and Splittegarb), A., i, 4^ ' 
Dime thy laniline, compounds of, witl, 
mercuric chloride and picric acid Ko. 
matsu), A., i, 39. 

Dimethylanilineazobenzoic acid, ethrl 
ester (Hantzsch), A., i, 777. 
2:2-Dimethylanthraceneindandione 

j (Freund, Fleischer, and Df/'kert 
i A., i, 1075. 

2:2 Dimethylanthraquinoneindaudione 

j (Freund, Fleischer, and Deckekt) 

1 A., i, 1075. 

2:4-Dimethylbenzoic acid, 6-hydroxy- 
i (Farbeneabriken vorm. Y. Batei 
: & Co.), A., i, 366. 

i Dimethylbilirubin (Kuster and 
Deihle), A., i, 211. 

( AxV- and 4:4'-Dimethylbi8thioliydan- 

toins and derivatives (FliElunis ami 
Holler), A., i, 909. 

! 07-Dimethyl-A“Y-butadiene 'dimpro. 

I penyl), preparation of (IUdisckr 

‘ Anilik* & Soda-Fabkik 1 ', a,, i, 

438. 

diineride and polymcride of Lebe- 
dev), A.,i, 1286. 

polymerisation products of, and th-ir 
ozonides (Harries and Haoedokj- . 
A., i, 287. 

77-Dimethylbutane, Pfr-dA) romo* 1 a 

vokski and Vf.litschkoy.ski). A., i, 

14. , . 

37-Dimethylbutan-n-ol ami its urethane 
(Gorkki), A., i, 439. 

l:l-Dimethyl-2-isobotenyl':,i/'7^propane 
’and ita oxidation products (K ishnei;). 
A., i, 1163. 

Dimethylbutylamine and its iom;e 

(Clarke), T., 1696. 
07-Dimethyl-A'i-butylene, preparation 
of (Fomin and SochanskT- A., h 

77>Dimethyl-A a -butyleue (Fomin and 

Sochanski), A., i, 331. 

ryv-Dimethyl-A^ -butylene 

yy e thvkM), preparation of (ton* 1,1,1 

Socuanski), A., 1, 138. 

.B-Dimethylbutyric acid, cttiji 
(Gorski), A., i, 439. 

W -Dimethylbutyrol«tojie-r «^ 

methyl ester (IjAI.biei. 


3-DimethyiDutymaciuu* , — • , 

acid? 8 methyl ester (Baiu® »> 
hocQUis), A., 1, 33/. tWt 

Dimetbylcarbamide »S 

(Biltx and Topp), A., i, *>01. . 

3 :5 -Dimethylcarbonatotieiizoic^ 1 * , l >>;> 

its chloride (E. and H. O. ■ 

A., i, 478. 
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Dimethylcartonatfl-oroylaldehyde 

(HoEft-'U), A., l, 474. 

niLrtivlcarboaato orsellinic acid, ethyl 

®^US«3 chloride of (B. and H. O. L. 

Fischer), A., i, 477. 

DimethylcarboBato-owdlinoylorseUiBic 

acid (E. and H. 0. L. Fischer), A., 

2 3 Dimethylchromone and its deriva- 
tives, ami 7 (?)-chioro-6-anuno-, and 
nitro- (Petschek and Simonls), A., 


i. S90. . 

j-S-Dimethylcoamaran, 2-brorao-4- 

* niiroso- (Petschek. andSlMONis), A., 
i 890. 

J:4 Dimethylcoamarin, 6-uitro- (Pet- 
si'HEK and Simosis), A., i, 891. 

I -2-Dimethyl 3:4 diethyicycZobntane 

■ (T.EBEUEY and Merkshkovski), A., i, 

i°yi. 

^-Dimethyl <55-diethylhexan-7-ol and 

its phonyiurethane (Haller and 
Haver), A., i, 830. 

S0.DimethyHS-diethylhexan-7-one 

(Haller and Bauer), A., i, 830. 

l;2-Dimethyl-3:4-diethyliden.eq/cZobut- 
ane (Lebedev and AIereshkovski), 
Am i, 1291. 

50 Dimethyl-77? diethyl- AY^-nonadien-€- 
one (Hallkk and Bauer), A., i, 830. 

2 6 Dimethyl-2:3-dihydro-l:4-pyran and 
its 5-carboxylic acid and ethyl ester 
(Faruiier and Perkin), P., 72. 

3:4 Dimethyl-2:3-dihydro-2-pyrimidone, 
fcti-i/ianiiuo-, and 5-nitio-6amino- 
(.1 on ns and Baumann), A., i, 1397. 

D ime thy 1 dihydroresorcin, brom oxy !en- 
ols from (Ckussley and RenOUF), P., 
309. 

Dimethyldihydroresorcinol, oximino-. 
See Diinethylviolanic acid. 

Dimethyl diketone diaemicarbazonc 
(Blaise), A., i, 706. 

1 . 3 -D imeth y 1 4- /» 2 >-dimethoxybenzy 1- 
idenehydantoin (Johnson and Ben- 
ch*), A., i, 1238. 

4:6 Dimethyldipentene. See 4:6-Di- 
methyl- A B:8l# )-nicnthadicnp. 

2:2' Dimethyldiphenyl (2:2 *-ditolyl)> 

formation of cyclic compounds from 
derivatives of (Kenner), T., 613; P., 
105. 

2:2 -Dimethyldiphenyl, ojaZ-tZiamino-, 
di hydrochloride (Kenner), T., 627. 
f*:5'-d?cyano- (Kenner and With am), 
T ; , 230 ; P.,10. 

2:2'- Di methy ldiphenyl- 5 :5 '-Ac arhox ylie 
acid aud its esters (Kenner and 
Wi iham), T., 236 ; P., 10. 

2 2'- Dime thy ldiphenyl- a) ta '-dicar boxylic 
acid^diethyl ester (Kenner), T., 625 ; 


CIV. ii. 


l:2-Dimethyl-3:5-diwopropylidenecycZo- 
bntane (Lebedev and Mekeshkov- 
ski), A., i, 1291. 

l-Dimethyl-iiS-diw^propyl-A 1 - and -A 2 - 
c^cZopenteneB(0oDCHOT aud Taboury), 
A., i, 348. 

5: 5'- Dim ethyl 2 :3'- dipyrrole -4 :4'-dicarb- 
oxylio acid, 3-hyaroxy-, ethyl ester 
(Benary and Silbeumann), A., i, 
652. 

1 :2-Dimethylenec!/cZobatane (Lebedey), 
A., i, 1292. 

aa-Dimethylerythrene (Farbenfabri- 
ken voiim. F. Bayer & Co.), A., i, 
1145. 

fly-Dimethylerythrene, preparation of 
(Farbrnkarkiken yokm. F. Bayer 
k Co.), A., i, 1. 

1 : 3 - D imethy 1-3-etheny 1 - A c - eyctohexene 
and its tetrabromide, oxides, and 
ozouide (Lebedev), A., i, 1288. 

l:3*Dimethyl-5-ethylbenzene(KuNCKELL 
and Ulex), A., i, 350. 

l:4-Dimethyl-2-ethylbenzene(KuNCKELL 
and Ulrx), A., i, 350. 

Dimethylethylcarbinol, chloioformyl 
ester, preparation of urethanes from 
(Merck), A., i, 343. 

1 :3 D imethyl- 3 - ethy le i/cZohexane and its 
ozonide (Lebedev), A., i, 1288. 

/8^ Dimethyl-5-ethylhexan-7-ol and its 
phenylurethane (Haller and Bauer), 
A., i, 830. 

/8j6-Dimethyl-5-ethylhexan-7-one (Hal- 
ler and Bauer), A., i, 829. 

2:3-Dimethyl-l-ethylpyrrole and its 
4-carboxylic acid (Pi lot y and 

Wilke), A., i, 768. 

3:4-Dimethyl-2 ethylpyrrole and its 
picrate (Piloty and Hiksch), A., i, 
292. 

Dimethylgaliocyanin and its platini- 
chloride (K eh km ann and Beyer), 
A., i, 94. 

a-y-Dimethylglntaconic acid, labile 
(Thorpe and Wood), T., 279 ; 
P., 5. 

ethyl ester (Thor]?e and Wood), T., 

1757. 

^ 7 -Dimethyl glucose, preparation of 
(Macdonald), T., 1904 ; P., 261. 
phenylhydrazone of (Irvine aud 
Scott), T., 585. 

J97-Dimethyl a- and /3-glucose (Irvine 
and Scott), T., 583 ; P., 71. 

03 -Dimethylgly ceric acid, isobutyl ester 
(Favorski and Vansciiejdt), A., i, 
14. 

Dimethylheptacosylcarhinol (Ryan and 
Algar), A., i, 336. 

Dimethylheptadecylcarbinol (Ryan and 
Dillon), A., i, 583. 

89 
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/3<(-Dimethyl-A0S-heptadieiie (Kisiinkr), 

A., i, 1164. 

0^-Dimethylheptane, 8<*dibromo- (K.ISH- 

ner), A., i, 1164. 

l-l-Dimethyky^oheptan-2-one ana its 
semicarbazone (Mbebwein and 
Kbemers), A., i, 486. 
and its derivatives (Tarboukiech), 

A., i. 182. . . 

Dimethyl-w* and -wo-heptylamines anil 
their picratcs (Clarke), T., 1697. 
fle- Dimethyl- A^'hexadiene ( dnsorrotyl), 
polymerisation of (Lebedev), A., i, 
1289. . 

l:2-Dimethyl-A* 6 -c2/ctohexadiene (it a- 

worth). T., 1246 ; P. , 193- 
l:3*Dimetliyl-A 1:3 'T?/cl()heiadieae and its 
derivatives (Haworth), T. , 1248. 

Dimethyki/cfoheiadienes. constitution ol 

(v. Auwers), A., i, 1320. 

2:4-Dimethyl-A 23 -eyrfoheiadien-4-ol-l- 

one i%:i-di>ncthylquvwl), action *of 
hydrobromic and hydrochloric acids 
on (13AMBEKOEP. and Rf.ber), a., 1, 
870. 

Rf-Dimethylheacane, /It i/ibronio*, (.re- 
paration of, from tribromowobutane 
(Krestinski and Kkivorotko), A., 
i, 1145. . 

lil Dimethyli'ye/obeaane, preparation oi 
(Zelinski and Lepeschkin), A., i, 
840. 

1:1 Dimethylej/dohexane, 3-5-rfibromo- 
(Zelinski and Ustenski), A., J, 

3:3-Dimethyl-[0, 1, 3]-^'n/^hexane (Ze- 
linski and Usfenski), A., i. ,608. 

78 -D ime thylhe xane ■ y 8 • diol (Ijarbex- 

FABRIKEN VORM. F. BAYER & Co.), 

l-l-Dimethylc?/<"^hexane-3:8-diol (Ze- i 

’ likski and Ustenski), A., i, 608. 
l:3-Dimethyk//^ohexane-3^4 diol ( \V al- 
LACH and Fry), A., i, 279. 

l:4-Dimethylci/c^hexane-l:2-diol ('' al- 

lacii), A. , i, 452. 

0£-Dimethylhexan-7-ol and its phenyl- 
urethane (Halle h and Bauer), A., 1 , 
829. 

1 : 1 - D unethylcy<"7ohexan-5 - ol ( L elinsm 
and Leteschkin), A., i, 840. 
l:5-Dimethyln/cZ<>hexan-6-ol (IIalleu), 
A., i, 985. 

1 :4-Dimethylcv/cfohexan-2-ol-3-one and 

its benzoyl derivative (Kotz, Bi.ender- 

mann, Rosenbusch, and Sirring* 
baits), A., i, 1201. 

j3^-Dimethylhexan-7-one and its oxime 
(Haller and Bauer), A., i, 829. 

1 : 2-Dimethy ln/c/ohexan ■ 3 -one (Kotz, 

Blen derm ann, Rosen iiuscn, and 
SlBBIXGHAUS), A., i, 1201. 


l:3-Dimethyl«/c^hexan-4-one 1 f, jrinal .. 
of (Haller), A., i, 1357. ' ni 

oxime and semicarbazone ;\V M[ . 
and Fry), A., i, 279. ' 11 

l:3-Dimethylc?/c/ohexaii-4-one, t,j rl 
bromo- (Bouroux and Taihil-ry)* V 
1,873. 

l:4-Dimethyle//o/ohexan-2-one uiid i t , 
oxime (Kotz, Blexueumaxx, ai ,j 
Meyer), A., i, 179. 
l:4-Dimethyltyc/oheian-3-one. 2-cbloi,-.. 
(Kotz, Blendekmann, Kakpati. aul 
Rosen busch), A., i, 1200. 

l:2-Dimethyki/t^hexan-3-one 6-carb- 

oxylic acid, ethyl ester and its s L -r ;i j. 
carbazone (Kotz, Blexukumax.v 
Maunert, and Rosenbilscu), a., j 
1202. 

1:2-Dimethyl A^ryc/ohexene, derivativt$ 
of (Wallach), A., i, 452. 
l:3“Dimethyl-A*-fi/c?ohexeiie and tin !■- 
derivatives (Wallach), A., i, 452. 
l:4-Dimethyl-A I -ct/cioh.exene, derivative 
of (Wallach), A., i, 452. 
l:2-Dimethyl-A s -c</c7ohexen-2 ol 
(Haworth), T., 1247. 
HS-DimethylA^o/r^hexen-a-ol (v. 

Auwers), A., i, 1320. 

3:6 Dimethyl- A , -t’ < v<’?ohexen-2 ol i gly- 
oxylolactone (Kotz and Meyer,.!.. 
i. 1066. 

1:2- and l^Dimethyl-A^ct/c/'-hexea 3- 
one and their derivatives (Kvu 
Bi.kn derm ann, Mahnert, and 

Hoses busch), A., i, 1202. 
l:4-Dimethyl-A 8 -cyc^hexen 2-one at ,1 
its oxime and semicarbazone (\Y.u- 
lach), A., i, 483. 

1: 3-Dimethyl- A' 2 -c?/c?yhexen-4-one an: 

its derivatives (Wallach), A., i, 484. 
1 :2 Dimethyl- A l -cyc/ohexen-3 one 6- 
carboxylic acid, ethyl ester and it s 
derivatives (Kotz, Blkn Hermann, 
MaHNERT, and Rosen Rt: sen 5, A., i. 
1202. 

aS-Dimethylhexoic acid ami us nd'ivj- 
fives (Barrier and LuCoUix), A..i. 
7°1. , . , 

Dimethyl-n- and -iw-hexylammes mnt 

their piorates (Clarke), T.. Iblv 

2:2 - Dime thylindandione -4 : 5-dicarh 

oxylic acid (Freund, Fleischeil and 

Deckekt), A., i, 1074. . 

1:3 Dimethy linden e and its i«icrite 
(v. Braun and Kirschhaum., a., l 

a-2:4-DimethyUiidyl-e-2;4 dimethyl- 

indolidene i“T-penta4iene, ibrnsti . 

of (Kiisio anil Schiiki.-rkshai'H . a, 
i, 400. ,p., Fn -ji 

Dimethylmalonanilide » j ],n 

Fleischer, and Deckeui), a., , 
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nimethylmftlonic anhydride, preparation 
of (Ott). A., i, 1303. 

Dimethylmalonic diphenylacetic anhydr- 
ide (Staudixc.eu, Antiies, and 
Schneider), A., i, 1340. 

4 ; 6 -Dimethyl-A* fi ' fl) -menthadiene (4:6- 
ilimthyfdipaUene), and its oxides 
au d ozonide, and action of hydrogen 
chloride on (Lededev), A., i, 1286. 

Diraethylmenthone and its derivatives 
([Iai.lf.k', A., i, 630. 

87 Dimethyl methylglucoside (Mac- 
donald), T., 1903 ; P., 261. 

87 Dimethyl amethylglucoside and its 
fi-Z-bonzylidene derivative (Irvine 
and Scott), T., 581 ; P., 71. 

87 -Dimethyl methylglucoside-eC mono- 
acetone (Macdonald), T., 1903; P., 
2 <> 1 . 

a- anti 8 -Dimethylmorphimethine meth- 

iudido (Riedel), A., i, 1224. 

2:2 Dimethyl-l:2-, -1:8-, and -2:3naph- 
thindandiones and their derivatives 
{ Freund, Fleischer, and Deckert), 
A., i, 1074. 

2:2-Dimethyl-l:8naphthindandione-4:5- 
dicarboxylio acid and its anhydride 
(Freund, Fleischer, and Deckert), 
A., i, 1075. 

2:2 Dimethylnorcamphane 3 -^pfroamino- 
cyetopropane and its salts (Buchner 
ami Weigaxd), A., i, 377. 

2 : 2 DimethyInorcamphane- 3 - 5 ?>i>or^c/o- 
propanecarboxylic acid and its salts 
and derivatives (Buchner and Weig- 
axic'j A., i, 377. 

2 : 2 Dimethylnorcamphane -Z-spirocyclo- 
propanemethylol and its phenyl- 
urethane (Buchner and Weigand), 
A., i, 377. 

Dimethyl A0£-octadiene, 0-amino-, 
See Gerany lami tie. 

0-eliloro-. See Gerany! chloride. 

5f Dimethyloctane-Se-diol (Fakren- 
FARRIKKX VORM. F. BaYEK A Co. ), 

A., i, 2 . 

Dimethyl- /i- and -fso-octylamines and 
their {derates (Clarke), T., 1698. 

l:l-Dimethylolq/c7obntane (Zelinski 
and Ujedinov), A. , i, 466. 

Dimethylolcye/opropane, diacetate of 
Zki.ixkki and Kravec), A., i, 254. 

A -Dimethylomithine and its salts 
(hsciiER and Bergmans), A., i, 

Dimethylpentadccylcarbinol and its 

j^kite (Ryan and Dillon), A., i, 

AS-Dimethylpentane, 7 -bromo- (Kish- 

; NEU), A., i, 1165. 

f° Dimethylpentoic acid, 5-eynno- (Tar- 

1 Ron: 1 ecu), A., i, 182. 


Dimethylphenanthraquinoneindandione 

(Freund, Fleischer, aud Deckert), 
A., i, 1076. 

Dimethylphenanthreneindandione 

(Freund, Fleischer, and Deckert), 
A., i, 1076. 

3 :4-Dimethylpheny Ithiolstyrene ( Ru h e- 

m ann), A., i, 1375. 

as-2:6-Dimethylpiperazine (Pope and 
Read). P., 382. 

2 - and 3 Dimethylpiperazines, and their 
1 :4-dibenzoyl derivatives, absorption 
spectra of (Purvis), T., 2287. 
Dimethylo/efopropane, rfthromo- (Ze- 
linski and Kravec), A., i, 255. 

1: 1-Dime thylcy<7opropaiie-2-carbQxylic 
acid (Kisiiner), A., i, 1163. 
££-Dimethylpropanedicarboxylic acid, 
a-cyano-, ethyl ester (Thorpe and 
Wood), T., 1583. 

A£-Dimethylpropanetricarboxylic acid, 

and its derivatives and a-cyano-, 
ethyl ester (Thorpe and Wood), T., 
1583; P., 255. 

1 :2 -D imeth y 1 3 • isopr opylidenec?A7o- 
bntan-4-one and its seinicaiVazone 
(Lf.uf.dev and Mkkeshkovsici), A., 
i, 1291. 

l: 2 -Dimethyl- 3 -fs 0 propylci/c?opentane 

(Godchot and Tauoury), A., i, 348. 
l:2-Dimethyl-3-wopropyl-A l - and -A 2 - 
eyefapentenes (Godchot and Ta- 
rouhy), A., i, 348. 

2 3 - Dim e thy lpy razine - 5 6 die arboxy lie 
acid, methyl ester and diuniide (Bott« 
cher), A., i, 1390. 

3:5-Dimethylpyrazole, compound of 
styphnic acid and (Auostinelli), A., 
i, 459. 

3:5-Dimethylpyrazole, 4-amino-, salts of 
(Morgan and Reilly), P., 379. 
3 : 5 -Dimethylpyrazole- 4 -azo-; 3 -naphthol 
(Morgan and Reilly), P., 379. 
3:5-Dimethylpyrazole-4 azo- 6 -naphthyl- 
amine (Morgan and Reilly). P 
379. 

Dimethylpyridinium plat inibromide 

(Gutbif.r and Rausch), A., i, 1158. 
2:3 Dimethylpyrrole and its picrate 
(Piloty and Hirsch), A., i, 293. 
l:2-Dimethylpyrrole-3-carboxylic acid, 
4-hydroxy-, nitroimino-, and iso- 
nitroso- (Benary and Siluermann), 
A., i, 653. 

2:3-Dimethylpyrrole-4:5-dicarboxylic 

acid and its ethyl hydrogen ester 
(Piloty and Hirsch), A., i, 293. 
esters of, and their picrates (Piloty 
and Wilke), A., i, 768. 

2: 3- D imeth ylpjrry 1-4 ethanoneoxalic 
acid, ethyl ester (Piloty and Will). 
A., i, 1226. 
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2:4-Dimethylpyrryl-3-ethanoneoxalic 
acid and its ethyl ester and its deriva- 
tives ( Pilot Y and Will), A., i, 1226. 

2:4-Dimethylquinol. See 2:i-Dimethyl- 
A 8 : s -C3wf<mexadien-4-ol-l -one. 

4:7-Dimethylquinoline and its picrate 
(Ewiks and King), T., 109. 

4: 8-Dime thy lgainoline and its salts and 
2-hydroxy- (Ewiss and King), T., 
107. 

6:8-Dimethylqainoline. See /3-Cytisoli- 
dine. 

Di-2-methylqumoline carbamide and its 

hydrochloride (Stark and Hoff- 
mann), A., i, 1235. 

Dimethylsaccinic acid, optical resolution 
of (Wern er and Basyrin) , A. , i, 1 302. 

Dimethylsuocmonitrile, s-rf/amiuo-, and 
its derivatives (Diels and Otsuki), 
A., i, 836. 

Dimethylsnlphone, fefrabromo- (Fromm 
and Schomer), A., i, 1058. 

2:6 Dimethyl-2:3:5:6-tetrahydro-l , .4- 
pyran(FARGHERand Perkin), P., 73. 

3-.4~Dimethyl-l:2:3:6-tetrahydropyr- 
imid-2:6-dione, 5-nitro- ( a'nitrodi - 
methyluracil) (Johns and Baumann), 
A., i, 1397. 

4:5-Dimethyltetrahydropyrimid-2:6- 
dione, 4-chIoro-, and its acetyl deriva- 
tive and 4-hydroxy- (Johnson and 
Chkksokf), A., i, 657. 

4 : 8-Dimethyl- 1:2:3 : 4- tetrahy droqnino - 
line and its derivatives (Ewins and 
King), T., 108. 

6:8-Dimethyl-l:2:3-.4-tetrahydroquino- 
line. See a-Cytisolidine. 

4:6- and 4:7-Dimethyl-l:2:3:4-tetra- 
hydroquino lines and their salts and 
derivatives (Ewins aud King), T., 
110 . 

l:3-Dimethylthiolbenzene, and • 

bvomo-, and its dibromirle, and 4:6- j 
dtchloro-, and 4-nitio- (Zincke aud j 
KkOGER), A., i, 44. 

4:4'-Dimethylthioldiphenyl tetra- and j 
liexa-bromidcs aud hexaiodide (Zincke j 
and Dahm), A., i, 46. 

Dimethyl-v/t-toLaidine, £-brom> (v. 
Braun and Kkuber), A., i, 1332. 

Dimethyluracil, a-nitro-. See 3:4- 
Dimethyl-1 :2:3:6-tetrahydropyrinnd- 
2:6-dione, 5-nitro-. 

2:5-Dimethylurethylpyridine (Meyer j 
aud Staffer), A., i, 531. 

2:6-Dimetbyl-4-vinyldihydropyridine- 
3: 5-diear boxy lie acid, ethyl ester j 
(Grisuhkevitsch-Trociiimovski and j 
Pavloyskaja), A., i, 1227. 

Dimethylviolanic acid {oximinodimethyl- \ 
dihydroresofcinol) and its salts and j 
methyl ester (Lifschitz), A., i, 1361. ■ 


Di-p-methylviridine, derivative 
(Straus and Zeime), A., cm* ,J * 
Dinaphthanthracene derivatives . 
thesis of (W. H. and M. lliirV? 
126. L 

(sSh “nd 

1365. ' " ’ *■ 

3 ; 8- >ud 3:lO-Di-«- and -S-naplitlioy!- 

pyrenes (Scholl, Seer, and v s v 
bel), A., i, 58. 

a:a'-Dinaphthyl, 5:5'-dibenzoyl d-riva 
tive and 4:4'-dfcyano- 
Scuoll), A., i, 734. 1 '• a, “ 1 

«-Mn»phthyl, 2:4:2';4' 

(Risiil), T., 1917. 

a9-Di_l- and -2-napltlijlamino«ebacic 

acids and their ethyl w t»-rs im- 
Sueur), T., 1122. 1 

2:5-Di-«-aaphthyl-3:4-benzofaran 

(Seer and Dischrndorferi a ; 

1366. ’ 1; 


a« Dinaphthyl-4-.4'- and -5:5'-dicarb- 
oxylic acids and their derintiw. 
(Seer and Scholl), A., i, 734 . 

Di-a naphthylheptacoBylcarbinol ( 1| va.v 
aud Alga it), A., i, 336, 

s-Di-1- and •2-naphthyloctam6thy]eae- 
diamines and hydrochloride of the 
latter (Le Sueur), T., 1122, 

y-Dinaphthylpentane, 

anhydride of, and Us oxidation {Sex' 
OlIRTA), P., 382. 

l:4-Di-a-napbthylphthalazine (Skek 
and Disciibndoufer), A., i, 1B60. 

£-Dinaphthylpropane, 1 1-Miydioxv . 
anhydride of, and its oxidation ^in- 
ducts (Sen-Giti'Ta), 3S2. 

Dinitrito(bisethylthiolacetato)-platinoic 
acid, sodium salt (Uamueiu;), A., i, 
952. 

Di-2:4-dmitrophenyl diselenide (Fiwmm 
and Martin), A., i, 1323. 
disulphide (Fromm, Benzixgeu, and 
Schafer), A., i, 175. 

2:5-Dioctyl-p benzoquinone. 3 :(M- 
hydroxy- (Fighter, Jetzei:, and 
Leepin), A., i, 279. 

Biolefines, preparation of (I>.uh*/he 
Anilln- & Soda-Fabiuk). A., i, 
438. 

Dionine. See Ethylmorphine. 

oDiorsellinic acid (E. and 11. 0, l. 
Fischer), A., i, 733. 

Diopside and jadeite, attempts to form 
mixed crystals of (SchL'Koff- 
Deleano), A., ii, 517. 
white, from Orisons, Switzerland 
(Cornelius), A. , ii, 332. 

Dioxalomalonic acid, ethyl and inerinl 
esters (Scholl and Kgeuer)i A, ii 
5S8. 



INDEX OF SUBJECTS. 


ii. 1340 


Dioxime peroxides. See isoOxadiazolc 
oxides* . , , . /T . 

o s Dioxy l 9 -dimethylpnrme (Johns), 
\ i, 405. 

2 8 Dioxy-l:6-dimethyl-l:2:8:9-tetra- 
hydropurine (Johns and Baumans), 
\ i, 1397. 

2 8 i)ioxy-6 metiiyl-9-ethylpurme 

,1 .ns.? and Baumann), A., i, 1000. 

6 S-Dioxy2-methylthioIpnriiie (Jonss 
„nd Baumann), A.,i, 774. 
l-Dioxythionaphthen, 3-hydroxy- (Lan- 
fkv), A., i, 193. 

Dipentene from isoprene (Lebedev), A., 

Diphenacyl sulphide, derivatives of 
(Fromm and Schomeii), A., i, 
1053. 

sulphonc and its derivatives (Fromm 
and FlASCIIEN), A., i, 186. 
derivatives of ^{Fromm and Schci- 
MFJt), A., i, 1058. 

snl phoxide (Fromm and Flasciien), 
A., i, 186. 

derivatives of (Fromm and Schomer), 
A., i, 1058. 

Diphenacyl, ^-bromo- (Hale and 
Thorp), A., i, 369. 

a- and /3-chloro-. See 3:4-Oxido-3:5- 

diplienyltetrahydrofuran, cm- and 
tf(tns-2-c\\\oTa-. 

Diphenacyls, a- and $-halogenated, 
i-oustitntion of (Widman and A lus- 
trum), A., i, 1219. 

Di-y> phenety Wi'cyanodiamide (F romm, 
Hkydf.r, Jung, and Sturm), A., i, 


205. 

'Dip- phe ne ty lguanidothiocarbamide and 

its hydrochloride (Fromm, Heyder, 
Jung, and Sturm), A., i, 205. 
4:4'-Diphenol, 3:3'- and S^-tfinitro- 
(Cain, Coulthard, and Micki.eth- 
wait), T., 2083. 

Diphenols, detection of, colorimetric- 
allv (Schewket), A., ii, 885. 
Diphenoquinonetetraoxime (Green and 
UmvE), T.,2027 ; P., 276. 
i/ifi’f-Diphenoquinonetetraphenyldi- 
imonium pierate (Piccard), A., i, 

so 6. 


Diphenoxyacetylmorphine (Chemische 
1'abiiik vox Heyden), A., i, 385. 
Diphenoxyethylcyanamide (v. Braun), 
A., i. 720. 

Diphenoxypropanol, iefraamino-, hydro- 
chloride and fctfmnitro- (Bren a ns), 
A., i, 72-2. 

Diphenoxypropylcyanamide (v. Braun), 

A,, i, 720. 

Diphenyl disulphide, 3:3'-di'amino-, 
ami its salts and acetyl derivative 
Zincke and Muller), A., i, 356. 


Diphenyl, 4:4'-d/bromo-3:3'- and -3:5'- 
rfmitro-, 4:4'-drchloro-3:3'-diuitro-, 

4 : 4'-daodo-3:3'- and -3:5'-eh'nitro-,3 :3 '- 
rf{’nitro-4:4'-(izcyano- and 3:3'-dinitro- 
4:l , -(7tthiocyano- (Cain, Coulthakd, 
and Micklf.thwait), T., 2080. 

Diphenyl series, studies in the (Cain, 
Macbeth, and Stewart), T., 586 ; P., 
77 ; (Cain, Coulthakd, and Mickle- 
tiiwait), T., 2074 ; P., 289. 

Diphenylacetaldehyde, hydroxy-, phenyl- 
hydrazoue of (Zerner), A., i, 1313. 

Diphenylacetic acid, bromo- (Meer- 
wkin and Krf.mkks), A., i, 487. 

Diphenylacetic anhydrides and their 
decomposition (Staudinger, Anthes, 
and Schneider), A., i, 1339. 

Diphenylacetyl iodide (Staudinger 
and Anthes), A., i, 616. 

Diphenylacetylcarvoxime (Rupe and 
Woi.fslerkn), A., i, 265. 
3:3'-Diphenylacetylenedibenzo.sY>/ro- 
pyran (RuHEMANNand Levy), T.,559. 

DiphenyIacetylenedi-/3-naphtha.vprro- 
pyran (RuHEMANNand Levy), T., 560. 

Diphenylallylethylene glycol. See 5e- 
Diphenyl-A*-peDtene-5e-diol. 

Diphenylamine, binary eutectics between 
7 )-nitroanisoIe, urethane, and (Vasi- 
liev), A., ii, 1037. 
acetylation of (Boeseken), A., i, 43. 
mechanism of the blue colour reaction 
of, and colour reactions related to 
the (Wjeland and Muller), A., i, 
1386. 

Diphenylamine, o-amino-, propionyl de- 
rivative and its o-benzoyl derivative 
(Wolff, Grun, and Kolasius), 
A., i, 1102. 

thio-. Sec Phenthiazine. 

6- and 7-Diphenylamino-l-naphthol-3- 
sulphonic acid, 4'-ainino- (Farhen- 
fabriken vorm. F. Bayer & Co.), A., 
i, 398. 

Diphenylarsenious acid, rfmitro- (Bart), 
A.,i, 415. 

Diphenylbenzidine, formation of (Wie- 
land and Mullf.r), A., i, 1386. 

l:3-Diphenyl-2:l-benzopyran (Schmid- 
LiNund Garcia- Banus), A., i, 51. 

aS-Diphenyl-fl-benzyl-tt-butane, d-fiy-, 
and /-05-(fihydroxy- (McKenzie and 
Martin), T., 116. 

Diphenylbis-l(azo-2-hydroxy-3-naph- 
thoic acid), sodium salt (Sircar and 
Watson), A., i, 913. 

LiphenyI-4:4'-bisazo-2-naphthol and iis 

derivatives (Charrier and Ferreri), 
A., i, 1114. ‘ 

Diphenyl-4:4'-bisazo-2-naphthol, 3:3'- 
and 3:5'-cftnitro- (Cain, Coultiiarp, 
and Micklethwait), T., 2080. 
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Dipheayl-4:4'-bisazophenoI> 3:3'- and 
3:5'-dinitro- (Cain. Coulthard, and 
Mioklbtiiwait), T., 2079. 

5:5'-Diphenyl-A 2:2, -biathiophen-3-one 

(“ bis-5 -phenyl-2-thiopkcn i-nd igo ”) 
(Friedlander and Kielbasinski), 

A., i, 194. 

aa- and afl-Diphenylbutanes (Sabatier 
and Murat), A., i, 717. 

l:3-Dipbenylci/c?obutane-2:4-diatropo- 
nitrile (SroBBEand Bakbaschinov), 

A., i, 178. 

1 : 3-Dipheny lo ycfobutane -2 -.4- di ■ a • c y ano- 
acrylic acid, esters of (Reimer and 

Keller), A., i, 1060. 

Dipheny 1-terl -butylcarbiny 1 chlonde 

{Schlenk, Racky, and Borniiardt), 

A., i, 36. 

a« Dipbenyl-A°-butylene ^ (Sabatier 
and Murat), A., i, 717. 

Diphenyl-a-isobntyryltelluretine bro- 
mide. See Diphenyltelluriwobtitync 
acid, a-bromo-. 

Diphenylcarbamyl-o-, •?»-, a °d -p-benz- 
sy/ialdoximes (Buady and Dunn), 
T., 1616, 1617. . 

Diphenylcarbazide, use of, as an indica- 
tor in the titration of iron (Barne- 
bey and Wilson), A., ii, 248. 
Diphenyh’sochroman. See 1:3-Dipbenyl- 

3:4-dihydro-2:l-benzopyran. 

Diphenyl riechromene. See 1:3-Diphcnyl- 
2:l-benzopyran. 

a*c-Diphenyldecane, 2:4:2 , :4'^Tamtro- 

(Borsghe and Wollemann), A., 1,1/ 1. 
4:4'-Diphenyldibenzyldisulphone (Zin- 
CKE and Dahm), A., i, 46. 

4:4'-Diphenyldibenzyldisnlphoxide(Z.iN- 

ckk and Dahm), A., i, 46. 

3:4-Diphenyl-2:5-dibenzylidene-A :l -cy- 

riopentenone (Ruiiemasn and Leva), 
T., 557. 

Dipbenyldi-/t’ri. -bntyletbane (Schlenk, 
Racky, and Boknhardt), A., 1, 36. 
Diphenyl-4 ;4'-dicarboxylic acid, 3-l>ydr- 
oxy-, and its salts and methyl ester 
and the acetate of the latter, and 
3:3'dihydroxy- and its methyl ester 
and the diacetate of the latter (Mu- 
dboy£i 6), A., i, 1350. 

3:4-Diphenyl-2:5-dicinnamylidene-A : - 

a/cZopentenone (Ruhemann and 
Levy), T., 558. 

aaDiphenyl-/3/3-dietbylbutan-a-ol 

(Ram art- Lucas), A, i, 1326. 

4.4 / -Dipbenyldietbyldisulphone (Zin- 

cke and Dahm), A., i, 46.^ 

4:4' Diphenyldiethyldisulphoxide (Zik- 

cke and Dahm), A., i, 46. 

D iphenyldiethy lethylene diami ne and its 

dipicrate (Thouve and Wood), T., 
1608. 


Diphenyldiethyltetrazen, pp'.,/ t - u j }l 

(Wieland and Reiskxeggkr \ ■" 
1399. ‘ ‘ 


1033 . 

Dipbenyldietbyltrimetbylenediamiue 

picrate (Thorpe and Wood), 16] 1 

1:3 Diphenyl-3:4-dihydro 2:l-benzg- 

pyran (Sciimidlin and 
Ban its), A., i, 51. 

4 : 5 -Dipbeny ldiby drogly oxalone , ( , x j j a . 

tion and rearrangement of, to 
phcnylhydantoiu (Biltz and Sfydf» 
A.,i, 298. 

2:3-Diphenyl-2:3-dihydro l:3:4 naphtha 

isotriazine, resolution of, into its op. 
tically active components and its salts 
(Pope and Taylor), T., 1763 ; 

3i5-Dipbenyl-2:3-dihydro-2oxazolone 

(McCOMBIE and SCARBOROUGH' T 
58. 

2:3*Diphenyl-2:3-dihydrol:2:4-triazme 
(Witt), A., i, 1248. 
a£-Diphenyl-y7-dim.ethyl-A« butene ami 
its oxidation (Ramart-Luuas), A., i 
1326. 

4:4'-Dipbenyldimetbyldisulphone \7.w- 
cke and Dahm), A., i, 46. 
4;4 , -Diphenyldimethyldi8ulphoxide 
(Zincke and Dahm), A., i, 46. 
Diphenyldimethylethylenediamine pi.-. 

rate (Thorpe and Wood), T., 1609. 
a C- Diphenyl- 0 : dimethylhexane, idfi- 
nitro- (v, Braun, Df.vtsch, ami 
Koscielski), A., i, 772. 
aa Diphenyl-yy-dimethylpropan-a-ol. 
dehydration of (Ramakt-Luca.*., A., 
i, 132C. 

Dipbenyldimetbyltrimetbyleuediamine, 
preparation of, and its salts (Timm: 
and Wood), T. , 1611. 

Dipbenyldiselenide-di-y-dicarboxylic 
acid, ethyl and methyl esters and their 
hydrochlorides (Lesser and Wkia-, 
A., i, 1184. 

DipbenyldiBelenide-di-)ecarboxylic acid 

(Lesser and Weiss), A., i, 1186. 
2:5-Dipbenyl-l:4ditbien (Johnson, Mm- 
ran, anil KoHMANN), A., i, 042. 
Dipbenylene, and dibromo-, and «<■ 
and tefra-nitro- (Dobbie, Fox, ami 
j Gauge), T,, 36. 

Dipbenylene oxide, penln- «»« f - * ,m 
■ nitro-, non-cxistence of (.Maii.he;, A., 
i, 44. . . ... . 

Di-l:3-pbenylene diBnlphide (/.intke 
and Kruger), A., i, 44. 

Dipbenyleneacetic acid, hoc I- wore! 
9-carboxyl ic acid. . 

Dipbenyleneacetylbydrazide ana -j 

derivatives (Stoixf., Munxkl, 
Wolf), A., i, 996. 

: 4:4'-Diphenylene-bi8-[bidiphenyly car 
inol] (Schlenk), A., i, 610. 
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Diphenyiene-A^-dihydromuconic l:l-Diphenylcyc/ohexan-2-one and its 

‘ ^acid a-broino-yhydroxy-, 5- and y- semiearbazone (Mreuwkix and 
1 vilrosy*) lactones of, and their deri- Pkobst), A., i, 486. 
viitives (Beschke, Kohres, and Mar-- 5:5-Diphenyihydantoiu, formation of, 

m -jiu.l), A., i, 868. from 4:5-diphenyldihydroglyoxalone 

. ‘^iplienylesemTiconic acid and its (Riltz and Seydei.), A., i, 298. 

si-drum sa^ and esters (Beschke, Diphenylhydroxylamine, action of sulph- 
Kiin r« es, and Maksciiall), A., i, 869. uric acid on (Wielaxd and Muller), 

ninhenyienepropionio acid. Sec 9- A., i, 1386. 

Mctlivlftuorene-9-carboxylic acid. Diphenyliminodihydrothiodiazole 

iiphenylethane, jBjSfl-frfchloro-a-bro.- (Busch ami Schmidt), A., i, 907. 
aa ’ _ (SchlEXK, Racky, and Born- 3:5-Diphenylimino-l:4-diphenyltetra. 
harm) A., i, 36. hydro- l:2:4-thiodiazole, preparation 

3 Diphenylethane, 4-amiuo-, 4,-hyrlr- of (Fromm and Bitterioh), A., i, 

° uxy- and i-iodo-, ami their deriva- 204. 

lives (v. Braun, Deutscij, and Diphenyllminotetrahydrothiodiazole 

Koscielski), A., i, 770. (Busch and Schmidt), A., i, 907. 

c-(/i-/j*iodo- (Elbs and Jaroslavzev), Diphenyl ketimine (Moureu and 
y j S41. Miononac), A., i, 874. 

a 3 Diphenyle thane-a/3-bia -2 -naphthol-3 - Diphenylmaleinunide, copper salt (Ley 

carboxylic acid, methyl ester (Ros- and Fischer), A. 3 ii, 170. 
i \x) A., i» 1346. Diphenylmethane, 4:4'.tfiaraino* (Farr- 

Di-B-phenylethylamme and its picrate wbrke vorm. Meister, Lucius, k 

(Decker, Khopp, Hoyer, and Bkunino), A., i, 96. 

Becker) A., i, 289. l:3-Diphenyl-5-m-methoxyphenylpyraz- 

Diphenylethylene, leuco-bases and colour- ole (Bauer and Vooel), A., i, 1064. 

f„T matters derived from (Lemoult), l:3-Diphenyl-5-m methoxyphenylpyraz 
A* 13S5. oline (Bauer and Vogel), A., i, 1064. 

o-y-Diphenyl S-ethylpropane (Sabatier Diphenylmethylbenziminazole, 2-liydr- 
mul Murat), A., i, 815. oxy- (Bistkzycki and Przeworski), 

ay-Diphenyl-8-ethyl-A^propylene A., i, 104. 

(Sabatikb and Murat), A., i, 845. aa-Diphenyl-7-methylbutane (Sabatier 
D iphenylformamidine, rfi-^-iodo-, and its and Murat), A., i, 845. 
hydrochloride (Dains, Malleis, and aR-Diphenyl-7-methylbutanol(SABATlER 

Mkykkx), A., i, 1097. and Murat), A., i, 845. 

Diphenylheptacosylcarbinol (Ryan and aa-Diphenyl-7-methyl-A<*-butene (Saba- 
Algah), A., i, 336. tier and Murat), A., i, 845. 

Diphenylheptadecylcarbinol (Ryan and Ka-Diphenyl-3-methylbutyric acid and 
Dillon), A., i, 583. its nitrile and anhydride (Ramart- 

cDipbenylheptamethylenediamine and Lucas), A., i, 1327. 

iis derivatives (Lb Sueur), T., 1125. Diphenylmethylcarbamazide (Oliveri- 
aij-Diphenylheptane (Borsch e and Mandala and Cai.deraro), A., i, 

Woi.i.kmans), A., i, 172. 961. 

aij-Diphenylheptan-y-ol (Borsche and 2:5Di.phenyl-6-methyl-l:2-dihydropyri- 

Woi.lemann), A., i, 172. done, 3-hydroxy- (Thorpe and 

aj)-Diphenyl-A“-hepten-7-one (Bop.sche Wood), T., 157 7. 

and Wollemann), A., i, 172. aa-Diphenyl-fl-methyl /3-ethylbutan-a-ol 

Diphenylhexacarboxylic acid, silver salt (Ramart-Lucas), A., i, 1326. 
and anhydride (Liebkumann and c$-Diphenyl-’y-methyl-'y-ethylpentan-j3- 

K ardor), A., i, 276. ol (Ramart-Lucas), A., i, 1326. 

at Diphenylhexane, derivatives of, and aiS-Diphenyl^-methyl-Y ethyl-Aa-pent- 
pp'-f/iamino-, 2 , A\ l l , -A , ^tetraxttivao- t ene and its oxidation (Ramart- 

(/initrof?iamino-, Jrinitroamino-, and Lucas), A., i, 1327. 

2:4 :2':4'-fe£ranitro-, and tlieir deriva- oa-Diphenyl-j8‘methylpropane(SABATiER 

lives (v. Braun, Deutsch, and and Murat), A., i, 717. 

Koscielski), A., i, 771. aa- and a^-Diphenyl -^-methylpropylene 

«C-Dipbenylhexane, af-tfianiiiio-, and (Sabatier and Murat), A., i, 71 7. 

its derivatives (JionsciiE and Wolle- cm-Diphenyl 18 -methylpropyleneglycol 
mann), A., i, 171. (Meekwein and Splittegakb), A., i, 

flt-Diphenylhexane (DuroNT), A., i, 697. 437. 

l:4-Diphenylcyc7oliexaae (Thorpe and Diphenylmethyltellnronimn hydroxide 

Wood), T., 1573. and its salts (Lederer), A., i, 1182. 
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2-Diphenylmethylthiol-4-methyl'l:6- 

dihydro- 6 -pyrimidone {Johnson and 
Bailey), A., i, 1104. 

1 :5-Diphenyl-3-a -naphtholpyrazaline 
(Torrey and Brewster), A., i, 649. 

3:4 Diphenyl -1 - 0 -naphthyl- 2 : 3 -dihydro - 
2 -glyoxalone and its picrate (McCom- 
bie and Scarborough), T., 62. 

a/3-Diphonyl-£ naphthylethylamine, 0- 

hydroxy- {McKenzie and Barrow), 
t!, 1385. 

Diphenyl-a-naphthylmethane, eliloro- 
(Schlenk and Kenning), A., i, 35. 
Diphenyl-a-naphthylmethyl (Schlen k 
and Renning), A., i, 35. 

4: 5-Diphenyl-3-j8-naphthyl-2:3 4: 5- 
tetrahydro- 2 -oxazolone (Orowtuer 
and McCombie), T., 31. 

3:4-Diphenyl-2:5-di-^-nitrobenzylidene“ 

A 3:4 -cycfopentenone (Kuhemann and 
Levy), T., 558. 

ai-Diphenylnonane (Borsche and Wol- 
lemann), A., i, 172. 
ai-Diphenylnonan-c-ol (Borsche and 
WOLLEMANN), A., i, 172. 
cu-Diphenyl-A s -nonene (Borsche and 
Wollemann), A., i, 172. 
Diphenyl-2:4:5:2':4':5':?:r-octaearb- 
oxylic acid and its salts (Liebermann 
and Karoos), A., i, 276. 
a 0 -Diphenyl-A«moctadiene and its tetra- 
hromide (Borsche and Wollemann), 
A.,i, 171. , . 

s-Diphenyloctamethylenediamine ana its 

derivatives (Le Sueur), T., 1121. 
Dipheny loctane (v. Braun, Grabow- 
skt, and Kirschbaum), A., i, 614. 
/Srj-Diphenyloctane, ^raamino-, and 
tetraxAtxn- (v. Braun, Deutsch, and 
Koscielski), A., i, 772. 

Dipheny lparabanic acid, 4:4'-dA>romo- 
(Biltz and Topp), A., i, 602. 
Diphenylpentadecylcarbinol (Ryan and 
Dillon), A., i, 583. 

ae -Dipheny lpentane (Sabatier and 
Murat), A., i, 845. 
ae-Diphenylpentane, Mranitro-(BoRSCH e 
and Wollemann), A., i, 172. 
af-Diphenylpentan a- and - 7 -ol( Borsche 
and Wollemann), A., i, 172. 
oE-Diphenylpentan- 7 -one (Sabatier and 
Murat), A., i, 845. 

of -Diphenyl- A* 1 - and -A/S-pentene 
(Borsche and Wollemann), A., i, 
172. 

5e -Diphenyl- A«-pentene-Se-dioI and ether 
from it (Jakubovitsch), A., i, 264. 
af-Diphenyl-A^-pentene-ye-dione (Kyan 

and Dunlka), A., i, 1068. 

3:4-Diphenyl-A 3 ; 3 -ci/c^i}pentenone-2- 

oxalic acid and its ethyl ester (Ruhe* 
mann and Levy), T., 557. 


9 : 9- Dipheny lphen antbrone (Mep.I;\vki\- 

Kremerb, and SPLiTTEG VP.n . ^ i’ 
486. 

s-Diphenyl-o-phenylenediamine. See 
Fhenylene-s-diphenyldiamine. 

Dipheny lpropane, o- and p-amino-, and 
p-liydroxy-, and their derivatives v 
-Braun, Deutsch, and Koscielski' 
A., i, 771. 

Diphenylpropanone (Sabatier and 
Murat), A., i, 845. 
a/ 3 -Diphenylpropiony lcarvoxime (K r n 
and Wolfslebex), A., i, 265. 
Di- 0 -phenylpropionylcarvoxime (Kv n 
and Wolfsleben), A., i, 265. 
Diphenyl a propiony Itellnre tine brom- 
ide. See Diphenyltelluripropiyuk 
acid, a-bromo-. 

a$-Diphenylpropylamine, S-hydmw- 
(McKknzie and Barrow), I.”. 1 
2:3-DiphenylpyrazinoanthraquinQne 
(Terres), A., i, 738. 
l:3-Diphenyl-5-pyrazolone*4-glyoxylic 
acid and its salts and derivatives 
(WISLICENUS, Elvf.rt, and Kuuiz’. 
A., i, 1388. 

3 : 4 - and 8:5-Diphenylpyridazine ami 
their salts and 6-chloro-, and 6 -hydr- 
oxy- (Almstrom), A., i. 1240. 

3:4- and 8:5-Diphenylpyridazin-6-one 
(Almstrom), A., i, 1240. 
2 : 6 -Diphenylpyrone, conversion of 
distyryl ketone into (Vorlandeii and 
Meyer), A., i, 56. 

2 :3 -Diphenyl qninoline-4-carboxylic 
acid, o-hydroxy-, toluoyl ester (Far- 
benfabkiken vorm. F. Bayer &C n,, 
A., i, 1229. 

Diphenylselenide-di-o , m-, ami -y»-carV 
oxylic acids and their derivatives 
( Lesser and Weiss), A., i, 

Diphenylselenone-di-m-carboxylic^ acid 
(Lesser and Weiss), A., i, 11S5. 

Dipbenylselenone-4:4'-dicarboxylic acid 

(Doughty and Elder). A., i, 
962. 


DiphenylBilicanediol, c-ondensrtinn pro- 
ducts of (Kipping and KodisoS;, L, 
374. , 

Dipheny lsilico ethylene (bCHi.ESR ami 

Renning), A., i, 37. 

Diphenyl-silicols and -silicones (3iu.- 

tin), T., H9. . , 

Diphenylfltannic oxide, preparation u»i 
reactions of (Smith and KirriMd, 
T., 2048. 

Dipheny lsolphoi)osamiae_ (Moil 

ClIARANTE), A., i, 31=. 
Diphenylsnlphosyethane, ' 

acetyl derivative (Fkoxim, 
Forster, and v. ScuEi'-stiiE 

A., i, 358. 
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Dipheoylteimretine and its salts 
iI.eukeer), A., i, 616. 

niphenyltellariMobutync acid.a-bromo-, 

vncthyl ester (Ledereb), A., i, 724. 

ninhenyltelluripropioiiie acid, a-bromo-, 

Jeters of (LedkRER), A., i, 724. 
Diphenyl 2:5:2':5'-tetracarboxylic acid 
: n d its tetramethyl ester (Kenner 
a „,l Witham), T., 237 ; P., 10. 

1 3 DiphenyItetramethylene-2:4-dieth- 
eoyl-i9-P^® n yl 0-cyanide. S»*e 1:3* 
] )ipheny]cv^butane-2 :4-diatroponit- 


3:5 Diphenyl tetrahydroforan, 2-chloro- 
:]-bromo-4*hydroxy-, and 2:3-rfwhloro* 
4 -hvilroxY*, and derivatives (Widman 
and Ai.MsTROM), A., i, 1221. 

Diphenylthiolacetylene, rfi-o-nitro* 
(Fromm, Benzinger, and Schafer), 
A., i, 175. 

Diphenylthiolethane, rfi-fl-ammo-, di-o- 
n,nl .^-nitro-, and their derivatives 
iFkomm, Benzinger, and Schafer), 
A., i, 175. 

.i-Diphenylthiolethylene, di-o- and -p- 
amino-, tfibrornowi-o-nitro-, and di-o- 
and -;i-nitro-, and their derivatives 
(Fromm, Benztngei:, and Schafer), 
A., i, 175. 


3:4-Diphenyl-l-o-, -m-, and *^-tolyl-2:3- 
dihydro-2 glyoialoneB and their 

jiicrates (McCombie and Scar- 

borough), T., 61. 


3:4-DiphenyM-o-, -m*, and -;>-tolyl-2:3- 
dihydro-2-glyoxalthioneB (McCom bie 
and Scarborough), T., 62. 

3:5 Diphenyl 1 -^-tolylpyrrole. 4 -hydr- 

oxv- (Wii).MAN and Almstimjm), A., i, 
1221. 


4:5 Diphenyl-3-?R- and -j^-tolyl 2:3:4:5- 
tetrahydro-2 oxazolones (Cuowther 
and McCom bie), T., 30. 

Diphenyltriketone- 0 -phenylenediamine 
(Uastat.di and Chekchi), A., i, 767. 

Di*/)-phenylviridine, derivatives of 
(Straus and Zeimr), A., i, 994. 

Diphenylyl ketochloride (Schlenk, 
Harry, and Bornhardt), A., i, 37. 

i'-Diphenylyl a-naphthyl ketone 
(Sthmidlin and GarcIa-Bancs), A., 
b 33 ; (Scholl and Seer), A., i, 57. 

«5-Diphthalaminoadipic acid (Stephen 
and Weizmann), T., 274. 

a5-Diphthaliminoadipic acid and its 
ethyl ester (Stephen and Weiz- 
manx), T., 273. 

tf«'-Diphthalimino-2:2-(iimethyldi- 
phenyi (Kenner), T., 627 . 

4.4 - Diph th alimino-3 : S'-dfnitrodi- 
phenyl, 3:6-rfj'chloro- (Cain, Coult- 
OQ-rg 1 *’ aii< ^ Mickletiiwait), T., 


I 


i 


4:4'*Liphthalimino3:5 , -<7?'nitrodiphenyl 

and 3:6-rfi'chloro- (Cain, Coulthard, 
and Mickletiiwait), T., 2078. 

Diphthaloylbenzene, reduction products 
of (Philippi), A., i, 62S. 

2:3:6: 7-Diphthaloyl-9-ethylcarbazoIe 
(Cassella k Co.), A., i, 1098. 

Diphthaloylphenanthren ( Farbwerke 
vokm. Meister, Lucius, k Prun- 
ing), A., i, 1073. 

Diphthaloyltolane. See 2:2'-Dianthra- 
qninonylacetylene. 

Diphtheria antitoxin (Glenn y), A., i, 
680. 


Dipinene (Fkankforter and PorPE), 
A., i, 987. 

Dipiperidyl-p-benzoquinone ( Sc ii m i dt 
and Slow art), A. , i, 654. 

Dipiperidyldtchloro 7 ?-benzoquinone 
(Schmidt and Sigwart), A., i, 655. 

Dipiosal, salts of, with quinine and 
quiuaphenine (Angeloni), A., i, 1377. 

Diiwpropenyl. See 07 -Dimetliyl-A«y- 
bntadiene. 

Dipropionamide, sodium derivative 
(Rakshit), T., 1560. 

a/3-Dipropylaminopropionic acid, salts 
of, and fctfj-abiomo-, and nitroso- 
(Fiiankland and Smith), T., 998 ; 
P., 158. 


Dip r opy lammonium pi a t i n i - iod i de 

(Datta), A., i, 1047. 
nitroso-, platinibromide (Gutrier and 
Rausch), A., i, 1157. 

Dipropylf.soamylcarbinol and the action 
of nickel carbonate on itsehlorobydrin 
(Vanin), A., i, 1296. 

Dipropylcarbamide, Wrabromo- 

( Merck), A., i, 1390. 

Dipropylheptadecylcarbinol (Ryan and 
Dillon), A., i, 583. 

2:2-Dipropylindandione (Freund, 
Fleischer, and Rothschild), A., i, 
1076. 


Di/.wpropyl ketone, semicarbazone of 
(Haller and Bauer), A., i, 830. 
Di?'sopropyl ketone, di-o-bromo-, and 
<7z-a-hydroxy- (Favorski and 
Umnova), A., i, 15. 
action of magnesium methyl haloids 
on (Umnova), A., i, 7. 

Dipropyl ketonephenylhydrazone, 
catalytic decomposition of (Arbuzov 
and Vagner), A., i, 1098. 
Dipropylmalonyl chloride, derivatives 
of (Freund, Fleischer, and Roths- 
child), A., i, 1076. 

1: 7-Dipropyl tetrahydrouric acid 

(Frankland and Smith), T., 1001 ; 
P.,158. 

Dipyrindoleacetoacetic acid, ethyl ester 
(ScuoLTzand Fraude), A., i/516. 
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2 Dipyridyl. absorption spectra of (Pun- 
vis), T„ 2283. 

5:5'.Diqninolylmethane, > u -dimtroso- 

8:8'-dihydroxy-, ami 8:8 -Ahydroxy- 
aud its derivatives (Schuller), A., l, 

DiqninonylpyTindole (Scholtz and 

Fraubk), A., i, 516. . , 

Disalioylatoferric acid, potassium and 
rubidium salts (Weinland and 

Herz), A., i, 1189. . . 

Disease, changes in voluntary muscle in 
(JxWESBUKY ami Tofley), A., i, i 92. 
Disinfectants soluble in lipoids (Gossl), 
A., i, H24. . , 

standardisation of (Walker and 
Weiss), A., ii, 84. 

relative antiseptic value of (Morgan 
aud Cooper), A., i, 1028. 
estimation of the value of (Kingzei i 
and Woodcock), A., 11 , 740. 
Dispersion, anomalous, towards short 
electric waves (Eckert), A- , 

of gases(CtirHCERTsos), A.,li, 357 

and M. Cuthhertson), A., u, 3 58. 


of metals (Wheeler), A., ii, 453. 1 

rotatory (Plotnikov), A., it, 265. 
anomalous (Lowry ana Dickson), 

of organic compounds (Lowry), T., 
1322- P.,221 ; (Lowry, Pick- 
ard, and Kenyon), P., 348- ! 

measurement of (Lowry), T., 

1062 ; P., 171 ; (Lowry and ' 
Dickson), T., 1067; P-, 1/1- 
of optically active compounds 
(Deussen), A., ii, 88. 
in relation to the analysis of optic- 
ally active compounds (Iscm- 
gaev), A., ii, 3. 

Dispersoid solntions, preparation of 
(V, WEIMAR*), a., lip 307 . 
Dispersoidology, law of (v. \\ eimakn), 

Dissociation of strong elect F"'^ s 
(Muller and Romann), A., n, 82 • 
of salts of strong acids (van Laak), 

of A a’ solute in saturated solutions of 
different solvents (Walden), A , 
ii. 566. a i 

thermal, of readily .iecoinposahle 
minerals (Friedrich aud dmiuij, 

A. , ii, 28. . 

of readily decomposable salts 
(Friedrich), A., ii, 27. . 

Dissociation constants of inonohasic 
acids (Duar and Datta), A., n, jO- • 

of weak acids, calculated from solu- 
bilities (Dkar), A. , ii, 565. 
of carbohydrates and very weak mils 

(Michaelis aud Kona), A., 11, 3/- 


Distearin, phosphoric acid „f 

(Grun and Kale), A., i, 15 s, 
n 0 DiBtearinphoBphoric acid, /3— lil 010 - 
ethyl and __ ethyleneglycol 
(Gkun and Kadk), A., i, 

Distillation, history of (S.ijkun/. 
A., i, 2 ; (v. Lippmann';, a,, i iv,' 
244. 

of mixed liquids with steam (r;f|.. 
witsch), A., ii, 295. 

Distillation in steam, a head fur (IMlak'-. 

A., ii, 945. 

Distillation apparatus (Lenharii . a 

ii, 769. 

DiBtribntion of a suspended powder -, r 
, of a colloidally dissolved 
I between two solvents (Kkimieiin 
A., ii, 1032. 

Distyryl ketone {dibcnztrl identic 
conversion of, into 2:6*dipl)cnyl]>yi’i.iii; 
(VoRLANDER and Meyer),' a., i, 
56. 

DiBtyryl ketone, di-o hydroxy-, of, 
as an indicator (Aron), A,, ii. 7^6. 

3 : 5 -DiBtyxylisooxazole (Lamm: and 

Milobendzki), A., i, 877 


l, oil. 

4:4'-Disucciniminodiphenyl, 3:3'- and 

3:5'-(7ioitro- (Cain, Covltiiako. and 
Micki.ethwait), T., 2078. 
Di(snccinylglycyl)-acetylacetone and 
malonic acid, ethyl ester (Sthkiber 
and Rf.ukleben), A., i, 96S, 969. 
DisulphideB, organic, elect rival ion. 
ductivity of platinum compound; of 
(Tsckugaev aud Kobuan.sk i). A., i. 
1148. 

a Disnlphido /3 phenylpropiomc acid 
(Biilmann and Madsen). A , i, 97*'. 

Disulphonaphthalene 0-azonaphtha 
lene-a-l'azo-2-hydroxy-3-naphthQic 
acid, sodium salt (Sircar ami M.v:- 
son), A., i, 913. 

DiaulphonaphthylaminoF/ichlorobeuzo- 

quinonea, preparation or (Kakiweuki 
vorm. M ei st eh, Ia-cius, & 1»kcnin> , 
A., i, 633. , .. 

Disulpho nonoic and octoic acids. Minin 
methyl eslers (Lasaussk), A., i, 

Disulphophenylpropionic acid, M 

methyl and phenyl esters ( La s.u. »e„ 
A., i, 266. , 

Disulphosalicylic acid, inor[.lmic ■ niKot- 
ine salts of (Borhhisiier * “'-'Une, 
A.,i, 385. , , . 

Dithienylphenylcarbinol 

Jiokling), A., i, 641. . .. 

Dithio-etherB, compounds ol l 1 - 
nitrite with (TschkoaEV and Lit- 

pin), A., i, 1148- 

Dithiophenoyldipropyhncthaoc 

(FREUND, Fleischer, and 
child), a., i, 1876. 
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„ . 3:10Di“-thiophenoylpyr- 

3 eBes iSi’H 011 -’ SB!*, Md v- Sbvbel), 

. j 59. 

, 5 'n: ! v .to'i n0 ylbenzene-a:4-dicarb- 
„xyU« acid and its lactone (PlllLim), 
t i, 62S. 

I'i-Bi'p-tolnoyl 2:5-benzenedicarb- 

ozylic acid (Philippi), A., i, 628. 

,. 3 Di/- tolnoybA' 5 -y | / rf ?P eI, , t f; dl€1! “ e - 6 , 
I,.; and its derivatives (Hale and 
T.,i, K J.V A., i. 369. 
nirolTl. See DimethyWiplienyl. 
Bi-^dolylacetio acid, 4:6:4 :6 -tdm- 
ethyl ester (Bousciik and 
KlFDLKR), A- 1 i, 843. 

i 5-DL-/' toiylben2ene-2:4 dieartoxylic 
' acid il’illl.li'i'l), A., i, 628. 

ni ,,-tolylbutadi-inene and its bromides 
{Kntrrnb. E«a»., MClleb, and 

|[II.I>EB11.»SDT), A., i, 453. 

2:5 Ditolyl- T.-4-dithien (JonssoN, 

and KoHMANN), A., 1 , 642. 
Di-rt-tolylen« oxide, uitro-, anil tetra- 
■ uitro- (Mailhe), A., i, 261. 
ad-Di-"- ami -/>-tolylethanes, and afi-di* 
hvdrox V-, ami their diacetyl derivatives 
(WiiKs'aiid Still), T., 1772 ; P., 26*2. 

Di-" tolylformamidine, di- 5-mdo-, and 
its hydrochloride (Dalns, Malleis, 
ami Meyers), A., i, 1097. 

Di-c-tolylguanidothiocarbamide 

, Fromm, Heydeb, Jung, and Sturm), 


A., i, 205. 

Di /'-tolylheptacosylcarbinol (Ryan and 

A i.<> a n). A., i, 336. 

Di"- and ;>tolylmethyltelluroniam 

hydroxides and their salts (Lederer), 
A., i, 1182. 

30-Di-m-tolylpropane, 5;5'-dihromo- 
6:6Vfhydroxy-, and 6:6'-diliydroxy-, 
and their acetyl derivatives (Zinckk, 
Kkmtf, and Unverzagt), A., i, 1180. 

Di /’-tolylstannane, dichloro- (Smith 
and Kipping), T., 2019. 

Di -/> tolyhtannic oxide (Smith and 
Kipping), T., 2050 ; P., 301. 

DitolylBnlphone and amino-, and 
nil to- and its acetyl derivative (Witt 
ami thiMfeSYl), A., i, 360, 

la-Di^tolylsulphone ethane (Fromm, 
Forster, and v. Scbkrschewitzki), 
A., i, 176. 

aa-Di-^-tolylsulphonepropane (Fromm, 
Forster, and v. Scbkrschewitzki), 
A., i, 176. 

Di-/' tolyl8nlphonyi-6-amino-l-naph- 
thol-3-sulphonic acid, 5 bromo- (Far- 
bkxfabiukex yorm. f . Bayer & Co. ), 
A., i, 355. 


Diuretics, action of, in experimental 
nephritis (Boycott and Ryffei.), A., 
i, 792. 


Di-y-valerolactone, Znthio- (Fries and 
M engel), A., i, 163. 

Divinyldiphenyl ether, di-;>a8-chloro- 
(Kunckei.l, Eras, MOller, and 
Hildebrandt), A., i, 454. 

Dixanthodianjmineplatinum(RAMBEiio), 
A., ii, 60S. 

Docosylmalonic acid (Meyer, Rrod, 
and Soyko), A., i, 1152. 

Dog, pepsin in the (Rakoczy), A., i, 924. 
organism of. See Organism, 

Dogs, depanereatised, effect of pancreatic 
extracts on the glycosuria and re- 
spiratory metabolism of (Murlin 
and Kramer), A., i, 1268. 
normal and dcpancreated (Pearce), 
A., i, 937. 

young, nutritive value of phosphorus 
to (1 )urlach), A., i, 311. 

Dog-fiah, relation of osmotic pressure to 
absorption in the (Scott and Denis), 
A., i, 678. 

Dolomite, artificial formation of (Span- 
gen berg), A., ii, 959. 
investigation of (Gkunbero), A., ii, 
5!6. 

thermal decomposition of normal 
(Kallaukkk), A., ii, 1055. 
ferriferous, from the Simplon tunnel 
(Df.j.g rosso), A., ii, 867. ^ 

Drinking-water. Sec under Water. 

Dropping apparatus, new (Rudolnj), 
A., ii, 424. 

Drop weights, determination of physical 
constants by means of (Morgan and 
Woodward), A., ii, 853 ; (Lohx- 
stein ; Morgan and Stone), A., 
ii, 926 ; (Morgan and Bole ; 
Morgan and McKirahan), A., ii; 
1028. 

Drugs, combined action of (v. IssE- 
KUTZ), A., i, 793. 

in lluencc of lecithin on the action of 
(Lavrov), A., i, 1135. 
mechanism of the action of digitalis- 
like (Weizsacker), A., i, 939. 
action of. on the blood-vessels of the 
frog (Handovsky and Pick), A., i, 

j 319. 

• effect of, on red corpuscles (Totley), 
A., i, 1124. 

action of, on the heart (Bickkl and 
Pavlov), A., i, 426 ; (Cui.lis and 
Tribe), A., i, 673 ; (Lektham), 

i A., i, 674. 

| influence of metallic cations on the 

action of, on the heart (v. Kon- 
schegg). A., i, 426. 
action of, on the mammalian heart 
(Mooriiouse), A., i, 552. 
action of, on the lungs (Jackson), A., 
i, 319. 
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Back, respiration in the (Ork and \\ Ar- 

son), A-, i> l 011 - 

carbohydrate metabolism in the 

(Fleming), A., i, 309. 

Dulcamara, constituents of (Masson), 

A., i, 68. , _ . 

Dulcamaretic, Dnlcamanc, and Dulca- 
mftrigenic acids (Masson), A., i, 68. 
Dnlcitol, melting roint ot (Furlong 
and Cami-bell), P., 128. 

D along and Petit, law of (Richarz), 

Dnni’teV'Sx he Rubies and Coma v 
Rooa), A., ii, 714. n 

Danites, platiniferoos, of the Urals (Dt- 
varc and PiSa be Rubies) A-, ii, 781- 

Dnnlobeniylideneacetone sulphide and 
sulphoxide, and their dibromo-denva- 
tives and disulphide (Fromm and 
Haas), A., i, 185. 

-v-Duplobenzylideneacetophenone sulph- 
ide and sulphone (Fromm and 
Hubert), A., i, 186. 

Dnplobeniylidenethloaoetoneamrnea 

and their salts (Fromm and Haas), 

Dwarf, metabolism of a (McCrupeen 
and Lusk), A., i, 215. 

Dyeing, theory of (Rmnders), A., n, 
836. , . . 

of animal fibres (Suipa), A., l, 1 19- 
Dyes. See Colouring matters. 

Dynamic isomerism. See Isomerism. 
Dypnone-anil and -p-tolil (Reddeuen), 
A., i, 1203. , , „ , 

Dysanalyte from the Kaiserstuht, Baden 
(Huiiel), A., ii, 612. 
from Vogtsburg in Kaiseratuhl (Mei- 
gen and Huger), A., ii, 715. 

E. 


Ear, rabbit’s, influence of ultTa-violet 
light on the (Moycho), A.,l, 424, 678. 
Barth, native elements of the crust ot 
the (Vernadski), A., u, 144. 
black, from the valley of 1 oued, 
K’Dom, Morocco (Gin), A., i, ISA 
red, from the floor of an ancient hut 
(Hughes), A., ii, 70. 

Barths, rare, fractionation of the (hr . an 
and Balkk), A., ii, 508. 
from monazite sand, fractionation ot 
(James), A., ii, 323. 

sulphate-tensions and affinity of the 
(Wohler and Grunzweig), A., n, 

597. 

glycollates of (Jastsch and Orun- 
• KRAUT), A., i, 247. 
solubility of salts of the, with bromo. 
nitrobenzeneaul phonic acid IRAta 

and James), A., i, 844. 


Earths, rare, salts of the, with s(l, a ,.; P 
and cacodylic acids (WmrrKMorr 
and James), A., i, 248. 
action of water on the carbides of t>, e 
(Damiens), A., ii, 777. 
compounds of nitrates of the, wi'h 
antipyrine and ammonia (Koi h 
A., i, 1239. 

effect of carbonates of, on growth -in 
hyacinths (Evans), A., i. 1032 . 
Earth-nut oil. See Arachis oil. 
Ecgonine, excretion of (Rifatwaui. 
dam). A., i, 1135. 

Echis carinatus , nature of the coagul ant 
of the venom of (Barkatt), a. i 

1420. 

Echinoderms, reserve products in t!,.-- 
reproductive glands of (Moore, IV h et. 
ley, and Adams), A., i, 556. 

Echinus esculentus, protamine nr histone 
from the sperm of (Moore, Whitley, 
and Webster), A., i, 556. 
Efflorescence, theory of (Bou.ascei; 

and Urbain), A., ii, 126. 

Effluents, estimation of colloids in 1 Ron- 
land), A., ii, 356. 

Eggs, presence of boron in (Bk.utiuxd 
and Agulhon), A., i, 931. 
phosphatides of the yolk of (Eepleb . 

A., i, 1254. 

metabolism of lipoids of yolks of 
(McCollum and Steen rock), A., i, 

549. 

fertilised and unfertilised, influence »f 
hypertonic solutions and of bases on 
oxidation in (Lokb and Wamk- 
KEYS), A., i, 926, 927. 

Fundulus, action of electrolytes on 
(Loeb), A., i, 127. 
sea-urchin’s, effect of weak and «wnc 
bases on unfertilised (Lokb and 
Wasteneys), A., i, 672. 
production of narcosis in (Loeb ami 
Wasteneys), A., i, 93$. 
difference between the, of the sea- 
urchin and those of the star-ash 
(Mathews), A., i, 926. 
trout, development of the nitrogenous 
constituents of (Goutneu,, A., i, 
673. , 

Egg-lecithin, hydrogenation of (1 

and Of.iime), A. , i, 581. 
Egg-white, assimilation uf (By" AIR . 
and Rove), A., i, 926, 

estimation of nitrogen and arb. 


’hydrates in (Byivaters), A., u, Mi. 

Elasticity, calculation of specif 


specific heat 

iUbivmjF, a .. 097 

655 . 
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Electric micro-furnace, fractionation of 
i llovs anti minerals in the (Fletcher), 

T 2097 ; P-, 134. 

Electrical brush discharge m water and 
in salt solutions (Smith), A., ii, 360. 

Electrical conductivity (Sachanoy), 
A., ii, 283. 

i -divalent, calculation of, at infinite 
dilution (Bates), A., ii, 466. 
of electrolytes, measurement of 
( 'Washburn and Bell), A,, ii, 177. 
of mixtures of two electrolytes (Vo j- 
tascheyski), A., ii, 1015. 
ami ionisation of electrolytes (Hoyy- 
ard and Jones), A., ii, 11. 
relation between the concent) ation 
and, of solutions of electrolytes 
(Kraus and Bray), A., ii, 914. 
thin layers of liquids (Ungerer), 
A., ii, 747. 

and ionisation of metallic salts in 
aqueous solution (Shaeffer and 
Jones), A., ii, 282. 

of salt vapours (Schmidt), A., ii, 747. 
of mixtures of aqueous solutions of 
salts of the alkali metals (Doro- 
SCHEY’SRI and Dvorshantschik), 
A., ii, 1014. 

of solutions, determination of (Hart- 
i.ky and Barrett), T., 786; P. f 
132. 

of strong solutions (Tucker), A., ii, 
378. 


Electrochemistry aud viscosity of pro- 
tein solutions (Pauli), A., ii, 558. 

Electrode, new, for electrolytic analysis 
(Bertiaux), A., ii, 522. 

copper-copper sulphate, polarisation 
of (Reichinstein ami Zieren), A., 
ii, 663. 

dropping, potential of a (Krumrrich), 
A., ii, 823. 

hydrogen (Walpole), A., ii, 749 ; 
(Wilke), A., ii, 1014. 
applications of the (Hildebrand), 
A., ii, 721. 

lithium, potential of the (Leyvis and 
Keyes), A., ii, 467. 

Electrodes, determination of the velocity 
of chemical reactions taking place 
on (Reichinstein), A., ii, 468. 

reversible, polarisation of (Rf.ichin- 
steix), A., ii, 663. 

use of minerals as (Wells), A., ii, 

749. 

tantalum, use of (Weget.in), A., ii 
880. 

Electrolysis, high tension (Strong), A., 
ii, 1016. 

of solutions of metallic salts (Pater- 
son), A., ii, 100. 

of metallic salts, influence of colloids 
on the electrode products of (M ap.c), 
A., ii, 551. 

in non-aqueous solvents (Sch all). A., 
i, 1338. 


of concentrated aqueous solutions 
(Sauhanov), A., ii, 822. 
of non-aqueous solutions (Shaw), A., 
ii, 283 ; (Cady and Lichten- 
yyai.tkk), A., ii, 916. 
of systems formed by benzoic acid 
with auiline or toluidines (Baskov), 
A., ii, 1016. 


of yeast, beer, and wort (Dixon and 
Atkins), A., i, 1422. 

Electrical currents, high voltage, 
measurement of (Strong), A., ii, 1016. 
Electrical discharge, anodic phenomena 
during passage of the, through gases 
(Cady), A., ii, 380. 

luminous, in gases (Strutt), A., ii, 


Electrical heating in a vacuum (Turner 
and Bjssett), P., 233. 

Electricity, new processes for the pro- 
duction of (Beutnek), A., ii, 468, 
662 . 


Electrocapillarity, ideal curve of 
f K ruger and Krcmkeich), A., ii, 


in liquid sulphur dioxide (Bagsteii 
and Steele), A., ii, 15. 

Electrolytes, electrical conductivity of. 
See Electrical conductivity, 
ionisatiou and conductivity of, in 
aqueous solution (Howard and 
Jones), A., ii, 11. 

conductivity and ionisation of various, 
in alcohol solution (Robertson and 
Acree), A., ii, 748. 
relation between the concentration and 
conductivity of solutions of (Kraus 
and Bray), A., ii, 914. 
potential difference between metals 
and (Guyot), A., ii, 180. 
electromotive force produced by the 
flow of solutions of, through capil- 
lary tubes (RiEty), A, ii, 468. 
osmotic pressure of (Milner), A., ii. 
481. 

adsorption of (Estrup), A., ii, 1028. 
coagulation by, and adsorption (Ishi- 
zaka and Freundlicu), A., ii, 
486. 


Electrochemical apparatus for detection 
of free chlorine or hypochlorites 
(Kideal and Evans), A., ii, 872. 
resonance (Plotnikov), A., ii, 1017. 


partition of, between water and an- 
other solvent (Dhar and Datta), 
A., ii, 824. 

binary, dissociation of (van Rossem). 
A., ii, 917. 
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Electrolytes, liquid, Hall effect in 
(Oxley), A., ii, 750. 
strong, dissociation of (Muller and 
Romans), A., ii, 824. 
ionisation of (Lewis), A., ii, 29. 
ternary, dissociation of (Druckek, 
Gifford, Gomkz, Guzman, and 
Kasansky), A., ii, 1015. 

Electrolytic analysis. See under An- 
alysis. , ... 

dissociation of salts in accordance with 
the mass law (Muller and Ro- 
mans), A., ii, 679. 
gas. See Gas. 

reduction (Backer), A., i, 386. 
formation of orgnno-metallic com- 
pounds during (Tafel), A., i, 

Electromagnetic waves, absorption of 
(Romanov), A., ii, 182. 

Electromotive force, thermal calculation 
of (Bronsted), A., ii, 917. 
new kind of, and its possible applica- 
tions (Beutnkk), A., ii, 469. 
produced by the flow of electrolytic 
solutions through capillary tubes 
(Ri6ty), A., ii, 468. 
of silver nitrate concentration cells 
(Bell and Feild), A., ii, 551. 

Electron, energy required to detach 
an, from an atom (Beatty), A., n, 
656. . . . f 

Electrons, photo-electric emission ol 
(Pohl and Prjngsiieim), A., n, 
1006. , , , 
cause of emission of, by oxide cathodes 
(Gehrts), A., ii, 1005. 
emission of, by heated platinum 
(Fredenhacen), A., ii, 903. 
energy of, emitted by strongly heated 
substances (Wehnei.t and Lieb- 
rf.ich), A., ii, 1004. 
collision of, with gas molecules 
(Franck and Hertz), A., ii, 548, 
820 . . 

Electron affinity, connexion between 
ionisation by collision and (Franck 
and Hertz), A., ii, 1007. 

Electron conception of valency (Nf.lson 
and Falk ; Falk and Nelson), A., 
ii, 768. 

Elements, native, in the earth s crust 
(Vernadski), A., ii, 144. 
natural system of the (Kleiner), A., 
ii, 37 - 

classification of, according to their 
atomic weights (W ILDE ; Loring), 
A., ii, 944. 

classification of, based on the theory 
of radicles (Radulescu), A., ii, 37. 
arrangement of, in the periodic system 
(Bilecki), A., ii. 205. 


Elements, Mendeleev's system . 
the light of recent iuvesti« a « f la 
(CrabbE), A., ii, 578. c u 
relation of the. periodic system of . 

their magnetism (Kuszf, A ii -V, 0 
structure of (Collins), A. r gjg 1 ‘ 
constitution and structure of ' 
(Collins), A., ii, 1015. 
representation of the, in three iUuv i . 

sions (Piutti), A., ii, 577. * l ’ 

physical properties of, as functions .,f 
the atomic weights (Bii.tz , \ j; 
855. ’ h 

canal-ray spectra of (Starr ; \Vn^ A ,. 
A., ii, 172. 

relation between the atomic, volini;? 
of, and their combining y linv . 
(Hansen), A., ii, 189. 
specific heat of, at low temperate^ 
(Duolaitx), A. , ii, 18 ; (Estuekheu 
and Staniewski), A., ii, 102. 
of varying valency, colour reactions <.f 
compounds of, with tetranitro- 
methane (Clarke, Macueiii, md 
Stewart), P., 161. 
of the sixth group of the jieri.xiic 
system, fluorescence of the (Suit- 
ing), A., ii, 816 ; (DlKSTEI.MF,M;i 
A., ii, 1000. 

non-metallic, spark spectra rf 
(Morrow), A., ii, 997. 
radioactive. See Radioactive element,. 
Ellagic acid, identity of jambiilol will 
(Power and Callan), A., i, 1057, 
Emhelic acid, microchemical dcti-ci-a 
of (Heyi. and IvNEII*), A., ii, 1983. 
Emulsification, theory of (Ban-'ROTt', 
A., ii, 121, 680. 

Emulsin, synthetic properties of 
(Krieble), A., i, 663. 
hydrolytic and synthetic activities of 
(Bourquelot and Bridel}, A., i, 

1007. 

reversibility of the action of d’on- 
qCELOT and Coirke), A., i. 419, 
action of heat on, in presenne of stnne 
alcohol (Bourquelot and Bum* 

A., i, 303. 

temperatures of destruction cl, nj 
ethyl alcohol (BounqiliOT and 
Bridel), A., i, 212. 
hydrolysis of amygdalin by 
thaler), A., i, 410. 
use of, in synthesis of 
(Bourquelot and Bridel), a, >i 


olysis of 0-glucosidcs by, « 
esence of pyridine {ZEMitfr 

hesis of alkyl galactoside f? 
eaus of (Boi-iwoblot, How ■. 
1.1 Bridel), A., i, 2»- 
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Tmnlsin. synthesis of glucosides of ter- 
E i,ejie alcohols by means of (Hama- 
T A1SF.X), A., i, 868. 

a,Uon of, on 0-methyl glncoside 
(liuURQUELOT and Vkkpos), A., i, 


542 . 

injection of, effect of, on rabbit’s serum 
,Ohta), A., i> 1260. 

Euiuisions, application of the gas laws 
to(lLJlN), A.,ii, C80. 
oil- water, action of acids and alkalis 
on (Ellis), A., ii» 934. 

Emuisoids, composition of the disperse 
uIkibr in (Hatschkk), A m ii, 122. 
aantiomorphism and optical activity 
of molecular and crystal structure 
.Hu’.keb and Marsh), T,, 837 ; P., 


idothermic conipounils, limit of forma- 
tion of, at high temperatures (Brine R), 
A., ii, 21. 

aergy, elements of (Duclaux), A., ii, 

ivijuiml to detach an electron from 
an atom (Beatty), A., ii, 656, 
measurement of, of rays of light 
(Win'THRR), A., ii, 458. 
absorbed in photochemical reactions 
(Henri and WntMSElt), A., ii, 369. 
changes of, in the animal organism 
(lUlios and Polaxyi), A., i, 1013. 
free, of chemical substances (Lewis), 
A., ii, 112. 

of organic compounds (Lewis and 
Burrows), A., ii, 23. 
colic compounds, constitution of 
(SriiEiBSU and Heroi.d), A., i, 490. 
jibi-iiu's womceron, chemical eomposi- 
tion of the fecal stalactites of 
(ScHUHEl), A., i, 133. 
nterokiuase, generation of trypsin from 
‘tivpsiuogeu Ly (Mellanby and 

IVdiji.lky), a., i, 1H. 

Inzyine, relation between the activiLy of 
an, and its surface tension (0 ramen- 
izki), A., i, 918. 

causing bitterness in wines (Voise- 
net), A., i, 686. 

in the vascular walls (LEPINE and 
Houle i>), A., i, 1412. 
creatine-splitting, in the parathyroid 
and suprarenal glands (Rowe), A., 
i, 132. 

lactic acid producing (Hastings and 
Hart), A., i, 567. 

ipolytic, in gastric juice and its 
estimation (Davidsohn), A., i, 
123. 

lymes (Krieble), A., i, 1255. 
ynthesis of (Bradley), A., i, 219, 
220; {Bradley and Kellersber- 
tER), A., i, 219, 233. 


Enzymes, chemical composition and 
formation of (v. Euler and Johans- 
son), A., i, 568. 

conditions affecting the activity and 
stability of (Long and Johnson), 
A., i, 9*19, 1118. 

influence of colloids on the inhibition 
of the action of (Jahnsox-Blohm), 
A.,i, 114. 

reactions between, and other sub- 
stances (Hedin), A., i, 114. 
synthetic action of (Bayljss), A.,i,919. 
use of, in the synthesis of glucosides 
(Bourquelot), A., i, 989. 
as hydrolytic agents (E. F. and ff. E. 

Armstrong), A., i, 1116. 
action of, on phosphorus organic com- 
pounds (Plimner), A., i, 310. 
action of, on racemised proteins 
(Dakin and Dudley), A., i, 
1278. 

influence of, in rcspiiatiou (Bach), 
A., i, 543. 

of the body, effect of introduction of 
killed tubercle bacilli on (Kotsch- 
NKV), A., i, 1272. 

of the female generative organs 
(Rosenbloom andERPF-LEFKOVicz; 
Rosenbloom), A., i, 675. 
in fresh foods (Tadokoro), A., i, 1118. 
of milk and of milk glands (Grim- 
mer), A., i, 1021. 

of the pancreas (Mf.t.lanry and 
Woolley), A., i, 113 ; (Skroxo 
and Palozzi), A., i, 790. 
action of barium, strontium, and 
calcium salts on (Mellanby and 
Woolley), A., i, 662. 
in the pituitary body (Buetow), A., 
i, 1131. 

in tobacco (Oostiiuizen and Shedd), 
A., i, 1120. 

amylolytic, activity of, in wheat-flour 
(Swanson and Calvin), A., i, 
1430. 

in urine, as a measure of pathological 
conditions (Corbett), A., i, 558. 
diastatic, hydrolysis of glycogen by 
(Nouuib), A., i, 30S. 
digestive, of cold- and warm-blooded 
animals (Rakc.czy), A., i, 924. 
emulsin-like, distribution of (Rosen- 
thalek), A., i, 411. 
inorganic (Blackadder), A., ii, 36. 
intracellular, specific nature of (Ab- 
DF.RHALDEN «lld FODOK ; ABDEK- 

halden and Bchiff), A., i, 1118. 
peptolytic, of animals (Pincussohn 
aud Prtow), A., i, 1404. 
protective, velocity of the appearance 
of (Arderhalden and Schipf), A., 
i, 1117. 
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Enzymes, proteolytic, of latex (Gerber), 1 
A., i, 1007. , ! 

in yeast, effect of phosphates on 
(Iwasov), A., i, 145. 
purine (Sch ulz), A., h.^20. 
reduction (Bach), A., l, 947. 
precipitation of, by moist aluminium 
hydroxide (Welker and Mar- 
shall), A., i, 779. 

Enzymes. See also : 

Adenase. 

Amygdalase. 

Atnygdalinase. 

Amylase. 

Carboxylase. 

Catalase (philotliion). 

Diastase. 

Emulsin. 

Kuterokinase. 

Esterase. 

Glyoxalase. 

Glyoxylase. 

Herease. . 

Invertase (iuvertin, sucrase). 

Keto- reductase. 

Lactase. 

Lipase. 

Lucifeiase. 

Maltase. 

Keothrombin. 

Nitrilases. 

Nuclease. 

Oxydase. 

Oxydones. 

Oxynitrilase. 

Oxynitrilese. 

Pepsin. 

Peihydrase. 

Peroxydase. 

Phenoloxydases. 

Polyphenoloxydases. 

Ptyalin. 

Rennin. 

Salicinase. 

Taunase. 

Throiubase. 

Thrombokinase. 

Trypsin. 

Tyrosinase. 

Tyrosineoxydase. 

Urease. 

EnzynuTaction (Falk “ d 

A., i, 303 ; (Falk), A. , i, 433, t>«4 
(Lombkoso), A., i, 604 ; (IIamliM 
a i 665 ; (ArmstkokO, Bln 
jamik, and Houtos), A., i, 7S1 
(K. F. aud H. E. Armstrong), A., 
i 1116’ (Armstrong and Gosney), 
A., i, 1120; (Ikeda), A., ” 

nature of (Bayliss), A., i, 919. 


Enzyme action, von Witticli’s ddhiiii „ 
of (Berg), A., i, 917. U j11 

reversibility of (BouuqceIoi 
Verdon), A., i, 1008. 
inhibition of, by lime-sofujiud wat,.,. 


(Beiiqeim and Hawk), A., i, 
influence of neutral salts on $taukf.s. 

stein), A,, i, 128. 
and denitriiication (Uulme), 1'., n; 
EoBin [tdrabroiaoji uvrcsce in ), alworptiuii 
spectrum of (Massol and Vadox' 
A., ii, 264. 

existence of, in various forms and its 
tripotassium salt (V. LiEhlo , A,, i 
1199. 

Ephedrine and ita^-isomeridc(ScnMnu 
A., i, 750. 

7-Epiborneol and its phc»yluivt]iai, c 
(Bkedt and Perkin), T., 2222. 
7-Epihorneolcarboxylic acids (15 i:j:].| 
and Perkin), T\, 2216. 
7-Epicamphor {i-fi'cawphor) and iu de- 
rivatives and amiuo-, biomo-, and is.,. 
nitroso- (Biusdt and Perkin), T„ 
2182 ; P., 356. 

7-Epicamphorcarboxylic acid and a - 

hroino- (Bredt and Perkin), T., 
2213. 

Epichlorohydrin, preparation of (Xi- 
vifeRE), A., i, 1299. 
action of, on sodium glyceroxide 
(NivikitE), A., i, 697. 
EpideBmine (Rosicky aud Tiiumit, 
A., ii, 783. 

Epinephrine. See Adrenaline. 
Equation, Ostwald’s, the two roots of 
(Mazzucciielli), A., ii, 1029. 

Van der Waals’, modified {Sell ami*'. 
A., ii, 1036. 

value of the constants in iH'®, 
A., ii, 927. 

relation of the value of " a’’ w, to 
the molecular weight (Mathews;, 

A., ii, 494. 

determination of ' a m, 
surface tension (Mathews-, A., 
ii, 300. , 

reduction in the value of 1 b a. 
with diminution of volume \ van 
der Waals), A., n» <63. 

of redistribution, Maxwcl 1-tterthuud j 
applications of (Baume), A.,n. ■ -• 
Equilibria in binary systems ol o. . u 
q compounds (Pu.sc.ns . and _ (■« 

BRSSCHTSCIIIKOV), A." ", VJ-, , 

iu quaternary systems (Paklava. 

A , ii. S3, 140, 571 , '<& 

in ternary systems(SiTiRRiN EMA • 

4 ii 489, 5/1, /63, o*’ 1 * . , 

in ternary systems ^afls ale°' j 
and water (Fka^ohiek 
FraRY), A., ii, 
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r.nilibria between silica and the alkali 
E,U , ‘donates (Niogu), A., ii, 1036. 

I . leroccneous, general conditions of 
iToi.suk), A., ii, 488. 
between aqueous and metallic solu- 
tions (Smith), A., ii, 125. 
fnailibrium in binary systems (Schef- 
4 lEK), A., ii, 32 ; (Schreine- 
makees), A., ii, 196 
in the system : cobalt chloride ami 
pyridine (Pearce and Moore), A., 
i, 13S0. 

chemical, in gaseous mixtures 
(Gkassi), A., ii, 395. 
of liquid and gaseous mixtures 
(Hoenen), A., ii, 394. 

Equilibrium constant, calculation of, 
li'uin cryoscopic measurements (Goe- 
»el), A., ii, 34. 

Erbium, separation of, from tungsten 
(Wi nder and Schapira), A., ii, 797. 
Ergotoxine ( hjdroergotinine ), action of 
Jl)Ai.E), A., i, 939. 

Ericace®, biochemical detection of sugar 
ami glucosides in (Bourquelot and 
Fichte* holz), A., i, 1141. 

Erythrene, preparation of (Farren- 
KARRI KEN VOliM. F. BAYER & Co.), 
A., i, 1037. 


Erythronic acid. See Butyric acid, 

aSy-tWliydroxy-. 

Erythrophyllin (Willstatter and For- 

s£n), A., i, 500. 

and its potassium salt and dimethyl 
ester (Willstatter, Fischer, and 
FoksEn), A,, i, 1216. 
Erythroporphyrin and its derivatives 
(Willstatter, Fischer, and For- 
sen), A., i, 1216. 


Irythrosin, absorption spectrum of 
(.Massol and Faucon), A., ii, 264. 
Enjth roxylon novogranaUme. See Coca, 
Java. 

Eserine (physosfigmine) (Eissler), A., i, 


constitution of (Salway), T., 351, 
1988; P., 59, 287. 

Esterase, partial purification of, aud 
its compound with sodium fluoride 
(Peirce), A., i, 1401. 

Esterification, studies in (IIeid), A., i, 

975. 

Esters, kinetics of the formation of 
(Orlov), A., ii, 938. 
catalytic preparation and decomposi- 
tion of (Mailhe), A., i, 1299. 
actiou of neutral salts on the hydro- 
lysis of (Taylor), A., ii, 940, 


catalytic action of, in the Claisen con- 
densation (Johnson and Hill). A., 
i, 977. 

CIV. ii. 


EBters, condensation of carbamides with 
(Hoedeh), A., i, 1159. 

Etching at high temperatures (Hanne- 
MANN), A., ii, 120. 

Ethane, critical constants of (Cardoso 
and Bell), A., ii, 110. 

Ethanedisulphonic acid, crystallography 
of salts of (Bleichek), A., i, 156. 
Ethanetetracarboxydi-imide (Boeder), 
A., i, 1159. 

Ethane-aa/3£-tetracarboxylic acid, a- 
amiiio-, ethyl ester and amide of 
(Scholl, Holdermann, and Lan- 
cer ; Phillipi and Uhl), A., i, 598. 

Ethane-aaa-tricarboxylic acid, ethyl 
ester (Scholl aud Egerrr), A., i. 
590. 

Ether. See Ethyl ether. 

Ethers, aromatic, action of organo- 
inagnesium compounds with 
(Tschelincev ami Pavlov), A., i, 461. 

Ethoxalyl-. See Ethyloxalyl-. 

Ethoxide, aluminium, preparation of 
(Berger), A., i, 1299. 
lithium, potassium, and sodium, con- 
ductivity and ionisation of (Robert- 
son and Ackee), A., ii, 748. 
sodium, action of, on tetranitro- 
methane (Macbeth), A., i, 1146. 

a-Ethoxyacetone, 7 -oximino- (Weiz- 
mann, Stephen, and Agashe), T., 

1857. 

7 -Ethoxy acetoacetic acid, ethyl ester 
(Johnson), A., i, 588. 

2-Ethoxyacetophenone, 5-amino-, 
hydrochloride and acetyl derivative 
(Kunckei.l), A., i, 1358. 

Ethoxyacetylacetoacetic acid, ethyl 
ester, and its copper compound (Weiz- 
mann, Stephen, and Agashe), T., 

1858. 

Ethoxyacetylcyanoacetic acid, ethyl 
ester, and its copper derivative (Weiz- 
mann, Stephen, and Agashe), T., 
1856. 

Ethoxyacetylguanidine (Traube and 
Aschf.r), A., i, 902. 

Ethoxyacetylmalonic acid, ethyl ester, 
and its copper compound (VVeiz- 
mann, Stephen, aud Agashe), T., 
1858. 

Ethoxyacetylmorphiae and its hydro- 
chloride (Chemiscke Fabrik von 
Heyden), A., i, 385. 

Ethoxy-/>-anisyl-2-methylindolyl- 
methane (Scholtz), A., i, 894. 

2>-Ethoxybenzene-l-azo-2-hydroxy-3- 
naphthoic acid (Sircar aud Watson), 
A., i, 912. 

l-o- and -2)-Ethoxybenzeneazo-2- 
naphthylamines (Ciiaruier and 
Ferkeri), A., i, 1113. 


90 
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1-c- and -^-Ethoxybenzeneazo-2- ■) 

naphthyl «fchyl and methyl ethers, 

salts of (Charrier and Ferreri), 

A., i, 1113. < 

^-Ethoxybenzenesulphonylacetonitrile 

aa-dtbromo-,and aa-dic hloro- (Troger 
and Kroseberg), A., i, 170. < 

p-Ethoxybenzenesalphonylacetophenone 
and its oxime (Troger and Beck), 1 

A., i, 681. 

a-p-Ethoxybenzenesulphonyl-p-toluo- _ 1 

nitrile (Troger and Beck), A., i, 

631. 

Ethoxy- o-benzoquinone, dichloro-, nitric 1 

acid compound of the tetracliloro- 
catechol hemiether of (Jackson and 
Kelley), A., i, 862. 

Ethoxy -o-chloropheny 1 -2 - methylindoly 1 - 
methane (ScHOLTZ), A., i, 894. 

6 - Ethoxy -4-6 diethylamino-a-hydroxy- 
ethylquinoline and its hydrochloride 
(Kaufmann, Poll, and Peyer), A., 
i, 765. 

7 - Ethoxy-a 7 '-dimethylacetoacetic acid. 

ethyl ester (Johnson), A., i, 588. 

Ethoxyfuryl-2-methylindolylmethane 

(Scholtz), A., i, 894. 

Ethoxyl-groups, estimation of, volu* 
metrically (Klemenc), A., ii, 
733. 

a-Ethoxylignoceric acid (Meyer, Brot>, 
and Soyka), A., i, 1151. 

Ethoxylup&nine, salts of (Bkckrl), A., i, 

86 . 

6 - Ethoxy- 6 -^-methoxyphenylethyl- 
amine (Rosenmund), A., i, 465. 

7 - Ethoxy-a- and - 7 -methylacetoacetic 
acids, ethyl esters (Johnson), A., i, 
588. 

6 -Ethoxy- 1 -methyl-1 :4-dihydroquinol- 
ine, 4-cyano- (Kaufmann, Kunkler, 
and Peyer), A., i, 294. 

3 - Ethoxy- 1 -methyl- A 8 -cydohexen-5- one ! 
(Gjlling), T., 2032. 

4- Ethoxymethyl-5-methyltetrahydro- 

pyrimid-2:5-dione, and 2-thio- 
( John son and Cbeuxoff), A., i, 
656. 

Ethoxy-m-nitrophenyl-2-methylindolyl- 

methane (Scholtz), A., i, 894. 
a-Ethoxy-a-phenylacetamide (Gesell- 
SCHAFT FUR ChEMISCIIX INDUSTRIE 

IN Basel), A., i, 469. 

0 - and p-Ethoxyphenylammonium plati- 
nibromides (Gutbier and Rausch), 
A., i, 1158. 

ji)-Ethoxyphenyl-2:3 dimethyl-5 pyrazol- ! 
one, 4 -amino- (Farbwekke vorm. 
Meister, Lucius, k Broking), A., 
i, 402. 1 

Ethoxypheny -2 methylindolylmethane 

(Scholtz), A., i, 894. 


7 - Ethoxy - 7 -phenyl- Aa-p r 0 p ene 

a-chloro- (Straus and Ujskkijw' » 
i, 1317. s ' v > 

6-Ethoxy-4-j9-piperidino a hydroxy- 
ethylquinoline (Kaufmvnn \\, n 
and Peyer), A., i, 765. ’ 

a- and /3-Ethoxypropionic acids [\ 
lomaa), A., i, 7. 

Ethoxypropionylguanidine >Ti» hY . 

and Asciier), A., i, 902. 

8 - Ethoxyquinoline, 4-cyano-, and 

methiodide (Kaufmann, K rsK]£ 
and Peyeii), A., i, 294. ’’ 

6 -Ethoxy-4- quinolyl bromomethyl ket 
one and its salts (Kaufmans iv.,. 
and Peyer), A., i, 761. 

6-Ethoxy-4- quinolyl diethyl- and di 
methyl-aminomethyl ketones : K u> 
mann, Poll, and Peyer), a. i. 7 ^ 

6 -Ethoxy quinolyl ethyl ketone’ (K. up. 
mann, Kunkler, and Pkyei :' 1 a i 
294. 

6 -Ethoxy- 4 quinolyl methyl ketone 

(Kaufmann, Kunkler, and Pm,- 
A., i, 294. 

6 Ethoxy -4 quinolyl piperidinomethyl 

ketone and its hydrobromide (Kaiy. 
mann, Poll, and Peyer), A., i, 7 m, 

l-Ethoxy-3:4-quinonediazide, 2:.W/- 
nitro- (Reyerdin aud FCk> ienbeug- 
A.,i, 851. 

p ^Ethoxy styrene, afl-rffchloro- (Knc- 
kkll, Eras, Mullf.r, and Hii.I'E- 
brandt), A., i, 454. 
Ethoxy-;>-tolyl-2-methylindolylmethan« 
(Scholtz), A., i, 894. 
Ethoxytrimethylammonium inetlk<»xids 
and propoxide (Mei.sexiif.imeu aid 
Dodonov), A. , i, 597. 
Ethylacetylene. See A“-Bnnione. 
Ethyl alcohol, absolute, Young’s umbo-1 
for preparation of (C'havannf.', A., 
i. 951. 

production of, in sugar-free yeast fer- 
mentaJ.ion (Neurkug and Keub), 

A., i, 145. 

history of (Schelenz), A., i, 2: It 
Lifpmann), A., i, 155, 211, 1 298. 
purification and physical propeit-s 
of, and its mixtures with water 
(Osborne, McKELYY,ainl Beairt), 
A., i, 696. 

photolysis of (Berth elot and (»ai ,iE ' 
chon), A., ii, 90. ^ 

electrical conductivity of (Cauvall 11 • 
A ii 549. 

densities of mixtures of etliyd a etdf 
and (Merrimax), T., 1774; 
259. 

azeotxopic mixtures of ethyl acetatj, 
water, and (Merriman., 1-: '■ 1 
1801 ; P., 259, 260. 
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r ,wl alcohol, vapour pressure of, and of 
its azeotropic mixtures with water 
MEKW»AX),T., 628; P., 68. 
,.,'illnrv constant of mixtures of 
water and (Kkimioi.h}, A., ii, 1029. 
mmhbrium of, with xylene and water 
(Holt and Bell), P., 383, 
viscosity of mixtures of chloral and 
iKuiiSAicov and Efkbmov), A., ii, 

388. 

diffusion of organic compounds in 
iOholm), A., ii, 665. 
efliciency of the reaction between su»- 
phnric acid and (Evans and SuT- 
Tox), A., i, 698. . 

solubility of alkali haloids m (Tur- 
seb and Bissbtt), T., 1904 ; P., 

263. T , i 

lecture experiment to show the oxida- 
tion of (McDermott), A., ii, 207. 
disturbing influence of, on reactions 
(Salkowski), A., ii, 238. 
poisonous nature of (Langcaakd), 
A., i> 141. 

inhibition of hiemolysis by, by means 
of serum albumin (Fischer), A., i. 


wsy. . , 

excretion of, by the animal organism 
(Voltz and Raudrexel), A., i, 
1022. 

Ciirbohyilrate-spaiing, action of(T6GEL, 

Brezina, and Durig), A., i, 670. 
action of, on the heart (Brandini), 
A., i, 1416*. 

effect of, on nerve (Lucas), A., i, 
1129. 

influence of, on reflex action (Hyde, 
Si-ray, and Howat), A., i, 318. 
influence of, on the respiratory ex- 
change (yan Hoouenhuyze and 
>’iEi;wEKHinrsR), A., i, 1123. 
content of, in milk, after ingestion of 
alcohol (Yoltz and Pakchtner), 
A., i, 934. 

in muscle (Taylor), A., i, 1132. 
estimation of (Hetper), A., ii, 1081. 
estimation of, in very dilute solutions 
(Karendreciit), A., ii, 349. 
estimation of, in aqueous solution 
( Frankfurter and Frary), A., 
ii, 686. 

estimation of, in presence of methyl 
alcohol (Meyerfei.d), A., ii, 631. 

Ethyl ether, preparation of, from alcohol 
and sulphuric acid (Evans and 
Sutton), A., i, G98. 
catalytic production oft Bask erville), 
A., i, 155. 

mixtures of the vapours of chloroform 
and (Mme. and H. Makcklbt), A., 
i, 440; (Dolezat.ek and Schulze), 
A., ii, 108, 482. 


Ethyl ether, action of bromine on 
(Arbuzov), A., i, 8ft. 
bromides, electrical conductivity of 
(Plotnikov), A., ii, 179. 
methods for testing (Frerichs), A., 

11, 1081. 

Ethyl iodide, velocity of leaction of 
sodium phenoxide with (Robert- 
son and £cree), A., ii, 688. 
velocity of ‘the reaction of, sodium 
3-thio-l-phenylurazole with 
(ImnuNGER, Rogers, and 
Acree), A., ii, 205. 
y-iodopropyl ether (Kakvonkn), A., 
i, 4. 

^sulphide, action of trisodium arsenite 
on (Gutmann), A., i, 698. 

Ethylallylaniline, salts of (Komatsu), 
A., i, 39. 

Ethylamine, electrical conductivity of 
solutions in (Fitzceuai.d), A., ii, 

12 . 

displacement of, by gaseous ammonia 
(Bidet), A., ii, 572. 

6 Ethylamine 2-ethylthiol-4-methyl- 
pyrimidine (Johns and Baumann), 
A., i, 1000. 

Ethylaminoglucose (Irvine, Thomson, 
and Garrett), T., 246 ; P., 7. 

6-Ethylamino-4-methyl-2:3-dihydro-2- 
pyrimidone and its hydrochloride and 
5-antino-, and 5-nitro- (Johns and 
Baumann), A., i, 1000. 

/j-Ethylaminophenyltartronic acid, ethyl 
ester (Guyot and Martinet), A., i, 
756. 

3- Ethylamino o xylene, 4:6-b7nitro- 

(C rossi, ey and Pratt), T., 987. 

4- EthyIamino-o xylene, 3 :5-rf/uitro- 

(Ckossley and Pratt), T., 986. 

Ethylammonium platini-iodide (Datta), 
T., 428 ; P., 79. 

Ethyb’soamylaniline, salts of (Komatsu), 
A., i, 39. 

Ethyl-/! -amyloarbinol, resolution of 
(Pickard ami Kenyon), T., 1944. 

Etbyl (ert.-Ainjl ketone and its semi- 
carbazone (Meerwein and Svlitte- 
garb), A., i, 487. 

Ethyl anhy dr oacetoneretenequinone 

(Heiduschka and Khudadad), A., 
i, 1369. 

Ethylaniline, colour reaction of hypo- 
ehlorites with (Leech), A., ii, 891. 

Ethylaniline, ju-nitro-, sodium salt 
(Green and Rowe), T., 512. 

5- Ethylanilino-l-phenyl-3-methyl-pyr- 
azole -^-carboxylic acid, ethyl ester 
(Michaei.is and Titius), A., i, 529. 

6- Ethylbarbitnrie acid, 2-thio-5-£- 
amino- (Johnson and Shepard), 
A., i, 1103. 
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Ethylbenzene, absorption spectrum ol 
(Wrimer), A., ii, 367. 

Ethylbenzene, 3-chloro-2:4-«iamino-, 
and its hydrochloride, 0-ehloro-4- 

nitro-, /3-ehloro-2-intro-4-amino- 
and its hydrochloride and benzoyl 
derivative, and 4 -nitro-a-hydroxy-> 
and its derivatives (v. Braun ana 
Bartsch), A., i, 1318. 

^-hydroxy-. See Benzylcarbinol. 
2 : 4 -dihydroxy- (Johnson and Hodge), 

A., i, 1055. 

^-Ethylbenzene, a-chlovo-, preparation 
and rotation of (McKenzie and 
Clough), T., 694. 

Ethylberberrubine, salts of (Frericbs 
and Sioepbl), A., i, 1094. 

Ethylberberrubineacetone (F rerich s 

and Syokpel), A., i, 1094. 

Ethyl a-bromo/sopropyl ketone, and a- 
bromo- (Favokski and Scibor.sk i), 
A., i, 15. 

Ethylcy^obntane (Kishner), A., i, 
1161. . u , 
Ethyl-H- and -iw-butylanilinea, salts ot 
(Komatsu), A., i, 39. 

Ethyl -w-butylcarbinol, resolution and 
derivatives of (Pickard and Kenyon ), 
T„ 1943. , . , . 

Ethyls. -bntylcarbinol and its acetyl 
derivative (Favorski and Ascii- 
marin ), A., i, 15- . 

Ethyl ist)butyl ketone, oxime of (Dour* 
is), A., i, 815. 

Ethyl tert. -butyl ketone and its semi* 
carbazone and a-bromo- and oa-di- 
bromo- (Favorski and Aschmarin), 

a Ethylbnty robr omoamide (Pyman), T., 

858. , , 

a-Ethylbutyrylcarbamide, a-bromo- 
(adaline), phannacological action of 
(Aikii.a), A., i, 1023. 

3 -Ethylcaffolide (Biltz and Top?), A., 
i, 601. , , . 

Ethylcarbamide, j 8 -fn'chloro-a-hydruxy- 
(Coppix and Titherlev), P., 352. 
9-Ethylcarbazole, liitro- (Fakbwerke 
youm.M bister, Lucius, & Brunino), 
A., i, 758. 

9 -Ethy lcarbazole -3 ; 6 -diphthaloylic 
acid (Cassell a & Co.), A., i, 1098. 

9 -Ethy lc arba zolesulphonic acid and its 

salts (Cassell a k Co.), A., i, 516, 
1093. 

o-Ethylcarbonato-O-anilino-a^-di- 

phenylethane (CuowTiiER and 
McCombie), T., 29. 

p-Ethylcarbonatobenzaldehyde (Kosen- 

mund), A., i, 463. 

4 -Ethylcarbonato- 3 -methoxybenzaIde- 

hyde (Rosen mund), A., i, 464. 


«-4-Ethylcarbonato-3- 

ethyl alcohol, 0-nitro- (Ruse nm ,“J, 
A., i, 464. 

4-Ethylcarbonato-3-methoxystyrene a 

nitro- ( Rosen mund), A., i, 4-i4. ! 

a-p-Ethylcarbonatophenyletbyl alcohol 
£-nitro- (Rosenmund), A., i. 4«;i ! 

p-Ethylcarbonatostyrene, 0-niu„. ) 
senmund), A., i, 454. 
Ethylchloroketen (Staudinof.r, .\ x , 
thes, and Schneider), a., i, {34^ ’ 
Ethylchloromalonic acid (Stai'dingeb 


Anther, and Schneider), A . . i, 1 : 541 ) 
Ethylchloromalonic diphenylacetic an- 
hydride (Staudingek, Asrmv al „] 
Schneider), A., i, 1341. 

Ethyl vi-decylcarbinol and its resolution 
and derivatives (Pickard and. Kin- 
yon), T., 1948. 

Ethyl ?i-decyl ketone (Pickard and 
Kenyon), T., 1948. 
1-Ethyldioxindole 3-carboxylic acid, 
ethyl ester (Guyot and Martini - 1 
A., i, 756. 

Ethyl-»-dodecylcarbinol and its resold. 

lution and derivatives (Pickard and 
Kenyon), T., 1951. 

Ethyl n-dodecyl ketone (Pickard and 
Kenyon), T., 1952. 

Ethylene, catalytic polymerisation (if, at 
high temperature and pressure ; hi- 
tiev and Rutai.a), A., i, C94. 
critical constants of (Cardoso and 
Arni), A. r ii, 111. 
compounds, gtereoisomeric transform* 
ation of (Stoeumer), A., i. 4:17. 
Ethylene eftbromide, inciting point 
(v. Biron), A., i, 155. 
nitrosite, preparation of, anil its re- 
actions (Sidorenko), A., i, 1293. 
Ethylene, s-dtbromo-, isomeric forms 
of (van de Valle), A., i, 950. 
frichloro-, extraction of faU with 
(Neumann), A., ii. 352. 
reactions of (Bolseken, Ki.asier, 
and dk Yoogt), A., i, 330. 
j Ethylene glycol, _ preparation of. aid 
j hydrolysis of its diacetate (daIS- 
BR1DGE), P., 4. 

Ethylene margarohydrin (Kims;, a., 
1 i, 586. 

Ethylenebis- 2 -flminoanUiraqtniione 

(Ullmamn ami MedenwalL';, A., i, 
736 . . _ . 

Etbylenebia-d-coiiiine O' edeeiso “ 
Key), A., i, 893. 

EthylenebiBtolueEe-^-sulpho-8 a ntlir.- 

quinonylamide (Uumass and 
DESWALD), A., i, 736. , 

Ethylenediamine. 

ileiivati»c(Hoi'BES ami Ml 

A., i, U60. 
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rt 9 ' £[h yleriedifluorsDQ and its 9:9 -di- 
carboxylic acid and ethyl ester (Wis- 
i irasra and Mocker), A., i, 1188. 

Ethylenedipyridyl chloride and ita salts 

(Schmidt), A., i, 646. 

Ethylenetetracarboxylic acid, ethyl es- 
ter action of ammonia on (Scholl, 
Holbbumash, and Larger ; Philippi 
,nd Uhl), A., i, 593. 

Ethyl/Moeugenol «- and jS-dioximes 

(Pl’XEDDUh 

9 Ethy lfl aorene-9-caxboxylie acid and 

its ethyl ester (Wislicenus and 
Mocker), A., i, 1188. 

0 Ethyl galactose, slow synthesis of, 
from an alcoholic solution of galactose, 
in presence of kephir (Bourquelot 
and HiftlfWBY), A., i, 218. 

Ethylglucoside, o-amino-, hydrochloride 
and triacetyl derivative, hydrobromide 
(In vine and Hyxd), T., 49. 

a-EthylglucoBide, biochemical synthesis 
of (Dol’PQUELOT, Hehi.ssey, and Bri- 
del), A., i, 323. 

a-Ethylglutaconic acid, ethyl ester 
(Thorpe and Wood), T., 1582. 

Ethylglyoxal disemicarbazoue (Blaise), 
A., i, 706. 

4 Ethylglyoxaline, 0-amino- (iminazol- 
yldbjlaminc ), action of, on the 
heart (Einis), A., i, 930. 

0-imino- {histamine), mechanism of 
the action of (Oehme), A., i, 681. 

Ethyl-?i-heptylcarbinol, resolution and 
derivatives of (Pick a kd and Kenyon), 
T., 1945. 

Ethyl n-heptyl ketone (Pickard and 
Kenyon), T., 1945. 

3-Ethylhydantoyl-amide and -carb- 
amide, 5-hydroxy- (Biltz and Topp), 
A., i, 601. 

Ethylhydrocupreine and its sulphate 
(Vereixigte Chininfarf.iken 

Zimmer & Co.), A., i, 384. 
ethyl carbonate and its salicylate 
(Vereinigte Ch I n i n fa brik rn 

Zimmer k Co.), A., i, 85. 

Ethyl a-hydroxy isopropyl ketone (Fa- 
vokrki and Sciborski), A., i, 15. 

Ethylidenebisfluorene (Pummep.er and 

Dorpmuli.kr), A., i, 963. 

Ethylidenecarbamide, &-tr ichloro- (Cop- 
pi n and Titherley), P., 353. 

3 Ethylindole, /8-amino-, fate of, in the 
organism (Ewins and Laidlaw), A., 
i, 319. 

Ethylmorphine, amino-, and its acetyl 
denvatiA’es and nitro- (Ferrein), A., 

Ethyl-?i. n onylcarbinol and its resolu- 
tion and derivatives (Pickard and 
Kenyon), T., 1947. 


2- EthylnorhydraBtinine picrate (Deck- 
er), A., i, 290. 

Ethyl-n octylcarbinol, resolution and 
derivatives of (riCK a bd and Kenyon). 
T., 1946. 

Ethyl w- octyl ketone (Pickard and 
Kenyon), T,, 1946. 

Ethyloxalyl b aminopropionic acid, de- 
rivatives of (Mrybkinoh), A., i, 834. 
Ethyloxalyl- a-phenylaminoacetic aoid, 
methyl ester, and diamide of (Meyer- 
inghJ, A., i, 835. 

Ethyl-n-pentadecylcarbinol and its re- 
solution and derivatives (Pickard 
and Kenyon), T., 1953. 

Ethyl ?i-pentadecyl ketone (Pickard 
and Kenyon), T., 1953. 
1-Ethylci/dopentane-l-carboxylic acid 
(Mekkwein and Probst), A., i, 485. 
p-Ethylphenylacetylene, derivatives of 
(Kunckell, Eras, Muller, and 
Hildebrandt), A., i, 453. 
Ethyluv/c/opropane (Dem.janov and 
Dojarenko), A., i. 451. 
Ethyl-n-propylaniline, salts of (Ko- 
matsu), A., i, 39. 

Ethyl-w -propylcarbinol, resolution and 
derivatives of (Pickard and Kenyon), 
T. 1942. 

3 Ethyl -2-propy Undole and its picrate 
(Arbuzov and Vagner), A., i, 1098. 
Ethyl ?.%propyl ketone (Haller and 
Bauer), A., i, 830. 

1-B Ethylpropylc^c/opentan- 1 ol, 1 - 

hydroxy- (Mkerwein and Probst), 
A., i, 485. 

3- Ethylpulegol, synthesis of (Zaicey), 
A., i, 1370. 

Ethylpyridyl bromide, bromo-, and its 
platinichloride (Schmidt), A., i, 
646. 

chloride, chloro-, and its salts 
(Schmidt), A., i, 646. 
iff-Ethyltetrahydroberberine and its salts 
(Freund and Commessmann), A., i. 
506. 

Ethyltetrahydroberbermbine (Fre- 
iuchs and Stoetel), A., i, 1094. 
Ethyltetrahydrofurylcarbinol (Douris), 
A., i, 1373. 

W-Ethyl-l:2:3;4-tetrahydroqnmoIine, 

preparation of, and it3 salts and di- 
nitro-derivative (Thorpe and Wood), 
T., 1609. 

1- and 2-Ethyltetrazoles (Ot.iveri- 
Mandala and Passalacqua), A., i, 
1398. 

hydrolytic constants of (Oliveri- 
Mandala), A., i, 1399. 
Ethylthiolacetic acid, nitratoam mine- 
platinum salts of (Bamberg), A , i, 
952. 
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2-Ethylthiol-l-bensyl-5-methyl*6-pyr- 
imidone-4-carboxylio acid, ethyl ester 
(Johnson and Zee), A., i, 522. 
2-Ethylthiol-4-methyl-5-ethyl-l:6-di- 
hydro-8*pyrimidone (Johnson and 
Bailey), A., i, 1104. 

2-Ethylthiol-4-methyl-5-ethylpyrimid- 

ine, 6-amino-, and 6-chloro- (John- 
son and Bailey), A., i, 1104. 
Ethyl-n-tridecylcarbinol and its resolu- 
tion and derivatives (Pickard and 
Kenyon), T., 1952. 

Ethyl H-tridecyl ketone (Pickard and 
Kenyon), T., 1952. 

Ethyl-ft-undecylcarbinol and its resolu- 
tion and derivatives (Pickard and 
Kenyon), T., 1951. 

Ethyl n-nndeeyl ketone (Pickard ami 
Kenyon), T., 1950. 

Ethylurethylpyridylar oimide (Me ye r 

and S taffkn), A., i, 531. 

EucalyptoL See Cineole. 

Eucalyptus oils, constituents of (Baker 
and Smith), A., i, 1210. 

Eudesmene dihydrobromide ami di- 
hydrochloride (Semmler and To- 
ri as), A., i, 886. 

Endeamol and its acetate (Semmleh and 
Tobias), A. , i, 885. 

Eugenyl allyl ethers (Claisen and 
Eisleb), A., i, 1177. 

Euglobin, solution and precipitation of 
(Chick), A., i, 915. 

Euphorbia, -pilidifera , chemistry of 
(Power and Browning), A., i, 574. 
Euphosterol and its acelyl derivative 
aud bromo-, acetyl derivative (Power 
and Browning), A., i, 574. 

Euquinine. See Quinine ethyl carbonate. 
Europium, salts of, with organic acids 
(James and Robinson), A., i, 703. 
Eutannin and its derivatives (Richter), 
A., i, 989. 

Eutectics, binary, between diphenyl - 
amine, jj-nitroanisole, and urethane 
(Vasiliev), A., ii, 1037. 

Eaxenite from Madagascar (Lacroix), 
A., ii, 232. 

Evaporation, mechanism of(MARCELiN), 
A., ii, 294. 

Everninaldehydo (Hoesch), A., i, 474. 
Evernic acid, constitution of (Fischer), 
A., i, 1353. 

Everninic acid, synthesis of (Hoescii), 
A., i, 474. 

Exobasidium weeini , galls produced hy, 
on Rhododendron fernigineum (Z ell- 
nek), A., i, 572. 

Expansion-preisureB of normal liquids 
(Gay), A., ii, 1027. 

Explosives, action of low temperatures 
on (Kling and FLORENTiN),A.,ii,309. 


i0; 


Explosives, heat test for (Kgfpt*^ 
A., ii, 534 ; (Smart), A., ii. ioso 
Extraction apparatus (Cauy-Om 

A., ii, 146 ; (Perkins ; Mai-wI 
A., ii, 314; (Aron), a., jZ 
(Spaeth), A., ii, 678 ■ 

A., ii, 615; (Hahn), a., ii 
(Francois), A., ii, 1047. ’ ’ 
for use with liquefied gases V 
kicks), A., ii, 316. ‘ J ' 

all-glass (Beadle and Steve \-o j 
ii, 444. v,) 

for solutions sensitive to heal ( Kf\i in 
A.,ii, 690. ■' 

Eye, normal and pathological ciiansra 
in the lens of the (Jess), A., i, 759 
influence of narcotics on the vestibular 
reflex of the (Rothfeld), A., i 225 


Faeces, estimation of dextrose in 
just). A., ii, 887. 

estimation of scatole and indole in 
(Moewes), A., ii, 81. 

Faraday's law applied tn gas reacting 
(Lind), A., ii, 898. 
influence of high pressure on (C'uhevi 
A., ii, 181. 

Farnesaldehyde and its derivatives 
(Kerschbaum), A., i, 739. 

Famesene (Kerschbaum), A., i, 739. 

Farnesenic acid and its derivatives 
(Kerschbaum), A., i, 739. 

Farnesol and its derivatives (Keiistii- 
baum), A., i, 739. 
action of ozone on (Haii kies and 
Haarmann), A., i, 740. 

Fasting (Howe), A., i, 312. 
effect of feeding on different proteins 
during (Howe and Hawk), A., i, 
1015. 

Fasting studies (Biddi.e and Howe), 
A., i, 933. 

Fat, formation of, from carbohydrates 
(Mokgulis and Pratt), A., i, 926, 
formation of, in the liver (Leo nud 
Bach em), A., i, 314. 
formation of, in the liver during 
phosphorus poisoning (Lf.o ; Leo 
and Traschennikov ; Leo and 
Baciiem), A., i, 314. 
absorption of (Bloor), A., i, 926, 

estimation of, hy the Kuinagavra-nuto 

method (Tamura), A., ii, 738. 
estimation of hydroxy-fatty acids in 
(Zerevitinov), A., ii, 1082. 
estimation of, in cream (RichauikoSj 
A., ii, 431. .... 

estimation of, in foods (hEfMAX-., 
A., ii, 352. 
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Fat. estimation of, in milk (Croix), A., 
' ii, 1083. 

intimation of, in urine (Sakaguchi), 


from Sr distillation of plant and 
animal matters (Thom*), A., i, 688. 
in plants (Thomae), A., i,32tt. 
synthesis of (H0 FJ>e), A., i, 158. 
natural, synthesis of, in reference to 
ihe phase rule (K reman n and 
Klein), A., ii, 922. 
melting of (Smits and Bokhokst ; 
GrCn), A., i, 157. 

fusibility of (Le Chatelier and Ca- 
vaignac), A., ii, 291. 
hydrolysis of (Marcusson), A., i, 


conversion of carbohydrates into 
S medley), A., i, 124. 
metabolism of. See Metabolism, 
absorption of, by the gastric mucosa 
(G keene and Skaer), A., i, 1408. 
consumption of, in the tissues (La- 
fos), A., i, 677. 

glycerides of (Bomer), A., i, 441 ; 

(Bomer and Limi’RICH), A., i, 442. 
non-emulsificd, influence of the melt- 
ing point of, on their rate of disap- 
pearance from the stomach (v. 
FejjSr), A., i, 1015. 
unsaturated, catalytic reduction of, in 
presence of nickel oxides (Bedford 
and Erdmann), A., i, 701. 
chlorine number of (Zlatarov), A., ii, 


1083. 


estimation of the iodine number of 
(August), A., ii, 163. 
relation between the iodine, saponi- 
fication and refractometer numbers 
of (Richter), A., ii, 163. 

Marchi reaction for (Cramer, Feiss, 
and Bullock), A., ii, 802. 
detection of preservatives in (Voll- 
iiase), A., ii, 353. « 

J’olenske’s method for detecting cer- 
tain, in mixtures (Bower and Lim- 
mien). A., ii, 444. 

Fatigue, origin of (Viale), A., i, 676. 

Fehling’s solution, photosensitiveness of 
(Leighton), A., ii, 459. 

Felspar, decomposition of, and its use 
in fixation of nitrogen (Ross), A., 
ii, 964, 


from Porto-Seuso (Cesaro), A., ii, 
66 . 


Felspars, plagioclase, melting phenome- 
na of (Bowen), A., ii, 613. 

' -■F enchocamphoramic acids, stereoiso- 
meric (Sandelis), A., i, 471. 
c.^-F enchocamphoric acids, stereoiso- 
nieric, and their derivatives (Sande- 
lin), A., i, 469. 


i soFe ncho camphor imides , ster eoisome ric 
(Sandelin), A., i, 471. 

Fenchyl chloride, action of, with mag- 
nesium and carbon dioxide (Komi pa 
and Hintikka), A., i, 375. 

Z-Fenchyl alcohol, preparation of, and 
its hydrogen phthalato (Pickard, 
Lewcock, and Yates), P., 127. 
/-Fenchyl-d-glucoside and its tetra- 
acetyi derivative (Hamalainen), A.,i, 
639. 

l-7i’ and iso - F enchylgly enronic acids 
(Hamalainen), A., i, 134. 

Ferments. See Enzymes. 

Fermentation, formation of acid by 
(Moufang), A., i, 1423. 
examination of gases produced in 
(Frierrr), A., ii, 337. 
rate of, measured by difference of 
potential (Potter), A., i, 230. 
rate of, by yeast cells (Slator), A., i, 
568. 

catalytic action of salts on (Gimel), 
A., i, 1282. 

acetic, influence of manganese on the 
formation of acetic acid in (Bert- 
rand and Sazerac), A., i, 1024. 
alcoholic (v. Lebedev), A., i, 684 ; 
(Buciiner and Lang held ; Kos- 
TYTSCHEV and SCHELOUMOV ; 
Kostytschev and Brilliant), 
A., i, 944. 

mechanism of (v. Lebedev), A., i, 

144, 568 ; v. Lebedev and 
Griaznov), A., i, 144 ; (Kostyt- 
schev), A., i, 323. 

reaction phases of (v. Euler and 
Johansson), A., i, 799. 
catalytic acceleration of (v. Euler 
and Cassel), A., i, 1025 ; (v. 
Euler), A., i, 1*281. 
influence of acids on (M. and 
Mme. M. Rosenblatt), A., i, 
1423. 

influence of colloids on (Sohngen), 
A.,i, 1025. 

action ofcyclamine on (Lundberg), 
A., i, 685. 

influence of metallic salts on (Pozzi- 
Escot), A., i, 1139. 
influence of pressure on (Lindet 
aud Ammann), A., i, 144. 
action of reductase in (Lvov), A., i, 
943. 

action of respiratory chromogens on 
(I'alladin and" Lvov), A., i, 
684. 

acidity produced by yeast during 
(Fernbach), A., i, 231. 
transformation of liexoses in (v. 
Euler and Berggren), A., i, 

145. 
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Fermentation, sugar free, by yeast 
(Neuberg and Kerb), A., i, 
231, 1026 ; (Neuberg and 
Rosenthal), A., i, 782. 
production of ethyl alcohol in 
(Neuberg and Kerb), A., i, 
145. 

yeast, formation of acetaldehyde dur- 
ing (Kostytbchev), A., i, 323. 
influence of organic acids on 
(Johanessohn), A., i, 143. 
of dextrose (Lemoigne), A., i, 1422. 
Ferric salts. See under Iron. 
Ferricarbanride, compounds of (Barbi- 
eri). A., i, 959. 

Ferrocyanides, complex bluc(W illi ams), 
P., 32. 

reaction of, with, ferrous and ferric 
salts (Vorlander), A. f ii, 257. 
Ferromagnetic substances, thermal and 
magnetic changes in, at high 
temperatures (Hospa), A., ii, 966. 
Kerr effect in (Martin), A., ii, 1018. 
Ferrosilicon, oxidation of(v. Schwartz), 
A., ii, 967. 

Ferrotitanium, analysis of (Scott), A., 
ii, 881. 

Ferrous salts. See under Iron. 
Ferrovanadium, estimation of phos- 
phorus in (Sidener and Skartvedt), 
A., ii, 979. 

Ferro zirconium, analysis of (Wunder 
and Jeannekrt), A., ii, 249. 
Fertilisers, estimation of phosphorus in 
(Dusserre and Chav an), A., ii, 
1069. 

Fever, production of (Cloetta and 
Waser), A., i, 1274. 

Fibrin and fibrinogen (Hekma), A., i, 
1125. 

Fibrinogen and fibrin (Hekma), A., i, 
1125. 

preparation of, by dialysis (PlETTRE 
and Vila), A., i, 661. 

Fibrinseemia (Barratt), A., i, 308. 
Ficus carica, comparison of the latex of 
Madura aurantiaca with that of 
(Gerber), A., i, 806. 
enzymes from the latex of Broussonetia 
papyri/era and (Gerber), A., i, 
1007. 

Ficus coronata, constituents of the latex 
of (Gerber), A., i, 1031. 

Filter-paper, absorption of liquids by 
(Krais), A., ii, 931. 

Filtration of minute quantities of liquids, 
apparatus for (Strzyzowski), A., ii, 
1046. 

Filtration apparatus, vacuum (Deck- 
ert), A., ii, 769. 

Fire bricks, melting point of (Kanolt), 
A., ii, 105. 


Fish, nitrogenous constituent, 
(Okuda), A., i, 221. r, t 

biological significance of the fat 
tent of (Polimanti), A. [ 
heart of. See Heart, 
roes of, constituents of the (Kfixm „ * 
Grossfelp), A., i, 1265. ' ' 

pigments in the skin of (lUi.ii.wmv 
A., i, 934. " 

proteins of sperm of (Kossei \ 
1410. ' ’ ’> 

thyroid of. See Thyroid, 
composition of the urine of 
A., i, 133. 1 

Flame, characterisation of (TellvI i 
ii, 757. ' ’ 1 

spiral, study of the (Meumh;) A ii 
24. ■ ’ 

Bunsen coloured, apparatus for u„. 
during a (Beckmann and Lixi»\f, 4 
A., ii, 359. ‘ h 

Flames containing nitric oxide (]j E[; . 
and Waldbauer), A., ii, 1050 . 
ionisation in gases from (PnorMES- \ 
ii, 373. 

inner cone of various (Hiueh), A ii 
133. 

extinction of (.Torissen), A., ii, ioiD. 

Flavanthren, 8:3'-dibroino- (Ullmanx 
and Junghans), A., i, 1072. 

Flavohermesic acid (Dimboth and 
Scheurer), A., i, 980. 

Flavone, 8-hydroxy-, and thio- (Ruhe- 
mann), A., i, 892. 

Flavones, preparation of (Ktiiemann' 
A., i, 891. 

Flour, estimation of soluble nitrogen ia 
(Rousseaux and Si hot), A,, ii, 351. 

Flowers, chemistry of the. colouring 
matters of (Keegan), A., i, 6S9. 

Fluidity, relation of, to other physical 
properties (Bingham, White, 
Thomas, aud Cadwei.l), A., ii. 
675. 

of solutions, measurement of (Mich- 
in), A., ii, 1029. 

Fluorene, 9:9-rfiuitro- (Wielani* and 
Reisenegger), A., i, 1399. 

Fluorene series, studies in the (Mayer', 
A., i, 1171. 

Fluorene-9-acetic acid and its derivatives 
(Mayer), A., i, 1171. 

Fluorene-9-carboxylic acid {Jiphnnjlw- 
acetic acid), preparation of(Viif;UN* 
her and Pritzsche), A.,i, 725. 
instability of, on keeping (V islicksu 
and Ruthing), A., i, 1187. 
derivatives of (Stolle and \\ olf,. A., 
i, 858. . . . 

ethyl ester, metallic derivatives of, 
and its use in syntheses (1\ islicents 
and Mocker), A., i, 1187. 



INDEX OF SUBJECTS. 


ii. 1369 


Floorene-9-propionio Mid (Mayer), A., 

a „d iU ethyl ester (VVislicekus and 
Mocker), A., i, 1180. 

Flnorenone, 6- end S-bromo- (“ ON ™ N * 
ami Moil yak Charaste), A, i, 875. 

Fluorenoneanil, preparation of, and its 
hydrochloride (Redeelien), A., l. 

Fluorescein (Kehrmann), A., i, 1352. 
and dichlorofefraioao-, absorption 
siiectra of (JIassol and Faucok), 
A., iii 264. 

modifications of, and their salts and 
derivatives and 4:5- and 2:7-rfinitro- 
(v. Liebig), A., i, 79. 
esters and ethers of, and their deriva- 
tives (v. Liebig), A., i, 865, 867 ; 
(Fischer and Hkpp), A., i, 867. 
trimethyl ether-ester, chlorides and 
other derivatives of (v. Liedig), A., 


i, 1197. 

Fluorescence, theory of (Baly), P., 201 ; 
(Kauffmann ; Stark), A., ii, 264. 

Stark’s theory of (v. Liebig), A., ii, 
170. 

and chemical constitution, relation 
between (Stark), A., ii, 2, 456 ; 
(v. Liebig), A., ii, 742. 

relation between ionisation and 
(Stark), A., ii, 743; (Volmeii; 
Patu), A., ii, 896. 

of the elements of the sixth group of 
the periodic system (Steubing), A,, 

ii, 816 ; (Diestf.lmeikr), A., ii, 
1000 . 

and absorption spectra of imides (Ley 
and Fischer), A., ii, 169. 

Fluorescent substances, photoelectric 

activity of (Pauli), A., ii, 456. 

Fluorides. See under Fluorine. 

Fluorine, occurrence of, in the emanations 
from the earth’s centre (Gautier), 
A., ii, 1047. 

occurrence of, in the animal organism 
(Gautier and Clausmann), A., i, 
677, 1017. 

in bones, teeth, cartilage, and tendons 
(Gautier and Clausmann), A., i, 
789. 


isolation of (Ckattaway), A., ii, 131, 
209. 

atomic weight of (Jaquerod and 
Touri’AIAN'), A., ii, 401, 772. 

action of, on noble metals (Ruff), A., 
ii, 416. 

action of, in nature (Alvisi), A., i, 
151. 

Hydrofluoric acid, early work on 
(Chattaway), A., ii, 131. 
anhydrous, preparation of (Chatta- 
'vay), A., ii, 209. 


Fluorine : — 

Hydrofluoric acid, gaseous, action of, 
on quartz (Gautier and Claus- 
mann), A., ii, 774. 

Fluorides, equilibrium in binary 
systems of (Puschin and Baskov), 
A., ii, 319. 

Fluorine organic compounds, heat of 
formation of (Swarts), A., ii, 22. 
aromatic (Swarts), A., i, 841. 

Fluorine, detection of, in common re- 
agents (Carles), A., ii, 616. 
detection and estimation of, in wines 
(Coma y Roca), A., ii, 427. 
estimation of.voluinetrically (Grkeff), 
A., ii, 975. 

estimation of, in zinc ores (Schnei- 
der), A., ii, 1068. 

Fluorone derivatives (Potr), P., 378. 
oxonium and alkali salts on (v. Lie- 
big), A., i, 1197. 

Fluorosulphonic acid, salts of (Traubk), 
A., ii, 947. 

Fly agaric (Amanita viuscaria), basic 
constituents of (Buschmann), A., i, 
148. 

Fodder, estimation of phosphorus in 
(Dursbrre and Chavan), A., ii, 
1069. 

apparatus for estimation of water in 
(Foknet), A., ii, 1067. 

Fontactoscope, use of the, in the estima- 
tion of radioactivity of spring 
waters (Hammer and Vohsen), A., 
ii, 622 ; (Engler and Sikveking), 
A., ii, 726. 

Food, influence of the mineral content 
of, on growth (McCollum - and 
Davis), A., i, 551. 

farinaceous, detection of saffron in 
(Martini), A., ii, 643. 
fresh, presence of enzymes in (Taixi- 
koro), A., i, 1118. 

FoodB, tinned, estimation of tin in, 
electrolytically (Cushman and 
Wettengel),’A., ii, 345. 
detection of formaldehyde in 
(Rachel), A., ii, 891. 
estimation of fat in (Neumann), A., 
ii, 352. 

estimation of formic acid in (Fincke), 
A.,ii, 442. 

estimation of saccharin in (Karas), 
A,, ii, 642. 

estimation of salicylic and benzoic 
acids in (van Raalte), A., ii, 162. 
estimation of sugars in (Muttrlet), 
A., ii, 447. 

estimation of water in (Michel), A., 
ii, 426. 

apparatus for estimation of water in 
(Fornet), A., ii, 1067. 
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Food-stuffs, existence of unknown, 
necessary for life (Abderhaldkn and 
Lampe), A., i, 1409. 

Formaldehyde (mdhanal ; formalin) 
synthesis of (Moore and Webster), 

A., i, 1303. 

syntheses in plants hy means of 
(Decker), A.,i, 571. 
in the sap of green plants (Angelico 
and Catalano), A., i, 325. 
effect of, on living plants (Baker), 

A., i, 1029. 

acclimatisation of yeasts to (Pozzi- 
Escot), A., i, 941. 

condensation of aldol with (Kravec), 

A., i, 1303. 

condensation of, with ammo-acids 
(Galeotti), A., i, 957. 
action of, on glycine (Lob), A., i, ;09. 
reaction of nitrous acid and (Vanino 
and ScUINNER), A., ii, 241. 
velocity of reaction between phenol 
and (Jablonower), A., ii, 574. 
detection of, in foods (R acii el), A., n, 
891. 

detection of, in plants (Finckk), A., 
i, 947. , r, 

detection and estimation of (Duns- 
ino), A., ii, 1083. 

estimation of (Gaillot), A. , ii, 255 ; 
(Hikmax), A., ii, 990. 

estimation of ammonia by, ana its 
estimation by ammonia (Pozzi- 
Escot), A., ii, 618. , 

simultaneous estimation of methyl 
alcohol and (Nichoux), A., ii, 
1080. 

Fonnaldehydehenzylmexcaptal and its 

derivatives (Fromm, Forster, and \ . 
Schef.schewitzki), A., i, 176 ; 
(Fromm, Schafer, Forster, and v. 
ScHKRScHEWrrzKi ), A., i, 358. 

Formaldehyde-;>-tolylmercaptal and its 

derivatives (Fromm, Forster, and v. 
Schersch RwrrzKi), A., i, 176; 
(Fromm, Schafer, Forster, and v. 
Schrv.sctiewitzki ), A., i, 359. 
Formaldoxime, complex metallic salts 
of (Hofmanx and Ehkhardt), A., i, 
599. 

Formamide, action of the electric dis- 
charge on (Lob), A., i, 343. 
Formamidines, reactions of (Da ins aDd 
Griffin), A., i, 1086 ; (Dains, 
Malleis, and Meyers), A., i, 1096. 
Formic acid, preparation of (Chatta- 
way), P., 383. . 

formation and excretion of, and its 
estimation in urine (Dakin, Jan- 
nay, and Wakeman), A., i, 679. 
use of, as a solvent (Aschan), A., i, 
1149. 


Formic acid, fermentation of (tV.ix zr . 
and Egger), A., i, 1421. " N 
fermentation of, by Bacill„ s l 
(Franzkn and Egger), a., i, g-io ' 
preparation and composition V»t' ~th»* 
metallic Balts of (Hampshire 
Pratt), A., i, 951. J 

decomposition of the salts of (ip, n • 
NEK DE CONISCK and KaV\ »rf S ' 
A., i, 440. “ ’ 

decomposition of, by rlni<U«, n 
(Blackadder), A., ii, go. 
action of 2-mcthylindole w ith 
(Scholtz), A., i, 894, 1227. 
action of, ontriplienylmetlianc colour, 
ing matters (Guyot and Kov\« in-i 
A., i, 647. 

excretion of, in urine (StrimiwrkI 
A., i, 1133; (G REENWAi.n and 
Jaknkt), A., i, 1134. 
detection of (Shannon), A., ii, ]f,| . 

(Bonnes), A., ii, 636. ’ 

detection and estimation of (I'incke' 
A., ii, 636. 

estimation of, bromometrically (Mi* 
der), A., ii, 79. 

estimation of, iu foods (FisckeV A. 
ii, 442. 

Formic acid, europium salt (James and 
Robinson), A., i, 703. 
sodium salt, reduction of mercuric 
chloride by (Findlay and Davos', 
T., 1550 ; P., 250, 
uranium salt, properties of ((Kchsner 
pe Coninck and Raynaud), A., i, 
333. 

nranyl salt (CEschner tif. Coninck 
and Raynaud), A., i, 820. 
uranyl salts of (Courtois), A., i, 5P5. 
Formic acid, cycZohexyl and methyl- 
cydohexyl esters (Senderens ami 
AboulENC), A., i, 42. 
octanyl ester (Sendekens and Aiwu- 
LENC), A., i, 700. 

Formic acid, bromo-, and cliloro-, esters 
of (Merck), A., i, 5. 
cliloro-, preparation of urethanes from 
the esters of, with tertiary alcohols 
(Merck), A., i, 313. 
dimethylethylcarbinyl and methyl* 
dicthylcarbinvl esters (Merck;, 
A.,i, 334. 

/8-naphthyl and tolyl esters (Iar* 
BENFABRIKEN VOR.M F. BiYUi: 

& Co.), A., i, 457. 

Formohomopiperonylamide (Decker, 

Kropp, Hoyer, Zoki.lner, and 
Becker), A., i, 2i2. 

Forayldibenzoyl-u-phenyleiedianite 

(Gersgeoss), A i, 900. 

Formylhomomynsticylamme 

ana Beukbk), A., i, 290. 
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r 0 rm7liomopiperonyiethylamine(DECK- 

Li W Becker), A., i, 291. _ 

Fractionating' column ( Vigreux), A., n, 


Frangulin and its derivatives (Krasov- 
ski), A., ij 498. 

Fraxin, physiological effects of (Zanda), 
A., i, 794. 

Freezing point, lowering of the, of 
salts acting as solvents (Hoenen), 
A., ii. 669. 

determination of {van Raalte), A., 


ii, 828. 

Friedel Craft’s reaction (Heller), A., i, 

631. 

kinetics of the (Olivier and Boesek- 
ek), A., ii, 575. 

Frogs, behaviour of glycogen in (Lesser), 
A., i, 420. 

action of dings on the blood-vessels 
of (Handovsky and Pick), A., i, 


without hearts, etfect of strychnine on 
(Meltzer), A., i, 820. 
heart. See Heart, 
liver. See Liver. 

skin, absorption of water by (Max- 
well), A., i, 1181. 
urine. See Urine- 

Frost, protection of plants from (Maxi- J 
MOV), A., i, 150. 

J-Fructose. See Laevulose. 

Frnctoseazine (Irvine, Thomson, and | 
Garrett), T., 247. 

Fruits, methyl alcohol in the fermented ! 
juice of (Bauer and Engler), A., 
i, 810. 

detection of nitric acid in the juice of 
(Cohn), A., ii, 723. 
detection and estimation of salicylic 
acid in the juice of (Heintz and j 
Lim price), A., ii, 737. 

Fruit juice, estimation of nitric acid in 
(Tillmans and Sflittgerber), A., ii, 
528. | 


5-Fucohexonamide (Krauz and Kloud), ' 
A., i, 955. 

Fucoidese, pigments of the (Kylin), ' 
A.,i, 149. 

Fuels, estimation of water in the volatile j 
products from the distillation of 
(Lambrjs), A., ii, 523. 

Fulmiuic acid, tautomerism of (Pa- j 
lazzo), A., i, 253. 

mercury salt, synthesis of, from propyl ■ 
alcohol (Kibler), A., i, 960. j 

Fumaramide, conversion of fumaronitrile ' 
into (Reiser and McMaster), A., i, I 

Fumaric acid, salts of, with o-, m-, and | 
/Molmdinra and with m-4-xylidine 1 
iGrunwald), A. , i, 967. j 


Fumaric acid, ammonium salt (Reiser 
and McMaster), A., i, 248. 

Fumaric acid, hydroxy-, sugar- free fer- 
mentation of (Mayer), A., i, 686. 
Fumaronitrile, conversion of, into 
fumaramide (Reiser andMcMASTEid 
A., i, 253. h 

Fundulus eggs. See Eggs. 

Fungi, composition aud an to! y sis of 
some (Winterstein, Reuter, ami 
Korolev), A., i, 433. 
acids of (Herrmann), A., ii, 433. 
production ofcitricacidby (AVehmer) 
A., i, 229, 1424. 

occurrence of histidine-betaine iu 
(Winterstein aud Reuter), A., i. 
990. 

antagonistic action of chemical sub- 
stances on (Bokokny), A., i, 571. 
higher, chemistry of (Zellner), A., i, 
572, 573. 

lower, sources of carbon for (Neidig), 
A., i, 1423. 

Funnel, support for (Bouciioxnet), A., 
ii, 497. 

separating (Parker), A., ii, 315. 
Furan-6-carboxylic acid, 2-nitro-3:4- 
r/iamioo- (Traube and Lazar), A., i. 
1307. 

Furfuraldehyde, formation of, in wines 
(Hail), A., i, 1035. 
hydrogenation of (Douuis), A., i, 
1373. 

acton of fermenting yeast on (Lintner 
and v. Liebig), A., i, 1373. 

2- Furfurylideneacetylpyrrole (Bargkl- 
lini and AIartegiani), A., i, 91. 

Fnrfurylidenediacetyl monoxime aud its 
jwtassium salt (Diels and Sharkoff), 
A., i, 876. 71 

Furnace, electric. See Electric furnace. 
Liebig combustion, modification of 
(Beach and Lenk), A., ii, 530. 

1 :12-Furoperylene (AY eitzenboek, Seer, 
and v. Bartsch), A., i, 848. 

Furoxang. See iwOxadiazole oxides. 
Fnroyl cyanide (Fischer and Brauns), 
A., i, 501. 

Furoylformic acid and its silver salt 
and phenylhydrazone (Fischer and 
Brauns), A., i, 501. 

3- Furylacraldehyde, condensation of, 
with amines to form dyes, and its 
phenylhydrazone (Konig), A., i, 1082. 

Furylethylcarbinol, hydrogenation of 
(Douris), A., i, 1373. 

Furylglycollic acid and its salts (Fischer 
and Brauns). A., i, 501. 

Furylidene-2-seIenonaphthen-3 one 

(Lesser and AVeibs), A., i, 1186. 
a-Furyl a naphthyl ketone (Scholl. 
Seer, and y. Seybel), A., i, 59. 
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a-Furylpropane, -dihydroxy- [JaryUri- 
methylene glycol ) and its derivatives 
(Lintner and Y. Liebig), A., i, 1373. 
Furyltrimethylene glycol. Seeo-Furyl- 
propane, «t 7 -dihydroxy-. 

0-Furylvinyl methyl diketone. See 
Fnrfurylidene diacetyl. 

Fusion, removal of the melt from the 
crucible after (Howden), A., ii, 522. | 


G. 

Galactose, nutritive value of, in Ecks 
fistula (Draudt), A., i, 926. 
Galactosides, biochemical synthesis of 
(Bourquelot and Bkidel), A., i, 
I° 4 5. w 

enzymic decomposition of (Bierry), 
A.,i, 303. . . 

synthesis of alkyl derivatives ot, by 
means of cmnlsin (Bourquelot, | 
H£rissey, and Bkidel), A., i, 249. 
Gallic acid { 3 A: 6 -trihydroxybenxoie acid), 
ethyl ester, melting point of 
(Biddle), A., i, 179. 
colour reactions of, with salts of the 
alkaline earth metals (Schewket), 
A., ii, 879. 

detection of, colorimetncally (Schew- 
ket), A., ii, 737. . . 

detection of, in presence of tannic acid 
(Schewket), A., ii, 890. 

Gallium, presence of, in commercial 
aluminium (Boulanger and Bardet), 
A., ii, 1059. , , . . 

Gallocyanin, products of methylation of 
(Kehrmann and Beyer), A., i, 94. 
Garnet from Tavolato (SlROVICH), A., u, 
146. . . . 

Garnets from the lower Rhine distnct 
(Uhlig), A., ii, 1065. 

Garnet group, the (Boeke), A., u, 1066. 
Gae, discontinuity of temperature of a, 
at a glass wall (Leontiev), A., n, 
920. 

equilibrium of a, in a state of binary 
dissociation (de Boissofdy), A., ii, 
123. . , 

electrolytic, lecture experiment tor 
the explosion and production ot 
(Fichter), A., ii, 3S. 
action of ultra-violet light on 
(Andreev), A.,ii, 744. 
illuminating, analyses of (Lebeau and 
Damiens), A., i, 437. 
estimation of sulphur in (McBride 
and Weaver), A., ii, 616, 617. 
Gas -absorption apparatus (Vigreux), 
A., ii, 1071. 

for ammonia (Lickfett), A., ii, 1069. 


Gas analysis, apparatus for (Acu^q * 
ii, 720 ; (Lomschakow), A. , ii* G7;j ’ 
Gas- generating apparatus, ’ ino,ii(L 
Bormanu’s (Marek), A., ii t 
simple (Shedden), A., ii, 206. 

Gas laws, validity of the, for colloidal 
solutions (Westgren), A., ii, 4 ^ 
Gas liquors, estimation of cvaiio^,, 
compounds in (W kisser), A. fi’s] 
estimation of pyridine in, in puseniv 
of ammonia (Baessler) \ [{ 

259. ‘ '' ’ 


Gas-washing apparatus (Smith). A ii 
337- ' ’ ’ 

Gaseous combustion (Bone), A., ii, ^ 
phenomena of (Meunier), A. ii 0 / 
165. 

catalytic influence of hot surfaces o» 
(Bone), A., ii, 204. 

Gaseous mixtures, combustion of (Taf- 
FANEL and Le Floch), A., ii. 574 
937, 1039 ; (Taffanel), A., ii, 1040.’ 
Gases, physical properties of (Ecckev) 
A., ii, 474. 

chemical constants of (Sackuk), A., ii 
128. 

kinetic theory of (Sack jii), A., ii, 12 ?. 
energy changes during photochemical 
reactions in (Warburg), A., ii. t55'2. 
magnetic rotation of ultra-violet light 
in (Sires), A., ii, 458. 
luminous electrical discharge io 
(Strutt), A,, ii, 279. 
luminosity of, under the influence <>! 
cathode rays (Gehrcke and Skf.i 1 . 
ger), A., ii, 5. 

absorption spectra of (v. B\hi;),A., ii, 
810 ; (Burmkister), A., ii, 811. 
anodic phenomena during passage of 
the discharge through (Oady), A., 
ii, 380. 

determination of the ionisation poten- 
tial of (Franck and Hertz), A., ii, 
i74. 

ionisation of, by collision (Ki.eeman), 
I A., ii, 902. 

ionisation of, by fi- and 7 -ms 
(Florance), A., ii, 93. 
ionisation of, by Riint^en rays ( Bark u 
and Philpot), A., ii, 547. 
recombination of ions in (ThiRKIU). 


A., ii, 657. 

scattering of a particles in (Ri TiiH - 
ford and Nuttai.l), A., ii, 59 n 
valency of ions in (LaNCKVIN: 

Salles), A., ii, 657. 
examination of mixtures of, l'} 
positive ray method (TtiOMsO.., 

collision of the molecules of, «* 
electrons (Franck and ■ 1 
A., ii, 548, 820. 
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GaKS , refraction and Jisporaion of (Ctmi- 
i.nrrsoN), A., n> 35/ ■ (C. and M. 
Cuihbebtsok), A., ii, 858. 
refractive indices of, at high pressure 
(Sikbisima), A., ii, 453. 

compressibility of (Baume and 

Wobrizel), A., u, 113. 

compressibility ami dilatation of 
(l’ICZALSKI), A., ii, 668. 

sipccitic heat of (Leddc), A., u, 474. 
airanoement for heating, to very high 
temperatures (Fkedenuagen), A., 


ii, 1013- , . , f 

vapour pressure of mixtures of 
(Schulze), A., ii, 676. 
coim-tions for the density of, at 
Geneva (Guye), A., ii, 757. 
critical density and density at absolute 
y.fi-o of (Prud’homme), A., ii, 832. 

spontaneous alteration of concentration 
in (Syedberc), A., ii, 90. 

« llect of incombustible dust on the 
combustion of (Dixon and Camp- 
bell), A., ii, 684. 

explosion of, in mines (Burrell), A., 
i, 329. 

influence of increase of initial tem- 
perature on the explosiveness of mix- 
tures of (Parker), T., 934 ; P., 130. 
rate of evolution of, from supersaturated 
solutions (Findlay aud King), T., 
1170; P.,173. 

absorption of, by celluloid (Lefebure), 
P.,368. 

influence of colloids on the solubility 
of, in water (Findlay and Wil- 
li amk), T., 636 ; P., 115. 
apparatus for measuring the viscosity 
of (Piwnikiewicz), A., ii, 388. 
viscosity of, at low temperatures 
(On neb, Dorsman, and Weber; 
Onnes and Weber), A., ii. 759. 
apparatus for the measurement of the 
density and viscosity of (Hofsass), 
A., ii, 1026. 

condensation of two (Briner), A., ii, 
395. 


<-lu;iiiical equilibrium in mixtures of 
(Hoknen), A., ii, 894; (Grassi), 
A., ii, 395. 

rate of attack of, on solids (Reboul), 
A., ii, 303. 

of the argon group, valency of 
(Mathews), A., ii, 496. 
charged with phosphorus vapour, 
luminescence and ionisation pro- 
duced by (Schmidt), A., ii, 211. 
combustible, analysis of (Hauser), 
A., ii, 720. 

compound, effect of ultra-violet light 
nn (Berthe lot and Gaudechon), 
A.,ii, 45S. 


Gases, compound, dissociation of, by 
light ( Berth blot and Gaudechon), 
A., ii, 369. 

corrosive, measurement of the pres- 
sure of, at constant volume (Forbes 
and Coombs), A., ii, 754. 
diatomic, specific heats of (Esclieii), 
A., ii, 1021. 

isotherms of, and of their binary 
mixtures (de Haas), A., ii, 109. 
dilute, kinetic theory of (Bolza, 
Born, and Kakman), A., ii, 1020. 
dust-free, condensation of water 
vapour from (Bieber), A., ii, 208. 
fermentation, examination of (Frie- 
ber), A., ii, 837. 

from flames, ionisation in (Proumen), 
A., ii, 373. 

from Geissler tubes (Lawson). A., ii, 
911. 

inactive, chemical nature of the (Arm- 
strong), A., ii, 578. 
estimation of the inflammable, in 
mines (Harger), A., ii, 628. 
monatomic, second virial coefficient 
for (Keeson), A., ii, 25. 
natural, radioactivity of, and their 
helium content (CzAKoh A., ii, 
911. 

pure, glow discharge in (Grhlhoff), 
A. y ii, 9. 

rare, lecture experiments with (Geiil- 
hoff), A., ii, 857. 
dielectric cohesion of (Bouty), A., 
ii, 10. 

solidified, optical investigation of 
(Wahl), A., ii, 580. 

Gastric juice, characteristics of, in 
disease (Schryver and Singer), 
A., i, 561. 

action of, on alicyclic compounds 
(Hamalainen), A., i, 1015. 
lipolytic enzyme in, audits estimation 
(Davidsohn), A., i, 123. 

Geissler tubes, gases from (Lawson), 
A., ii, 911. 

Gelatin, iridescent layers of (Kuster), 
A., ii, 893. 

use of iridescent films of, in the 
manufacture of artificial pearls 
(Liesegang), A., ii, 453. 
sols and gels of, refractive indices of 
(Walpole), A., ii, 994. 
ring figures in frozen (Rohonyi), A., 
ii, 768. 

liquefaction of, by trypsin (Palitzsch 
and Walbum), A., i, 112. 
swelling of, with dilute acids (Proc- 
ter), P., 370. 

action of, with copper organic salts 
(Bancroft and Briggs), A., ii, 
219. 
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Gelatin, diffusion of potassium chloride 
in (Oholm), A., ii, 563. 
absorption of water by (Wolff and 
Buchner), A., ii, 568. 
estimation of (BerrAr), A., ii, 83. 

Gels, structure of (Zsigmondy), A., ii, 

1035. 

electrical transport of (Glixelli), 
A., ii, 918. 

absorption of liquids by (Wolff and 
Buchner), A., ii, 568. 

Genital organs, female, biochemistry of 
(Rosenbloom), A., i, 216, 675 ; 
(Rosen bloom and Erpf-Lefkovicz), 
A., i, 675. 

Gentiacaulein and Gentiacaulin 
(Bkidel), A., i, 1213. 

Gentiana, formation of gentiopicrin in 
the stems of species of (Bridel), A., i, 
806. 

Gentiana acmilis, constituents of alco- 
holic extracts of (Bridel), A., i, 
1212. 

Gentiana asclepiadea , constituents of the 
roots of (Bkihel), A., i, 149. 

Gentiana cmciata, gentiopicrin and 
geutianose from the roots of (Bkidei ), 
A., i, 690. 

Gentiana punctata, gentiopicrin and 
gentianose from (Bridel), A., i, 434. 
GentiobioBe, biochemical synthesis of 
(Bourquelot, HfcRissEY, and 
Coirre), A., i, 1305. 
octa-acetyl derivative of (Zempl^s), 
A., i, 707. 

Gentiopicrin in the stems of species of 
Gentiana (Bridel), A., i, 806. 
in Sioertia perennis (Bridel), A., i, 
150. 

Gentisic acid {2:5-dihydivxybenzoic acid), 
3-nitro-, and its salts and melhyl 
ester (Ki.rmenc), A., i, 49. 

Ger&niol, sodium hydrogen sulphite com- 
pound of (Roure-Bertkand Fils, 
Ditont, and Labaune), A., i, 
746. 

estimation of, in citronella oil (Schim- 
mel & Co.), A., i, 744. 

Geranyl chloride (d-ehloro-PC-dimethyl- 
A/8 t-octadiene) and its derivatives 
(Forster and Cardwell), T., 1338 ; 
i'., 244. 

Geranylacetic acid and its methyl ester 
(Forster and Cardwell), T., 1346. 
Geranyl&cetoaeetic acid, ethyl ester 
(Forster and Cardwell), ?., 1345. 
Geranylamine ( 6-amino ■ 0^-dimethyl- 
Ai H-octadiene) and its derivatives 
(Forster and Cardwell), T., 1343 ; 
P., 244. 

Geranyl ethyl ether (Forster and Card- 
weli), T., 1342. 


0-Geranylgiucoside (Bouitum 

Bridel), A., i, 888. 1 1 ai »«l 

Germination, action of dilm,. . 
of electrolytes on (Kicukp, 

231. • '> A -» i, 

Ginger oil, Jamaica (Dodgfi i • 
988. ’ A > i. 


Gitogenin and Gitonin and tln-ir h 
rivatives (Windaus and Schxiykpv 
burger), A., i, 1213. 

GtandB, physiology of (Asher and T 
beroer), A., i, 12K9. 
effect of extirpation of, on the anim.il 
body (Droge), A., i,ioi8. 
fluorine in (Gautier and Cur 
mann), A., i, 1017. 

See also Mammary, Parathyroid 
Pituitary, Salivary, Suprarenal. jJ 
Thyroid glands. 

Glass, permeability of, for water under 
the influence of electricity (Meyei" 
A., ii, 408. 

action of aqueous barium hydroxide 
on some kinds of (Binge), A., ii 
215. 


permeability of, to halogen vapours 
(Firth), P., 111. 

action of sugar solutions on (Laird 
A., ii, 886. 

Gliadin, action of iutestinal juice i, B 
(Baglioni, Amaxtea, aud Ma- 
nini), A., i, 214. 

production of lysine by hydrolysis of 
(Osborne and Leavenswoi.th), 

A., i, 916. 

Globin, refractive index of solutions 4 
(Robertson), A., i, 209. 

Globin caseinate, preparation and pro- 
perties of (Robertson), A., i, 209. 
Globulin, artificial, so-called, real nature 
of (Rywatehs and Tasker), A. , i, 
1399. 


estimation of, in milk (Kobeu), A., ii, 
1088. 


Globulins, separation of (Haslam), A., 
i, 1248. 

Globulol and its derivatives (Semmi.ki: 

and Tobias), A., i, 886. 

Glucal (Fischer and Zacii), A., i, 445. 
Glucinum ( beryllium ), preparation of 
(Fighter and Jablczyxski), A., ii, 
594. 

effect of replacement of magnesium 
and zinc by, in culture of Asper- 
gillus niger (Javillier), A., i, 3*26 ; 
(Lepikrhe), A., i, 327. 

Glucinum compounds (Biltz), A., R. 
960. 

catalytic acceleration of esterification 
by (Hauser and Klotz), A., i, 'w- 
with arsenions acid (Bleyer al! 
Muller), A., ff, 594. 
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filadinum minerals, helium in (Piutti), 

l, ii, 419, 714. 

Glncinum chloride, hydrate amt am- 
moniate of (Mikleitner and Stein- 
siBTZ), A., ii, 321. 
chromates (Orlov), A., ii, 215. 
hvdroxide, action of alkaline, on 
"mannitol {Bleyer and Paozuski), 
A., i. 831. 

hydroxides, amphoteric (Bleyer and 
Kaufmann), A., ii, 708. 
peroxide, basic (Komarovski), A., ii, 
707. 

phosphates (Bleyer and Muller), 
A., «, 137. 

sulphate, solubility of, in water and 
sulphuric acid (Wirtii), A., ii, 
215. 

sulphide (Mikleitner and Stein- 
metz), A., ii, 707. 

Glucinura, detection of, and its separa- 
tion from aluminium (Browning and 
Ki'ZIKIAn), A., ii, 729. 

Glacocheirolin (Schneider and Sea urz), 
A., i, 1213. 

Glucogallic acid (Feist), A., i, 70. 
Gluconeogenesis (Ringer, Frankel, 
ami Jonas), A., i, 987. 

Gluconic acid, ammonium salt and amide 
of (Irvine, Thomson, and Garrett), 
T., 245 ; P.,7. 

Glucosamine, decomposition of, by bac- 
teria (Abdkrhalden and Fodor), 
A., i, 1049. 

hydrochloride as a source of nitrogen 
in the nutrition of plants (Hamlin), 
A., i, 1142. 

(^-Glucosamine, conversion of, iuto d- 
mannose (Irvine and JEIynd), P., 306, 

'A Glucose. See Dextrose. 

Glucoses, methylated (Irvine and 
Scott), T., 564, 575 ; P., 70, 71. 
Glucoside, C 39 H 58 0 17 , from I}icoma 
nnomala (Tutis aud Naunton), A., 
i, 080. 

Gluco«ides, synthesis of, by means of 
emulsin (Bourquelot and Bltl- 
nni.), A., i, 781. 

synthesis of, by means of enzymes 
(Bourquelot), A., i, 989. 
of terpene alcohols, synthesis of Ha- 
malaises), A., i 497, 639, 888, 
989. .... 

biological oxidation of (Hamalaiken), 
A., i, 3418. 

enzymic decomposition of (Biekrv), 
A., i, 303. 

biochemical detection of, in Ericaceae 
(bo u p.Qir elot and Fichtenholz), 
A., 1,1141. '* 

Glucoside., amino-, synthetic (lavra 

mid Hyxd), T., 41. 


Glucosides. See also : — 
Caulophyllosaponin. 

Caulosaponin. 

Digitonin. 

Frangulin, 

Gentiacaulin. 

Geutiopicrin. 

Gitogenin. 

Gitonin. 

Glucocheirolin. 

Kaempferin. 

Rhamnoxanthin. 

Saponin. 

SolAcein. 

iS- Glucosides, hydrolysis of, by emulsin 
in presence of pyridiue (Zempl^n) 
A., i, 781. 

of alcohols, biochemical synthesis of 
(Bourquelot and Bridel), A i 
1079, 1080. 

Glucosidogallic acid, and the tetra- 
acetyl derivative of its ethyl ester 
(Fischer and Strauss), A., i, 180. 
Glutaconic acids, chemistry of the 
(Thorpe and Wood), T., 276, 1569, 
1579, 1752 ; P., 5, 253, 254, 255. 
Glutamic acid hydrochloride, extraction 
of, from molasses (Stoltzenberg), 
A., i, 345. 

a-Glutamic acid, formation of 7 -ami no- 
butyric acid from, by bacteria (Abder- 
halden, Fiiommr, and IIirsch), A., 
i, 797. 

Glutamine, distribution of, in plants 
(Stieger), A., i, 1030. 
cyc^Gl utary 1(/ mminotolan (Ruggli), A., 

Glutokyrine, action of silver salts and 
barium hydroxide on (Siegfried), A., 
i, 662. 

Glycsemia, influence of adrenaline on 
(Bierry aud Fandard), A., i, 
923. 

Glyceraldehyde, formation of glycogen 
from, in the liver (Parnas). A., i. 
554. 

Glycerides of fats and oils (Bomer), 
A., i, 441 ; (BCmer and Limprich), 
A., i, 442. 

of butter fat (Amberger), A, i, 1040. 
synthesis of (Grun), A., i, 816. 
synthesis of, of lauric acid (Thieme), 
A., i, 701. 

hydrolysis of (Lipp and Miller), A., 
i, 1038. 

existence of two modifications of 
(Grun), A., i, 157. 

Glycerodiphosphoric acid, barium salt 
(Langheld, Ofpmann. and Meyer), 
A., i, 156. 

Glycerol, conductivity measurements in 
(Lloyd), A., ii, 466. 
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Glycerol, sterilisation of, and similar 
substances (Bullock), A., i, 1136. 
production of citric acid from, by 
fungi (Wehmer), A., i, 229. 
interaction of, with oxalic acid (Chat- 
taway), P., 383. 

detection of formic and acetic acids 
in (Bonnes), A., ii, 636. 
estimation of (Bertram), A., ii, 441. 
estimation of, in fermented liquids 
(Pozzi-Escot), A., ii, 632. 

Glycerophosphoric acid, metallic and 

alkaloidal salts of (Boom and Fiore), 
A., i, 698. 

Glycerotriphosphoric acid, formation of 
(Cakr£), A., i, 156. 

Glyceroxide, sodium derivative, action 
of a-monochloroliydrin and epi- 
chloiohydrin with (NiviBre), A., i, 
697. , . . 

Glyceryl #-?ikWM)chlorohydrin, action of, 
on sodium glyceroxide (Nivieue), 
A., i, 697. 

trinitrate ( nitroglycerin ), preparation 
and physical properties of two 
isomeric forms of (Hibbert), A. , i, j 

8i7. , . , 

boiling points of solutions ot 
(Hyde), A., ii, 817. 
partial pressure of, in acetone solu- 
tion (Marsh all) , P., 157. 
yapour pressure of (Chiauaviglio 
and COBBXKO), A., i, 1299. 
separation of, from nitrotoluencs 
(Hyde), A., i, 818. 
estimation of, by means of the 
nitrometer in presence of nitro- 
toluenes (Storm), A., ii, 734. 
trinitrates, beat of transformation of 
the isomeric (Hibbert and Fuller.), 
A., ii, 832. 

Glycine, formation of, in the organism 
(Epstein and Bookman), A., i, 139. 
action of formaldehyde on (Lob), A., i, 
709. 

decomposition of, by moulds (Kosso- 
wicz), A., i, 146, 572. 
compounds of, with metallic salts 
(Pfeiffer, and v. Modelski), A., 
i, 710. 

Glycineoxalyl-o-aminopropionic acid 

and its methyl ester (Meyeringh), 
A., i, 834. 

Glycogen in sea-molluscs (Starken- 
stein and Henze), A., i, 221. 
production and utilisation of, in 
normal and diabetic animals 
(Cruicksuank), A., i, 1269. 
formation of, from glyceraldehyde in 
the liver (Park as), A., i, 554. 
formation of, from inulin (Oppen- 
ueim), A., i, 1014. 


Glycogen, disappearance of, in the w 
(Lesser), A., i, 931. >ei 

effect of anoxybiosis on the disappear- 
ance of, from the liver and mu Jl 
of frogs (Lesser), A., i, 11251. 
behaviour of, in the frog in anoxv- 
biosis and restitution (Lesser V 
i, 420. ' V ’ ‘ ** 

in the liver of tumour-bearing ra'« 
(Cramer and Lochhkad) a j 
792. ! 

hydrolysis of, by diastatic enzvu«>s 
(Norris), A., i, 308. 
diastatic decomposition of, in tissues 
(Grode and Lesser), a i 
420. 

storage and release of (Ishim«>ki \ 
i, 313. 

estimation of, in the liver (Bikuky 
and Gatin -Gruze wsk a 1, A. ii 
160. 

estimation of, in muscle (Bieruy and 
Gatin-Gruzewska), A., ii, 635. 
Glycol, CuHjjCKj, and its oxide from allvl 
bromide, ethyl Iwvulate, and inagiie- 
sium (Schtscherica), A., i, 241. 
Glycols, optically active (McKenzie ami 
Martin), T., 112. 
saturated, configuration of (Buese- 
ken), A., i, 1147. 

7 -Glycols, acetylenic, catalytic hydro- 
| genation of (Dupont), A.,“i, 69<>.’ 

Gly collie acid, formation, decuuipost- 
tion, and transformation of (Bait;). 
A., i, 443. 

biochemical formation of, from be- 
taine (Ehrlich and Lange), A., i, 
1282. 

behaviour of, in perfusion experiments 
(Mochizuki), A., i, 1277. 
salts of, with the rare earths (Jantsch 
and Grunkraut), A., i, 247. 
anhydride and thionyl derivative of 
(Denham and Woodhovse), T., 
i 1869. 

| Glycolysis (Lob and Gutmann), A., i, 
121 ; (Rosa and Arnheim), A.,i, 
213. 

! of blood (Macleod), A., i, 12o$. _ 

j by muscle (Gigon and Massini), A., i, 
127°. . 

in the animal organism (Faueiu,. a., 

! i, 1412. 

I Glycosuria. See Diabetes. 

! Glycurouates, conjugatc(l, fori)ia:ion u[, 
I in the organism (HaMALAIXES;, A., u 


euronio acid, coupling cfag 
compounds with, m the org^® 1 
(Hamalainen), A.,1, 133- 
l mine, causing apparent^ flljc 
(Abdeehaldes), A., i, I — 
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Glycaronic acid ^-bromophenylhydr- , 
;izioe compound* preparation of 
IjoLLKs), A., i, 9 ; (OOLDSCHMIEDT j 

and Zkkner), A., i, ‘249. 
./-bromophenylosazone and its metallic ; 
salts {Goi.nwHMlKDTandZRKNER), I 

A., i, 9* . j 

4 Glycyl-0-aminoethylglyoxaline (Guo- j 
«;knhkim). A., i, 773 

4 ' Glycylarsenobenzene, 3-amino-4- 

hvdmxv- (Fakbwrrke vorm. Mei.s- ; 
tek, Lucius, & Brunino), A., i, 110. j 
Glycylmethylenemalonic acid, ethyl 
estc-r (Levy), P., 353. 

Glycyrrhizic acid, estimation of, in ! 
liquorice juice and sweetmeats (Du- , 
is ikk), A., ii, 638. __ • 

Glvoxal, polymerisation of (Harries), 

A , i, 342. 

art ion of magnesium aryl haloids on ; 
\V i ! ex and Still), T., 1770 ; P., < 
262. 

Glyoxalase (Dakin and Dudley), A., j 

i. 665, 1267. 

Glyoxaline ( iminazole ), benznylation of, ; 
and its derivatives (Gerxgross), A., ! 
i, *99, 900. 

Glyoxaline, Mmiodo-, decomposition of j 
iPauly and Waltxingek), A., i, ! 
1311 . 

Glyoxaltetra-o-nitrophenylmercaptol 

Fromm, Bexzixcek, and Schafer), , 
A., i, 175. 

Glyoxime, ebchloro-, diacetate of (Hou- 
rf.x and Kaukemanx), A., i, 1160. 
Glyoxyiamide, o-chloro-, 2:4-rfichloro. 
phony Ihvdrazone of, and its deriva- 
tives (Bulow and Neber), A., i, 
911 . 

Glyoxylhydrazide, «-amiuo-, 2:4-di- 
ehlorophenylhydrazone of, and its \ 
derivatives (Bulow and Neber), A., ! 
i, 910. | 


Gmelinol and its derivatives (Smith) 
A., i, 1057. 

Gold, brown and crystallised (Han riot 
and Raoult), A., ii, 61. 
colloidal (Gutbiek and Weinoart- 
nkk), A., ii, 1034. 
history of (Cornejo), A., ii, 227. 
colour changes in (Long), A. ii 
1062. 

coagulated, similar to that in gold 
quartz (v. Wrimarx), A., ii, 143. 
effect of oxidising agents on the solu- 
tion of, in cyanide solution (An- 
DKfeBV), A., ii, 842 ; (Rf.ich in- 
stein), A., ii, 843. 

Gold salts, colour reactions of (Saul) 
A.,ii, 252. 

Auric salts, reduction of (Lender), 
A., ii, 514. 

Aurous chloride and its compound 
with ammonia (Diemkk), A., i, 
515. 

Gold, precipitation of, by manganous 
salts (Brokaw), A., ii, 780. 
detection of (Malatesta and m 
Nola), A., ii, 883. 

estimation of, volnmetrically (Len- 
her), A., ii, 628. 

separation of, froni palladium (Wun- 
der and Thuringer), A., ii, 884. 

Gold ruby glass, discovery of (Cornejo), 
A., ii, 227. 

Gorgonic acid, hromo-, isolation and 
identification of (Mornkr), A., i, 
1413. 

Gossypetiu and its derivatives (Perkin), 
T., 650 ; P., 110. 

Gossypetonic acid. See Triethoxybenz- 
eneglyoxylic acid, hydroxy-. 

Gossypitol tetraethyl and tetrametbyl 
ethers (Perkin), T., 653 ; P., 110. 

Gossypitone (Perkin), T., 657 : P., 
110 . 


Glyoxylic acid, fate of, in the animal 
b‘*dy (Haas), A., i, 130. 
behaviour of, in perfusion experiments 
(MonnzuKi), A., i, 1277. 
aniline salt (1 st rati and AIiiiaii.es- 
ev), A., i, 29. 

ethyl ester, niethylhydrazone of (Zer- 
NKii), A., i, 1312. 

Glyoxylic acid, a-amino-, ethyl ester, 
chlorophenylhydrazones of. and 
their derivatives (Bulow and 
Neber), A., i, 911. 
and o-cbloro-, etliyl esters, 2:4-di- 
chlorophenyihydrazones of, and 
their derivatives (Bulow and 
, . -Neber), A., i, 208. 

r Leichlmrdtiiy deposit occurring 
IQ-y wo °d of (Smith), A., i, 

civ. ii. 


Lfoussia gadi, constituents of (Panzer), 
A.,i, 927. 

Gout, artificially produced (Berra r) 
A., i, 560. 

Graphite, expansion coefficient of (Day 
and Sosman), A., ii, 101. 
heat of combustion of (Roth and 
Wallasch), A., ii, 384. 
colloidal suspension of (Doyle), A., 
ii, 679. 

Gravity, action of, on solutions (Shor- 
ter), A., ii, 115. 

Grosaularite (Uhlig), A., ii, 1065. 

Ground-nut oil. See Araehis oil. 

Groups, electropositive, isolation and 
properties of some (Kraus), A., i, 
1314. 

Growth, biochemistry of (Cramer and 
Lochhead), A., i, 792. 
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Growth, cause of, in plants (Borovikov), 
A., i, 324. 

influence of diet on (Hopkins and 
Neville), A., i, 312. 
effect of the constituents of diet on 
(Osborne, Mendel, Ferry, and 
Wakeman), A., i, 1128. 
influence of mineral content of food 
on (McCollum and Davis), A., i, 
551. 

Guaiacol, 4 : 6 -<&nitro-, and its deriv- 
atives (Meldola and Reyeiimn), T., 
1488. 

a-Guaiacolpropionic aoid (Farrenfab- 
R1KEN YORM. F. BaYKR & Co.), A., 1, 
1256. 

Guaiacyloxypropanediol, 5-iodo- 

(Brenans), A., i, 722. 

Guaiacum resin, detection of oxydases 
and of copper by (Atkins), P., 303. 
Guanazole, nitroao- (StollF, and 
Krauch), A., i, 1050. 

Guanidine, assimilation of, by moulds 
(Kossowicz), A., i, 800. 
i>latinibromide(GuTBlER and Rausch), 
A., i, 1157. 

thiocyanate, formation of, from ammon- 
ium thiocyanate (Krall), Mb, 1378 ; 
1\, 189. 

teiramolybdate (Rosenheim, Felix, 
and Pinsker), A.,ii, 224. 
nitrate, decomposition of, by heat 
(Ray, Dky, and Jana), P., 283. 
Guanine, assimilation of, by moulds 
(Kossowicz), A., i, 800. 

Guanosine, production of, from yeast 
micleic acid (TsuJl), A., i, 1427. . 

Guanylcarbamide and its derivatives 

(RadlbkrceR), a., i, 450. 

Guanylcarbamide- dextrose (Radl- 
hkrger), A., i, 450. 

Guanylguanidine-dextroae (Radlberg- 

er), A., i, 450. 

Guanylic acid (Bang), A., i, 111. 
nature of the pentose from (af 
Klerckkk), A., i. 111. 

Guinea-pig, muscle of the. See Muscle. 
Guldberg’s law, modification of (Lkduc), 
A., ii, 108. 

Gypsum, hardening of (Rohland), A., 
ii, 775. 

H. 


Hsematerin and its dicarboxylic acid 

(Kuster and Greiner), A., i, 1006. 
Hsematin (Kuster and Dkihle), A., i, 
1004; (Kuster ami Greiner), A., 
i, 1 005. 

detection of, in human blood-serum 
(Schumm), A., ii, 892 


Hiematococcus pluvialis , enrol inoi^ • 
(vanWisselingh), a., i, yj*. ' lu 
Heematoporphyrin and its derivaii v 
(Willstatter and Fisi HE],^ , 
1253. ,l * 

formation of, and its derivatiy 
(Kuster and Deihlk), a., i, pm? 
preparation of (Arkolu), a, i Wi . 
(Hamsik), A., i, 540. 
Hsmidoporphyrin (Wilutattku an.i 
Fischer), , A., i, 1253. 

Heemin (Kuster and Deihlk \ ; 
210 ; (Fischer), A., i, 302.' * ’ ' 
constitution and derivatives of (Will. 

statter and Fischer), a., i. 1251 
molecular weight of (Fischer Ul i 
Hahn), A., i, 1004. 
m ethylation of (Kuster), a ., i, no- 
(Kuster and Greiner), A., 1,10(15 
action of alkyloxides on (Fiscuru ami 
Rose), A., i, 1080. 
and its derivatives, action of alkvl- 
oxides on (Fischer and HOsr A 
i, 1250. 

acid decomposition products of (P iloiy 
and Dorm ann), A., i, 539. 
Heemins, conversion of, into porphyrin 
(Willbtattrr and Fischer), a j 
1251. . 

Haeminoporphyrin and its derivatives 
(Will statter and Fischer), A., j. 
1253. 

Hsemocyanins, variations in, according 
to their zoological origin (Diiele , 
A., i, 1081. 

Haemoglobin, colloidal properties el 
(BorrAzzi), A., i, 1249, 1399. 
destruction of, during autolysis < ; | 
organs (Miuua), A., i, 544, 
effect of salvarsan and neosalvarsainai 
(Daumier), A., i, 427. 
combinations of, with oxygen and 
carbon monoxide (11 ILL; B.u- 
croft), A., i, 1250. 
estimation of carbon monoxide ah 
sorbed in ( Hart ui hoe), A., ii. 
260. 


Hemolysin, action of venoms on ■ Df.lt- 
zenne and Leukbt), A., i, 141. 

HsemolyBis, production of, by chemical 
Hgcnts (Kisemsri'G), A., i, 1S8. 
by lipoids (Kiiujchr), A., i, 1261. 
by silicic acid (Libbers), A., i, 922. 
influence of cholesterol on J Ail NS"V - 
Blohm), A., i, 793. 
specific (Ohta), A., i, 121 

Heemoporphyrin (AViustattek a * 1 

Fischer), A., i, 1251. , 

dimethyl ester (Willstattek a..d 
Fischer), A., i, 1253.^ ^ ( - 


512 . 



INDEX OF SUBJECTS. 


ii. 137.9 


H*Bopyrn>Ie-S, synthesis of fl'norv 

and lil-oMKli), A„ l, 196- 

H*moprrn>'«P htl,alld . e " , ' 1 

KUOILPFWFFIK), A., 1, 94. 

Hair. preparation of pigments from 
i Ka^ai.), A., i, 1^/0. 
white, human, constituents ot (Buch- 
t.ai.a), A., i, 778. 

Hake itepsin in the (Rakoczy), A., i, 


r»2i. 

Hall effect (Koenigs berger and Gott- 
steix), A., ii, 230. 

in liquid electrolytes (Oxley), A., ii, 


750. . , 

Halogens, electrochemistry of the 
(Bruner and V. Galecki), A., ii, 
012 . 

permeability of glass to the vaponra 
of (Firth), P., 111. 
action of, on silver salts (Tayi.or), T., 


equilibrium of sulphur dioxide and 
tl\>LAK-VAN DER GOOT), A., ii, 
940. 

Halogen acids, use of, in condensations 
(Kepdelien), A., i, 1203. 
fusion of sodium paratungstate with 
wilts of (Kvzibian), A., ii, 865, 


compounds of alcohols with ( Favorski, 
Dm nova, Aschmauix, and Fritz- 
man n), A., i, 1146. 
elimination of, by phosphoric oxide 
(Lecher), A., i, 1166. 

Halogen ethers (Kaiivonen), A., i, 2. 

Halogen salts, llanie spectra of 
(Andrade), A., ii, 647. 

Haloid compounds, unsaturated, trans- 
formation of (Straits and Berkow), 
A., i, 1317, 

Haloids, volatile, reduction of, with 
jtOYYilercd |>otassiiiin (Yoiirnahos), 
A., ii, 585. 

Halotrichite (Uhi.kj), A., ii, 145. 
preparation of (Width), A., ii, 
220 . 

Harmaline. constitution of (Perkin and 
Hi (Hinson), T., 1973 ; 1\, 290. 

iv-Harman, synthesis of, and its sa’ts 
(Perkin and Robinson), T.. 1973 ; 
P., 290. 

Harmine, constitution of (Perkin and 
lioisiNsON), T., 1973 ; T., 290. 

Hatiynite, from the Albanian hills (Par- 
ra vano), A., ii, 1-15. 

pleart, relation of salts in the blood to 

k f be contraction of the (Martin), 
A., i, 922. 

action of adrenaline and anesthetics 
on the (Gunn), A., i, 1134. 
influence of digitalin on the (Holste), 
A., i, 216 


I 


Heart, aetion of drugs on the (Bicker 
and Pavlov), A., i, 426; (Cullis • 
and Trike), A., i, 673 ; (Lektham), 
A., i, 674. 

action of drugs and metallic cations 
on the (v. Konschegg), A , i, 426. 
action of pituitriu and histamine on 
the (Einis), A., i, 930. 
effect of poisons on the (Holste), 
A., i, 216. 

muscle of, rhythm in (Mines), A., i, 
1411. 

nerves of the, distribution of (Culm* 
and Tribe), A., i, 673. 
fish’s, effect of poisons on the (Here- 
sin), A., i, 566. 

frogs’, rhythm of (Dale and 
Thacker), A., i, 1411. 
action of electrolytes on the 
(Mines), A., i, 930. 
action of oxalic acid on the (Gros), 
A., i, 552. 

action of salts and lipoids on the 
(Clark), A., i, 1266. 
effect of strophanthin on the (Wkiz- 
sacker), A., i, 795 ; (Clark and 
Mines), A., i, 1419. 
action of thorium*.Y on the (Maass 
and Pi.rsoh), A., i, 563. 
action of dyes on the isolated 
auricle of the (Clark), A., i, 
674. 

isolated, carbohydrate metabolism of 
the (Patterson and Starling), 
A., i, 1263. 

utilisation of sugar by the (Mac- 
lean and Smedley), A., i, 313. 
isolated selachian, replacement of urea 
in artificial solutions for the (Bompi- 
ani), A., i, 217. 

mammalian, action of various sub- 
stances on the {Moorhou.se), A., 
i, 552. 

pharmacological action of ethyl 
alcohol on the (Braxdixi), A., i, 
1116. 

ox’s, muscle of the, lipoids in the 
(Kosenbloom), A., i, 676. 
perfused, influence of inorganic salts 
on the (BUURIDUE), A., i, 129. 
snail’s, physiology and toxicology of 
the (Evans), A., i, 217. 

Heat, Mernst’s theorem of (Lorextz), 
A., ii, 752. 

evolved on immersing dry powders in 
liquids (Gaudechox), A., ii, 757. 
atomic, calculation of (Nernst and 
Lindk.mann), A.,ii, 103. 
latent, of expansion of liquids (Lewis), 
A., ii, 104. 

of fusion (Tamm ann), A., ii, 1022. 
of liquids (Lewis), A., ii, 107. 
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Heat, latent, of vapours (Afplebey and 
Chapman), P., 24. 

specific (Nernst and Lindemann), 

A., ii, 103 ; (Nernst), A., ii, 

104 ; (TRAUTZ), A., ii, 1020. 
theory of (Born and v. Karman), 

A., ii, 101. 

in relation to atomic weight (De- 
war), A., ii, 827. 

calculation of, from elasticity 
(Eucken), A., ii, 827. 
determination of, at low tempera- 
tures, and the calculation of 
electromotive force from it (Pol- 
litzer), A., ii, 869. 
apparatus for determination of 
(Johnson and Hammer), A., ii, 

826. 

of alloys (Richter), A., ii, 1021. 
of gases (Eucken ; Leduc), A., ii, 

474. v , 

of diatomic gase9 (Escher), A., ii, 

1021 . 

of diatomic gases and of helium 
(Scheel and Hf.use), A., ii, 
183. 

of elements at low temperatures 
(Duclaux), A., ii, 18 ; (Esttlei- 
cher and Staniewski), A., ii, 
102 . 

of liquids (Peczalski), A., ii, 1022. 
determination of the, of liquids 
(Richards and Rowe), A., ii, 
920. 

of hinaTy liquid mixtures (lam- 
petti), A., ii, 921. ■ 

of metals (E. H. and E. Griffiths), | 
A., ii, 753. 

of cold- worked metals (Chappell i 
and Levin), A., ii, 778. 
of metallic alloys (Richter), A., ii, ^ 
184. , * i 

of hydrated salts (Rolla and Ac- ! 

came), A., ii, 828. i 

of solids (V. Ju pin Eli). A., ii, 921; j 
(Kohl), A., ii, 1021. [ 

of solids at high temperature (v. ; 
Pi p.ani), A., ii, 102 ; (Magnus), j 
A., ii, 103. j 

of solids at low temperatures j 
(Eucken and Schwers; Thir- \ 
ring), A., ii, 827. 
of substances at low temperatures 
(Duclaux), A., ii, 104. 

Heat of combustion (Kotii and Wal- 
lascii), A., ii, 384. 
of alicyulic compounds (Roth and 
Catling), A., ii, 187. 
of cyclic compounds (Zubov), A., ii, 
385. 

Heat-content and velocity of reaction 
(Trautz), A., ii, 1038. 


Heat of dilution of liquids defer*,; 

_4_: „r *-v.. ixj.r .,, . ..... ’ r c wnauj. 


ation of the (Richards and P, 

A., ii, 920. 

Heat of formation of binary linuij 
tures, relation between, and »h " 
composition (Baud), A., ii if,.,- ’ 11 
of solid, liquid, and ionic 
(Bouspield), A., ii, 383. * 5 

of additive organic compounds fViv 
ZETTl), A., ii, 296, 1026. “ 

Heat of fusion, relation between vUc<w 5 t«. 

ami (i>e Guzman), A., ii, $36. 

Heat of solution of salts in water and 
alcohol, determination of (op Kolos 
sovski), A., ii, 671, 672. 

Heat of vaporisation of low-boilin« sub- 
stances (de Forcrand), A., iC 
latent, calculation of (Leihc) \ ;V 
185 ; (Gay), A., ii, 556. ‘ “ ’ 

of metals (Wehnelt and Mi\. 
celeantj), a., ii, 23 ; (van Ann;,.), 
A., ii, 294 ; (Muscrleant), \ 
382. 

of salt solutions (Ll’NNOt:) A ii 
475. " * 

Hedgehog, resistance of the, to poisons 
(Willberg), A., i, 321. 

Helepinic acid (Relti eu), A., i, 68. 
Helepinolic acidB and their salts (Rkut- 
TER), A., i, 68. 

Heleponic acid (Reutteu), A., i, 68. 
Helianthines, red and yellow, nature of 
solutions of (Hastzsch), A., i, 775. 

! Helicin, a-amiuo-, hydrochloride (Irvine 
and Hynd), T., 54. 

Helium in natural gases (Cz.iK"), A., ii, 
911. 

in glucinnm minerals (PinTi;, A., ii. 
419, 714. 

presence of, in thermal springs and 
earth gases (Sif.vk.kinu and Lai- 
tensch lager), A., ii, 372. 
presence of, in the gas from the 
interior of an X-rav bulb (Hamsay> 
T., 264 ; P., 21. " 
in blue rock-salt i V alentine); . A., 
ii, 610. 

electrical discharge in (\\ atsus). A., 
ii, 279. 

undescribed spectrum observed with 
(Goldstein), A., ii, 509. 
band spectrum of (Cntns A.. 
8il. 

spectrum of, in canal rays ;5i ark. 
Fischer, and Kuischrai m), 

density and atomic weight of 
A., ii, 774. , 

viscosity of (Onnes and IVeber), a, 

specific heat of (Scheel and HeuT, 

A., ii, 183. 
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Helium heat of vaporisation of (de 2sr>Heptmene (Andr£), A., i, 1065. 

Forcrand), A., ii, 673. n-Heptoic acid, text. -amyl ester (Hauser 

liuuid experiments with (Onnes), and Klotz), A., i, 246. 

\ ii, 748, 822. Heptyl alcohol, decomposition of, in 

Helleboreiu and its derivatives (Sib- presence of finely divided nickel 
pntrt), A., i, 639. ! (Boebeken and van Senden), A., i, 

Helleboretin, acid and neutral (Hama- 331. 

laisbn). A., i, 639. Heptyl nitrite, ij-nitro- (v. Braun and 

Heil-Voihard reaction, mechanism of the Danziger), A. , i, 243. 

Ast'HAN and Eubofaeus), A., i, j Heptylamine, Tj-hydroxy-, and its salts 
i>ig and derivatives (v. Braun and 

Hemihilirubin, action of sodium meth- ! Sobecki), A., i, 243. 
oxide on (Fischer and Rose), A., i, ; 5-Heptylcarbamic acid, ethyl and 
382 ; (Piloty), A., i, 600. methyl esters {Pyman), T., 861. 

HemicelluloseB, presence of, in roots and S-Heptylcarbamide (Pyman), T., 860. 

allied organs (Stiegrr), A., i, 1029. isoHeptylene and its dibromide 

Hemimellitbene, 5-iodo- (Liebermann (Andr£), A.,i, 1065. 

aud Karoos), A., i, 276. Herring, composition of the roes of 

Hen, synthesis of lecithin in the (Me- (Yoshimuka), A., i, 1020. 

Colium, Halfin, and D rescher), A., Hessonite (Uhlig), A., ii, 1065. 
j # 132. j Hetaerolite from Leadville, Colorado 

Heptacoiaylmethylurethane (Ryan and j (Ford and Bradley), A., ii, 611. 

Algar), A., i, 336. I Hetero-poly-acidB (Rosenheim and 

a- and /5-Heptacyclenes and their picrates . Jaenicke), A., ii, 59 ; (Rosenheim 

(Dzikwoxski and Paschal.sk i), A., | and Bilecki), A., i, 413. 

i, 847. ! salts of (Rosenheim, Feux, ami 

«-Heptadien-5-ol(ENKLAAiO, A., i, 244. \ Pinsker), A., ii, 224. 
Heptametbylene nitrite (v. Braun and : containing vanadic acid (Prandtl), 
Danziger), A., i, 243. . A., ii, 61. 

Heptane, 5-amino-, platinichloridc : Hcvea brasiliensis, coagulation of the 
(Pyman), T., 859. latex of (Whitby), A., i, 575. 

0(,Vd«romo- (Fargher and Perkin), \ Hevease (Whitby), A., i, 575. 

1\, 73. Hexa-amylose di-iodide (Pringsheim 

aTj-di’iodo- and oTj-dmitro-, and its and Eissler), A., i, 1156. 
derivatives (v. Braun and Dan- Hexa-anilinofluoran (Scharvin), A., i, 
ziger). A., i, 243. 1216. 

Heptane ^<‘-diol(FARGHER and Perkin), Hexa-anilinopbthalophenone (Schak- 

p., 73. ^ TIN), A., i, 1246. 

Heptane-^ dione (Fargher and Per- Hexadecanesulphonic acid and its salts 
kin), P., 73. (Reyuhlek), A., i, 699. 

Heptau-(-ol-/3-one (Fargher and Per- silver and triethylcetylammonium 
kin), P., 73. salts of (Rkychi.ek), A., i, 955. 

i'//(7eHeptan-2-ol-l-one and its deriva- Hexadecyl-(f-glucoside, tetrabenzoyl 
tives (Kotz, Blendermann, Rosen- derivative (Salway), T., 1029. 
hi sch, and Sirkixghaus), A., i, Hexadecyl mercaptan (Reyciiler), A. 
1201. t i, 699. 

Heptan-#-one, (,-bromo- (Fargher and Hexadiene, polymerisation of 
Perkin), P., 73. (Lebedev), A., i, 1293. 

cyr/cHeptanone, 2-bromo-, and 2-chloro- Aaf-Hexadien-S-ol and its derivatives 
(Kotz, Blendermann, Kaiifati, and : (van Romburgh, I,k IIeux, and 
Roskxbusch), A., i, 1200. j Muller), A., i, 695. 

2-(Vft7yHeptanonylglyoxylic acid, ethyl I HexaethyPWaminotriphenylcarbinol 
ester (Kotz and Meyer), A., i, 1 and its derivatives (Noelting and 
1066 ; . > SAA8), A., i, 523. 

Hepta-tribenzoyIgalloyl)-/;-iodophenyl- Hexaformatochromic acid, trisodium 
maltosazone (JisuHER and Freuden- j salt (Weinland and Reiiilen). A. , i, 
berg), A., i, 479, 481. ; 1300. 

a 2 f H ! P i atriene (® sklaa r), A., i, 244. Hexaformatoferric acid, tri sodium salt 
--t^ctcHeptenone ( tropilene ), prepara- (Weinland and Reiiilen), A., i, 

“ on T °*» a nd its oxime (Kotz, 1300. 

Mahnert, and Hexaglycollatotriferri-base, basic salts 
ROiP.SHuscii), A., i, 1202. Of (Calcagn.), A., i, 1154. 
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Hei&hydrobenzoic acid. See rydo 
Hexanecarboxylie acid. 

Hexahydrolimene (Semmler and Rosen- 
berg), A., i, 378. 

Hexahydropyrimidine and its salts and 
derivatives (TiTHERLKYand Branch), 
T., 330 ; 29. 

Hexa-nt- and -p-hydroxybenzoatotri- 
ferric salts (Weinland and Here), 
A., i, 1192. 

Hexahydrozingiberene (Semmler and 
Becker), A., i, 743. 

Hexalactatoferri-base, basic lactate of 
(C'alcaoni), A., i, 1154. 

Hexa-c-methoxybenzoatotriferric bydr- 
oxide and its salts (Weinland and 
Here), A., i, 1191. 

Hexamethyiacridine and its salts 
(Liebermann and Kakdos), A., i, 
276. 

4:4 , :4 ,, -Hexamethyhmmino-2:2 , -r/i- 
chlorotriphenylmethane (v. Braun 
and Krijber), A., i, 1331. 

HexaiBethylbenzene, preparation of 
(Reckleben, Scheiber, and Schnab- 
el), A., i, 962. 

3:3;5:5:6:6 Hexamethyl-4-Lwcrotyl-AL 

ci/etohexene (Lebedev), A., i, 1289. 

3:4:5:3':4':5'-Hexamethyldiphenyl 
(Liebermann and Kakdos), A., i, 
276. 

2:4:5:2':4':5 / -Hexamethyldiphenyldi- 
carboxylic acid (Liebermann and 

Kardos), A., i, 276. 

Hexamethylenetetramine ( hexamdhyl • 
i encamine ; urolropinc ), halogenated 
nikyl derivatives, decomposition of 
(Sommblet), A., i, 1395. 
compounds of, with metallic salts 
(Calzolari), A., i, 957. 
compounds of metallic nitrites with 
(Scagli arin i), A., i, 160. 
compounds of, with silver salts 
(VAMNoand Sachs), A., i, 709. 
detection of (Ro8ENTHAI.ee and 
Uncerkr), A., ii, 1084. 

377eef-Hexamethylheptan.-5-ol and ils 
phenyluretliane (Haller and Bauer), 
A., i, 592, 831. 

077 f€^-Hexamethylheptan 5-one (Hall- 
er and Bauer), A., i, 591, 831. 

Hexamethyl-lysine, ethyl ester, and its 
aurichloridc (Engeland and Kuts- 
cher). A., i, 194. 

Hexamethylornithine and its salts 
(Ackeumann), A., i, 181. 

1:2:4:5:7:8 Hexamethylphenanthra- 
9:10-quinone and its oxime ami 
phenylliydmzone (Liebermann and 
Kardos), A., i, 276. 

Hexane, ionisation produced in, by 
radium emanation (Jaff£), A., ii, 658. 


cjrcfoHexane, miscibility of 
and (Baud), A., ii, 193, c Hc1 ^ 
ryrfoHexanecarboxylic acid, i ■ 
deliydrognmtiou of (Zei'i\. k , 
Uklonskaja), A., i, 170. L 

cyd oHex ane- 1 : 1 -diac etic acid. a *’-,r 
cyauo-,. a-imide of (Thoih-f 
Wood), T., 1592. ' 1,1,1 

c?/dc/Hexane - 1:1 -diacetomethylimSde 

na'-rficyono-, and its .In.roniW,. 
(Squintani), a., 1 , 757. 
a 8 -t‘ i/^foHexane Buccinom eth yl mud e a a 
dicyano- (Squintani). A., i. 75 -' 
cydo Hexanol, action of iu>liu«iniii*iivili-. 
oxide on (Guru bet), A., i, }•> " 
d-glncoside and its acetyl dl-rivativ 
(Hamalainen), A., i, 497 . ' 1 

£soHexan-8-ol-0 one, preparation (l f 
mesityl oxide from (Koiin). A., i, osi; 
a/cfoHexan-2-ol 1-one, derivative's ’[‘f 
(KoTE, BlENDERMANN, RosKXRrsi-H 
and SiRRINGHAUS), A., i, 120], 

! eycfoHexanone, action of oxygen and 
| light on (Ciamician and Si T m u' \ 

'■ i, 1356. 

<//t7oHexanone-4-carboxylic acid and 
the optically active salts of its deriv... 
tives (Mills and Bain), 1 *. 309 • \ 
i, 651. ’ ' “ ’ 

Hexan-e-one-ay-dicarboxylic acid ami it? 
ethyl ester (Haworth and Pei- kin 
T., 2230. 

ryc^Hexan- 1 -one -4:4- dicarboxylic acid, 
methyl ester and its derivative 
(Mef.rwein and Sen ills mans), { 
i, 870. 

fi/t7oHexan-l-one-2:4’.4:6 tetracarb- 
oxylic acid, methyl ester (Mekeiwki.n 
and SchurmannX A., i, 870. 
Hexaphenylpropane (Schlenk. and 
Bornhardt), A., i, 35. 
Hexasalicylatotriferric hydroxide and 
its salts (Weinland ami Hkjjz, A., 
i, 1190. 

Aoy«-Hexatriene ami its derivatives .van 
Eomburgii), A., i, 694. 
Hexa(tribenzoylgalloyPmannitol 
(Fischer and Freudenbekg). A.. i : 

481. 

A«-Hexene (Kishner 1 , A., i, 1182. 
cyc/oHexene, preparation of (Bamsche 
Anii.in- & Suda-Fabiuk). A,, i, 
349. 

oxidation of (Willstatiei: and 8 <’.v 
nenfeld), A., i, 1200. 
oJ/i'/r-Hexenol, naphthyl urethane ol 

(Willstatter and Son'Nenff.i.d), A > 
i, 1200 . 

A & -cyWoHexenone, 2:2:3:l:4:d-«'/ ,! '- 
cliloro-5-bromo-, and -5-iotlo- (jJ'* 
Combie and Ward), P.. 2002: L.< 
283. 
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.1 ,.../„HexenylA«eMa« aud ita deriva- 
tives ( Wallach and v. Rw-HEKBsaG), 


H,»ic acid, rf-«-amino-. See <i-Caprinp. 
-//-Hexoic acid, a-atnino-. See ^or- 
leuciue. 

v.,Hexoic acid, fate of, m the diabetic 
' organism (Ringer, Fhankel, and 
Jonas}, A., i, 937. 

Hexophenone, f», benzenesnl- 
phonyl derivative (Bottcher), A., i, 


1 380. ...... 

Hexoses, transformation of, m alcoholic 

I- (v V.ITf.RR and Rk.rc- 


open), A., i, 145. 

action of leucocytes ou (Levknk and 
Meyer), A, i, 932. 
action of tissues on (Levene and 
Meyer), A., i, 927. 

ryc/^Hexylacetic acid, preparation of 

‘ c.stcis of (Sabatier and Murat), A., 


i, 362. 

n,r!oEexyl a bromof.wpropyl ketone 

(Favorski amt Charitonova), A., i, 

16. 

Hexylen-t-onehydrazone (Kishner), 
A., i, 1162. 

rycAiHexylcyc/ohexanoic acid and its 
barium salt (Guerbrt), A., i, 43. 
2-ryrfaHexyl*3-tf/cfohexanol and its 
acetate (fiVKRBKT), A., i, 42. 
2-c,yc/"Hexyl-3-c^/ohexanone and ita 
derivatives (Guerbkt), A., i, 43. 
(.-i/r/oHexyl a-hydroxyewpropyl ketone 
and its semicarbazide (Favorski and 
(.’HARITONOVA), A., i, 16. 
f.vc/oHexylidenebenzoyl-amide and cy- 
anohydrin (Aloy and Kabaut), A., i, 


723. 


•'(fd » Hexyl methyl ketone, bromo- 
(Kavorbki and Kolotova), A., i, 16. 
Hexylpropenyldihydroresorcinol (Figh- 
ter, Jetzer, aud Lgepin), A., i, 
281. 


0-7/c/yHexylpropionic acid, esters of 

(.Sabatier and Murat), A., i, 468. 

c/'f^Hexyl propyl ketone and its semi- 
carbazone (Doukis), A., i, 815. 

■""’"Hexyl isopropyl ketone (Favorski 
and Charitonova), A.,i, 16. 

".WoHexyltrimethylcarbinol (Wallach 
and v. Keciien berg), A.,i, 183. 

Hide, absorption of acids by (Bkocuet), 
A., ii, 114. 

Hippenyl isocyanate. See Methylcarb- 
imide, amino-, benzoyl derivative. 

Hippomelanin, action of hydrogen per- 
oxide on (Adi.ep.-Herzm akk). A., i, 

500. 

Hippurarsinic acid and its sodium salt 
(Hugounenq and Morel), A., i, 
666 . * * 


Hippuric acid, decomposition of, by 
moulds (Kossowicz), A., i, 146, 230, 
572 ; (Dox and Neidjg), A., i, 
800. 

Hippurylacetic acid, cyano-, ethyl eater 
(Scheiber and Recki.eben), A., i, 
969. 

O-Hippurylacetylacetone (Scheirer and 
Hegkleben), A., i, 969. 

Hippurylazoimide, ;i-bromo- (Curtius), 
A., i, 897. 

Hipp urylhydrazide, -brom o - (C u rti us), 
A., i, 897. 

Histamine. See 4-Ethylglyoxaline, 0- 
imiuo-. 

Histidine, action of, in soils (Skinner), 
A., i, 691. 

detection of (Inouye), A., ii, 164. 

Histidine-betaine. See Trimethylhistid- 
ine. 

Histone, preparation of (Eddy), A., i, 
916. 

Histones aud their detection (Patein), 
A., i, 316. 

Hodorine and its salts (Fukuya), A., i, 
1033. 

Hofmann’s reaction, application of, to 
dialkylacetamides (Pyman), T., 852 ; 
P., 126. 

Holly, American. See Ilex opaca. 

7 -Homochelidonine (Jowett and Fy« 
man), T., 299 ; P., 26. 

Homogeranylphenylmethylcarbinol 
(Forster and Cardwell), T., 1346. 

0-Homomnscarine and its acetal, salts 
and derivatives of (Brabant), A., i, 
956. 

Homopiperonoylhomopiperonylamine 

(Decker, Kropp, Hoyer, Zokllner, 
and Becker), A., i, 272. 

Homopiperonyl amine, salts of (Decker, 
Kropp, 11 oyf.r, Zoellner, aud 
Becker), A., i, 272. 
benzoate (Decker, Kropp, Hoyer, 
and Becker), A., i, 289. 

Homopip eronylami nomalondihomopiper - 
onyldiamide (Decker, Kropp, Hoyer, 
and Becker), A., i, 289. 

Homopiperonylethylamine, salts of 
(Decker and Becker), A., i, 291. 

Homopiperonylmethylamine and its salts 
(Decker and Becker), A., i, 290, 

Homopiperonylmethyleneamine (Deck- 
er and Becker), A., i, 292. 

Homopiperonyltrimethylammonium iod- 
ide (Decker and Becker), A., i, 291. 

Homopterocarpin, identity of baphinit- 
one with (Ryan and Fitzgerald), 
A., i, 383. 

Homoveratric acid, 2-nitro-, and its 
derivatives (Kay and Pictet), T., 
955. 
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Homoveratroyb/B-phenylethylamme, 2- 

nitro- (Kay and Pictet), T., 957; 
P., 131. 

Honey, detection of invert-sugar in, by 
Fiehe’s reaction (Gekum). A., ii, 
887. 

estimation of acids in (Heiduschka 
and Kaufmann), A., i, 810. 
estimation of manganese and phosph- 
oric acid in (Gottfried), A., ii, 
155. 

polaiimctric estimation of sucrose in 
(Sarin), A., ii, 635. 

Hops, conatitnents of (Power, Tutin, 
aud Rogerson), T., 1267 ; P., 180. 
nitrogenous constituents of (Chat- 
man), P., 182. 

Hormones, nature of (Armstrong), A., 
ii, 578. 

Horse, saliva of. See Saliva, 
muscle extractives in the flesh of the 
(Smorodinzev), A., i, 1132. 
comparison of the serums of the rabbit, 
rat, ox, and (Robertson), A., i, 122. 

Htigelite (Durrfrld), A., ii, 1064. 

Humic acids (Gully), A., i, 1353. 

Hnmulol (Power, Tutin, and Roger- 
son), T., 1286; P., 181. 

Humus, formation of, from sugars and 
amino-acids (Maillard), A., i, 165. 
estimation of, in soils (Rather), A., 
ii, 452. 

estimation of nitrogen in (Lipman and 
Pressey), A., ii, 335. 

Hyacinths, effect of rare earth carbonates 
on growth of (Evans), A., i, 1032. 

Hydantoin, preparation of (Johnson 
and Bengis), A., i, 1237. 
derivatives, metabolism of. See Meta- 
bolism. 

Hydantoin, 5-amino-, and its acetyl 
and silver derivatives (Bii.tz and 
Gieslek), A., i, 1393. 

2-thio-, syntheses of (Komatsu), A., 
i, 902. 

history of (Johnson), A., i, 765. 
3-henzenesulplionyl and 3-»i-nitro- 
benzoyl derivatives of (Johnson 
and Scott), A., i, 1105. 

isoHydantoin. See 4-KetotetTahydro- 
oxazole, 2-imino-. 

Hydantoins (Johnson), A., i, 203, 765 ; 
(Johnson and Nicolet), A., i, 399; 
(Johnson and Scott), A., i, 1104, 
1105; (Johnson and Bengis), A.,i, 
1237. 

Hydantoins, 2-thio-, toxicity of (Lewis), 
A., i, 671. 

Hydrastinine, preparation of, from ber- 
berine (Merck), A., i, 1095. 
synthesis of (Decker; Decker and 
* Becker), A., i, 290. 


Hydrates, lower, isolation of i, v i 
centrifugation (Kusnetzoyi' i .!* 
400. h A - h, 

Hydrazidicarboxylimide. See ->.r , 
ketotetrahydro-l:3:4-tiiazuli 
Hydrazine, catalytic decompodti*,. c 
by platinum black (Unim-i. ' , 

NEUND linger), a., ii, 939 a " 
and its derivatives, action' t ,f 
molten chloral hydrate 
A.,i, 703. ‘ l |: 


unra reactions ot { Honor, iv 

A., ii, 582. 

nitrite (Sommer), A., ii 95 ^ 
sulphate, ammonolysi*/ of K,. ln 
kichs), A., ii, .316. ' ‘ Jl ' 

HydrazineB, ditertiary (Wiei.vxd -n.,1 
. Muller), A., i, 1320, 1386. ' • 


Hydrazineiitthiocarbophenylaniide, eon- 

densation products of (Busch’ a , l( ] 
Schmidt), A., i, 907. 
a-Hydrazinoglyoxylamide, 2:4-divlilor.>. 
phenylhydrazone of, and its l,p.n Zv lid- 
ene derivative (Bulow an.l 
A.,i, 911. 


a-Hydrazinoglyoxylhydrazide, 2:4-di- 
chloropheuyihydrazonc of. and j ts 
benzylidene derivative ( Bulow and 
Neber), A., i, 910. 
Hydrazinohydrindene, hydmxv- t - x . 
tcnmlly compensated, resolution of 
and its salts and derivatives (Pea- 
cock), T., 669 ; P., 109. 
Hydrazobenzene, kinetics of transforms!, 
tion of (Stieglitz and CTkmr). A., ii, 
398 ; {Curme), A., ii, 854. 
HydTazodicarboxylic acid, motliyl ester 
(Dikus and Paquis). A., i. $39. 
j/p'-Hydrazophenyl ethyl sulphide 
(Brand and Wirsing), A., i, •106. 
Hydrazones, influence of halogen* 011 
phototropy in (Graziaxt\ A.. i. 
761. 

catalytic decomposition of (Arbuzov 
and Tichvinski), A., i, 3 $$. 
Hydrazones, nitro* (Vecchioiti), A., i, 

noo. 

Hydrazopyridine (Friedl), A., i, 755. 
^•Hydrazotoluene, veloritv of decomposi- 
lion of (Curme), A., ii, 854. 
Hydrindamine. d- and Miydrovv-, 
hyd 1 obroinidcs (Pori: ami Read). T., 
448. 

Hy drindamino - rf -me th ylen e camphor, >5 
and Z-hydroxy- (Pore and Read’, T-. 
447. 

l-Hydrindone-2-benzyl-ocarboxylic 

acid, derivatives of (Leith? and 
Wutke), A., i, 97-i. 

l-Hydrindone-2-benzyl o-cftrboxylic 

acid, 2-bromo- (Leuchs), A., i, 
Hydriodic acid. 8 ee under Iodine, 
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Hvdro&romatie compounds (British j 

' Association Report), A., i, i 
716. 

aiitorcdnction of (Wallach and Fry), ? 
A., i, 278. 

Hydrobromic acid. See under Bromine. 

Hydrocam phenecarboxylamide (IloUBKN 

and AViLLFROTH), A., i, 1196. 

Hydrocarbon, C # Hi 2 , trimeride of allene 
(Lebedev), A., i, 1292. 

(\H l6 , from hydrogenation of tlte tri- 
ineride of allene (Lebedev), A., i, 
1292. 

<_' I0 H J6 , and its hydrobromide, from 
carvylidenehydrazine (Kisiikrr), 
A.,i, 203. 

I'joHj,, and its nitrosate, from geranyl 
chloride (Forster and Cardwell), 

T., 1342 ; P., 241. 

Oj P H 1<5 , from menthene (Hamalai- 
sen), A., i, 134. 

Cj 0 H 18 , and its nitrrsate, from geranyl 
chloride (Forster and Cardwell), 

T., 1343; P., 244. 

(two), tetramerides of allene 
(Lebedev), A., i, 1292. 

<',.11*0, (two), from hydrogenation of 
the tetramerides of allene (Lebe- 
dev), A., i, 1292. 

0 J5 H m , pent amende of allene (Lebe- 
dev), A., i, 1292. 

C'i 8 H 84 , trimeride of s-dimethylallene 
(Lebedev and Mereshkovski), 

A., i, 1291. 

trimeride of as-dimetliylallene, 
and its dioxide (Lebedev), A., i 
1290. 


fisHw, from hydrogenation of the 
pentameride of allene (Lebedev), 
A., i, 1292. 

t’uHjg, from the hydrogenation of the 
trimeride of fls-diniethylallene (Le- 
bedev), A., i, 1290. 

from reduction of eudesniol 
(Semmlkr and Risse), A., i 
m. 


hexameride of allene (Lebe- 
dev), A., i, 1292. 

< -'m H 2 2 » fr0ln aeon wax (Matthes and 
Streicueh), A., i, 1427. 
t-ioH 4 o 0l ’ ^20^425 from a«-dibronio- 
clecane and sodium in ether {Fkanke 
and Kirnberoer), A., i, 2. 

QfcHgo* from reduction of /Sd/J-tri- 

clil oro - r a-i i i - ^ - toly Ie t h an e (Brand 
( and Matsui), A., i, 1170. 

C i H e 8 > flom ethyl niontauate and «- 
broniotoluene (Ryan and Algae), 
A., 1 , 336. h 

Hydrocarbons, formation of, bv re- 
Icrl'."" ° f “Jdehydcs and ketones 

(llem mensem), A., i 733 . 


Hydrocarbons with two conjugated 
double linkings, preparation of 
(Farbenfarriken vorm. F. Bayf.r 
& Co.), A., i, 1145. 
ultra-violet absorption spectra of 
(Stark, Strdbing, Enklaar, and 
Lipp), a., ii, 363 ; (Stark and 
Lipp), A., ii, 365 ; (Stark and 
Levy), A., ii, 366. 

relations between the temperatures of 
the vapour and of the boiling liquid 
in mixtures of (Holde), A., ii, 440. 
oxidation of, by bacteria (Sohngen), 
A., i, 940. 

from 9-elhylflnorene (Mayer), A i 
1171. 

silver salts of mercury derivatives of 
(Farbknfabrikex vorm. F. Bayer 
& Co.), A., i, 1256. 
acetylenic, preparation of (Lebeai: 
and PiroN), A., i, 438. 
aetiou of sodium in liquid ammonia 
on (Lebeau and Picon), A., i, 
950. 

aliphatic ww'-diarylated, preparation 
of (Bop.sche and Wollemann), A., 

i, 171. 

aromatic, preparation of iodo-deriva- 
tives of (E lbs and Jaroslavzev), 
A., i, 341. 

autoxidation of (Ciamician and 
Silber), A., i, 350. 
oxidation of (Suida), A., i, 28. 
compounds of, with antimony 
trihaloids (MenscIiijtkin), A., i, 
351, 352. 

reactions of, with antimony penta- 
chloride (Hilpkrt and Wolf), 
A., ii, 733. 

detect ion of (Kossrt), A., ii, 798. 
chlorinated, physical constants of 
(Hekz and Rathmann), A., i, 695 ■ 

ii, 26. 

chlorinated aliphatic, viscosity of, and 
their mixtures (Herz and Rath- 
mann), A., ii, 835. 

cyclic, catalytic dehydrogenation of 
(Zelinski), A., i, 167. 
nnsatnrated, preparation of (Badis- 
che Anilin- &Soda-Fabuik), A., 
i, 453. 

dichlorinated, preparation of (Perkin, 
Weizmann, and Davies), A., i’ 
1295. 5 5 * 

diethylenic, polymerisation of (Lere- 
DE\ r ami Mereshkovski), A, [ 
1285. * ’ 

isomeric transformation of (Kut- 
scherov), A., i, 1294. 
dihalogenated, preparation of (Badis- 
che Anilin- & Soda-Fabrik), A., 

1, 695. 
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Hydrocarbons, ethylenic, preparation of 
(Chablay), A., i, 241. 
ctbylenie and acetylenic, estimation 
of, in mixtures (Lbbeau and 
Damiens), A., ii, 349. 
olefine, action of bromine on chlor- 
inated (Here and Kathmann), A., 
i, 1145. . 

para Hi n, preparation of halogen deri- 
vatives of (Baiusche Anilin- & 
Soda-Fabhik), A., i, 1145. 
polynuclear, action of oxalyl chloride 
on (Liebermann and Kakdos), A., 
i, -276. 

saturated, pnrification of, witn potas- 
simn permaug.mate (Kishnkr), 
A.,i, 153. 

gaseous, analysis of mixtures of 
hydrogen and (Lei'.eau and 
Damiens), A., ii, 253. 
saturated and imsaUirated, separation 
of mixtures of (Nametkin), A., i, 
1285. . . 

unsatnrated, synthesis of (Enklaar), 
A., i/243. 

influence of structure on the solidi- 
fication of (Ex klaar), A., i, 330. 
analysis of mixtures of(RourALA), A., 

Hydrocelluloae, fatly acid esters of, and 
their hydrolysis (Steis), A., i, 130a. 
Hydrocephalus fluid, analysis of (S>ik- 
burg), A., i, 1133. 

Hydrochalkones (Bargf.llini and r in- 
kklbtein), A., i, 59 ; (Bargellini 
and Martf.gia.ni), A., i, 90. 
Hydrochloric acid. See under Chlorine. 
Hydrocinchonine ethyl carbonate (V f.- 
REINLGTE CHININ FABK1KEN ZlMMER 

& Co.), A., i, 85. 

Hydxocinchotoxine, benzoyl derivative 
and bromo-, diliydrobromide (Kalf- 
mann and Hubf.r), A., i, 1223. 
Hydrocobalticyanic acid, ethyl ester, 
and its copper and silver salts (lm- 
sERand Richardson), A., i, 605. 
Hydrocodeine (H. and 13. Oldenberc), 
A., i, 1093. 

Hydrocoumarin, tliio-. See Dihydro- 1 
beuzthiopyroue. . 

Hydrocryptopine (Danckwokit), A.,i, 

Hydrocapreine, benzoyl derivatives 
(Vf.reinigte Chininfarriken Zim- 
mer & Co.), A., i, 85. 

Hydrocyanic acid. See under Cyanogen. 

3-Hydrodebenzyl-A r A''dimethyldihydro- 

berberine and its methiodide (F reund 

and Fi.eischer), A., i, 504. 

«- and /3-Hydrodebenzyl- A -methyl- 

dihydroberberinea and their salts 
(Freund and Fleischer), A., i, <>04. 


/soHydrodebenzyl-A r -n i etliyltetrahy ( jr Q 

berberine and its hydriodide 
and Fleischer), A., i, 501 . ' h 

^-Hydrode-A r A r -dimethyl(. 5 (ibTityldili,drru 

berberine (Freund and Hammv, a 
i, 510. ,A> 

0-Hydrode-A r A r -dimethylethyldihyd rQ - 

berberine and its methiodide (Fm-vi 
and Comm ess mans), A., i, 507 . 
a- and 0-Hydrode-A 7 -methybv, Jainyldi , 
hydroberberines and their salt* 
(Frevnd and Stein merger) a \ 
510. 5 '* ' 

a- and 0-Hydrode iY-inethyl/*,butyldi- 

hydroberberines and their salts 

(Freund and TIammel), A., i, 7 , 09 . 
a- and 3-Hydrode-A r -methylethyldi. 

hydroberberines and their salts 
(Freund and Commessmanx',. ( \ 
506. ’’ ’ 

Hydrode^V-methylethyltetrahydro- 
berberine and its salts (Freund ainl 
Comm f.ssmann), A., i, 506. 
a- and 0 - Hydrodemethy 1 - A’ methyldi- 
hydroberberines and their salts 

(Freund and Fleischer), A., j, 505 . 

a- and 8-Hydrode-A : -methylhs!-propyldi 

hydroberberines and their salts 

(Freund and Laciimasn), A., i 
509. 

Hydro-Me-.V-methyhs.ipropyltetra- 
bydroberberine and its hydrochloride 
(Freund and Lachmaxn), A,, i, 50$. 
a- and /3-Hydrodephenyl-.Y methyldi- 
hydroberberines and their salts 

(Freund and Zorn), A., i, 512. 
HydrodepheayKV-methyltetrahydro- 
berberine and its salts (Freund and 
Zorn), A., i, oil. ^ 
Hydrodifenchene (Komita and Hi.v 
tikka), A., i, 375. 
Hydrodifenchenecarboxylic acid 

(Komita and Hintikka), A., i, 375. 
Hydrodolomite, so-called, of Marino 
(Millosevicii), A., ii. 611. 

Hydrofenchenecarboxylic acid and its 

derivatives (Komita and Hintikka), 
A.,i, 375. . 

Hydrofluoric acid. See under rluoiine. 
Hydrogen, table of the weight of. 
at various temperatures (1 ani mi anu 
Sen inner), A., ii, 207. 
preparation of, from water (Berch‘s>, 
A., ii, 579. 

spectrum of (Fowj.er), A.. »b 81b 
canal ray spectrum of ( Linken- 
HEIMER), A., ii, 5 ; jGEHRCKfc an 
Reichenheim), A., ii, 10°4. 
Zeeman effect in the spectrum 
(Croze), A., ii, 85. ., 

triatomic molecules of (stark . - •, : 
1047. 
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Hrdropm. superteiision of (Thiei. and 

Butt'NIXG), A., ii, 15. 
second virial coefficient for (Keeson), 
A , ii, 25. 

specific heat of (ScHBKI. and Heuse), 
A.,ii, 183- , , 

determination of the critical data of 
(BrLLE), A., ii, 829. 
limiitl, refractive power of (Meissner), 
A., ii, 741. . , 

|i«ini(l densities of, and contraction of, 
on freezing (Onbjw and CltOM- 
melin), A., ii, 1020. 
crystalline form of (Wahl), A., ii, 208. 
viscosity of (Onnks, Dorsman, and 
Wbbeu), A., ii, 759. 

.passage of, through iron (ClUltPY and 
Uonnerot), A., ii, 222; (Bellati 
and Lussana), A., ii, 678. 
ahsori.it ion of, by palladium (Holt, 
KnisAii, and Firth), A., ii, 330 ; 
(Ol’tbiek, Grbiiardt, and Otten- 
stein), A., ii, 608. 

aliMirption of, by platinum (Freeman ), 
A., ii, 866. 

solubility of, in solutions of non- 
electrolytes (Mulleii), A., ii, 30. 
combination of oxygen and, in presence 
of heated platinum or carbon 
(Thompson), A., ii, 95. 
interaction of chlorine and (Chatman 
and Underhill), T., 496 ; P., 75. 
photochemical kinetics of the combi- 
nation of chlorine and (Bopenstein 
and Dux), A., ii, 1039. 
presence of neon in, after passage of 
the electric discharge (Collie and 
Patterson), T., 419 ; P., 22, 79, 217. 
presence of neon in, in vacuum-tubes 
(Masson), P., 233. 

apparatus for catalytic reduction with 
(Voswinckel), A., ii, 498. 

Hydrogen arsenide. See Arsenic fri- 
ll yd ride. 

bromide. See under Bromine, 
chloride. See under Chlorine, 
cyanide. See under Cyanogen, 
fluoride. See under Fluorine, 
iodide. Sec under Iodine, 
pr/oxide, formation of, by oxidation 
of water vapour (Bieber), A., ii, 
208. 


electrolytic production of, from 
oxygen (Fischer and Priess), 
A., ii, 285. 

action of ultra-violet light on (Hen- 
ri and AVurmser), A., ii, 744 . 
negative photocatalysis of (Henri 
and Wi-rmser), a., ii, 819. 
catalytic decomposition of (Dyer 
mid Dale), P., 55; (Bassett), 
P > 56 ; (Orlov), A., ii, 127, 128. 


Hydrogen peroxide, enzymic decomposi- 
tion of (Waentjg and Stechb), 
A., i, 304. 

, influence of some organic acids on 
the decomposition of (Porlezza 
and Norzi), A., ii, 498. 
velocity of decomposition of (Wal- 
ton and Judd), A., ii, 575. 
displacement of acid by (Si’KuitKit), 
A., ii. 400, -580, 1047. 
action of, on crude alcohols in pre- 
sence of manganese salts (CilAU- 
vin), A., i, 1037. 

action of, on aluminium (Dkomts), 
A., ii, 1058. 

action of, with iron salts (Mum- 
mery), A., ii, 967. 

j action of, and ferric chloride on 
starch (Durieux), A., i, 445, 
j action of, on alkaline solutions of 
lead oxide (Zotier), A., ii, 

! 216. 

| reaction of ozone with (Rothmund), 

A., ii, 773. 

i kinetics of the reaction between so- 

dium thiosulphate and (Abel and 
Baum), A., ii, 399 ; (Abel), A., ii, 

I 766. 

J influence of barium salts on the 

reaction of sodium thiosulphate 
with (Abel), A., ii, 204. 
action of, on sodium alkyl thiosul- 
phates (Tvviss), P., 356. 
defection of ( Vaubel), A., ii, 706. 
and ozone, estimation of (Roth- 
mund and Burgstaller), A., ii, 
524. 

phosphide, preparation of (Lowen- 
HARDT), A., ii, 404. 

P 2 H s , metallic phosphides derived 
from (Bossvbt and Hackspill), 
A., ii, 1054. 

phosphides, solid (Hackspill), A., ii, 
5S4. 

; selenide as acid (Bruner), A., ii, 
1049. 

i sulphide, apparatus for generating 
(Southeiiuen), A., ii, 314. 
critical constants of (Cardoso and 
Arni), A., ii, 111. 

I compounds of aluminium bromide 

with organic bromides and (Plot- 

nikov), A., i, 1295. 
estimation of, in water (Winkler), 
A., ii, 873. 

telhmde as acid (Bruner), A., ii, 

| 1049. 

Hydrogen, colour reactions of (Giral' 
j Pereira), A., ii, 147 ; (Campo y 
Cerda n), A., ii, 425. 

i estimation of, in mixtures of gases 
I (Mathers and Lee), A., ii, 871. 
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Hydrogen and saturated hydrocarbons, 
analysis of mixtures of (Lebeau and 
Damiens), A., ii, 253. 

Hydrogen electrode. See Electrode. 
Hydrogen ion, use of extract of red 
caobage as an indicator for measur- 
ing the concentration of the (Wal- 
bkun), A., ii, 237, 522. 
concentration of tlie, in biological 
fluids (Hasselbalch), A., ii, 721. 
measurement of the concentration of, 
in sea-water (Sorensen and Pali- 
tzscii), A., ii, 587. 

Hydrogenation apparatus, modification 
of Skita’s (Franck), A., ii, 856. 
Hydrolecithin (Paal and Of.hme), A., 
i, 584. . 

Hydrolysis, gradual, of salts (Wagner), 
A., ii, 200, 765. 

“ Hydromagnesite ” from Sasbach, Baden 

(Meigen), A., ii, 611. 

Hydromorpbine and its hydrochloride 
(H. and B. Olden berg), A., i, 
1093. 

Hydropinenecarboxylic acid. See alio- 
Camplianecarboxylic acid. 
Hydroprotopine and its derivatives 
(Dakckwortt), A., i, 88. 
Hydroquinine, preparation of esters ot, 
and its acetyl derivative (Verkin icte 
Chininfabriken Zimmer & Co.), 
A.,i, 85. 

Hydroquininone (Kaufmann and Hu- 
ber), A., i, 1223. 

Hydroquinotoxine, brot»o* t dihydro- 
bromide (Kaufmann and Huber), 
A., i, 1223. 

Hydroxonic acid. See Dihydroallan- 
toxanic acid. 

Hydroxy- acids, enzymic formation of, 
from ketonic aldehydes (Dakin and 
Dudley), A., i, 565. 
aliphatic, dissociation constants of 
(Palomaa), A., i, 6. 
methylcarbonato-deiivatives of (E. 
and H. 0. L. FisoJIEit), A., i, 1194. 
a-Hydroxy-acids, intercon version of a- 
ketonic aldehydes and (Dakin and 
Dudley), P., 156. 

mutual interconversion of a-ami no- 
acids, a-ketonic aldehydes and 
(Dakin and Dudley), A., i, 
925. 

Hydroxy-fatty acids, estimation of, in 
fat (ZerbvitiKOv), A., ii, 1082. 
Hydroxy-ketones, compounds of, with 
stannic chloride (Pfeiffer, Fischer, 
Kuntner, Monti, and Pros), A., i, 
882. 

tt-Hydroxy- ketones (Kotz, Blender- 
mann, Rosenbuscii, and Sirring* 
haus), A., i, 1201. 


Hydroxylamine, action of binzovM 
hydracetic acid and (Schotti f‘ i 

i, 197. " ,A -» 

estimation of (Rupp and M'ujfvi i 

ii, 618. ' )>A - 

a-Hydroxylamino-a methylhutyroaniu 

(Steinkopf, Giiunupp, and Hu- \ 
i, 246. 

Hydroxyl ions, method for detinnimi. 
tion of the concentration of (Fuvsi-u 
and GEAKE), T., 1722 ; P., ‘ 

Hydroxyquinones, compounds of, w j t i, 
stannic chloride (Pfeiffer, Fim-hj.-,. 
Kuntner, Monti, and Pi:o* 

882. * 

Hydurilic acid, rfithio-, and its liyriilii,*. 

salt (Roeder), A., i, 1150. 

Hygrine, synthesis of (Hess \ \ 

1378. 

Hygroscopic compounds, classification of 

(Reichakd), A., ii, 394. 
Hygroscopy of salts (Habeumanx- A 
ii, 490. 

Hyoacine, absorption spectrum and con- 
stitution of (Dobbir and Fox< T 
1193; P.,180. 

action of (CusiINY), A., i, 226. 
Hyoscy amine, absorption spectrum ami 
constitution of (Doriue and For 
T., 1193; P., 180. 

Hyperglycsemia produced by catthiue 
(SteksthOm), A., i, 561. ' 
influence of chloral hydrate un 
(Jacobsen), A., i, 938. 
psychic, in rabbits (Bang), A,, i, 
1415. 

Hyphomycetes, diastases in (Javii.i.iec 
and Tsciiernorutzky), A., i, 1027. 
Hypnal, constitution of (Tsakalotw), 
A., i, 521. 

Hypobromites. See under Bromine. 
Hypochlorous acid. See under Chlorine, 
j Hypophosphorous acid and Hypophoj- 
phites. Sec under Phosphorus. 

* Hyposulphites. See under Sulphur. 
Hypoxanthine-2-thiolacetic acid (Johns 
and Hogan), A., i, 657. 

I. 

Ice, action of ultra-violet light un (Of' 1 - 
LENSKY), A., ii, 3. 

Ignition of mixtures of gases, retarda- 
tion of (Taffanel and Le Flocii . 

1 A., ii, 574, 937. . 

Ignition temperature, determination 
(Holm), A., ii, 478. _ 

! Ihleite, identity of, with 
(Manassf.), A., ii, '83- 
! Hex opaca (American hojly , e m mt. 

cats of the fruit of (Calhalt 
i Miller), A., i, 806. 
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Ilmenite from the basalt of Eresztevdny, 
Hungary, true nature of ( Vendl), 
A., ii, 420. 

from Sassa di Cbiesa (Magistretti 
and Moreschi), A., ii, 235. 

Imides, absorption spectra and fluores- 
cence of {Ley and Fischer), A., ii, 
169. 

Iminazole. See Glyoxaliue. 

Imines, aromatic, formation of cyclic 
bases from (Hof R and Laxkshkar), 
P. f 224. 

cyclic (v. Braun and Schmatloch), 
* A., i, 190; (v. Braun and Bar- 
tsch), A , i, 197 ; (v. Braun, Gka- 
bowski, and Rawic 2), A., i, 1380. 

Iminobis-l-p methoxybenzyl-2 naph- 
th.ol-3- carboxylic acid, methyl ester 
(Wkishut), A., i, 1348. 

Imiuocarbonic acid, esters of (HouBEN 
and Schmidt), A., ii, 958. 

Imino-compounds, formation and re- 
actions of (Thorpe ami Wood), T., 
1586 ; P., 256. 

Imino-esters, catalytic dccompjsition of 
iSriEGLlTZ), A., ii, 36, 1322. 

Iminotetroaic acid, bromo-, and ad- 
nitro-, and phcnylhydrazone of the 
latter (Bkxahy), A., i, 192. 

Indamines i U llmann and Gnaedinger), 
A., i, 105. 

Indandione. See Diketohydrindene. 

3Indauoneindan-2:2-spiran, 1 -imino- 
'Radulescu), A., i, 38. 

Indanthren, synthesis of (Tekres), A., 
i, 737. 

Indanthren, 3:3'-<2ibromo- (Ullmann 
and Junghanh), A., i, 1072. 

Indazole, 2:4-cfiuitro- (Brand and 
Kisksmrsgrr), A., i, 718. 

Indenoquinoline and its platinichloride 
(lii’HEMANN and Levy), T., 563. 

India-rubber. Sec Caoutchouc. 

Indican, effect of nutrition on the secre- 
tion of (v. Moraczewski and Herz- 
KEi.p), A., i, 791. 
detection of (Jolles), A , ii, 892. 

Indicator, new vegetable (Pozzr-EscoT) 
A., ii, 332. 

use of blueberry juice as an (Watson), 
A., ii, 615. 


w ' °! di-o-hydroxydistyryl ketone as 
an (Aron), A., ii, 786. 

Indicators, theory of (Thiel), A ii 
425 ; (Waddell), A., ii, 522; (Mil- 
ieu), A., u, 870. 

Indigotin, formation of, i n urine {Stan- 
fork), a., i, 1134. 

substances in urine giving rise to 
(Stanford), A., ii, 1088. 
decomposition of, in the rat (Ehr- 
hardt), a., 1, 1390. 


Indigo tin derivatives, preparation of 
halogenatcd compounds of (Badi- 
so he Amlin- & Soda-Fabrik) A 
i; 100. 

preparation of condensation products 
from (Farbwerke yorm. M bister, 
Lucius, & Brining), A., i, 100. 
preparation of condensation products 
from, and its homologues (Gesell- 
SCU AFT FUR ChKMIKCHB INDUSTRIE 
in Basel), A., i, 1101. 
condensation products of aromatic acid 
haloids with (GksellschaFT fur 
Chrmische Industrie in Basel) 
A., i, 763. 

Indigotin, 5:6:5':6'-ki!/-achloro- (Farb- 
werke yorm. Meistkr, Lucius, & 
Bruning), A., i, 401. 
odocliloro- {Okndorff and Nichols), 
A. , i, 100. 

imino-, and its derivatives (Binz and 
Lange), A., i, 769. 

mono- and cft-imino- (Madelung), A., 

i, 903. 

iso Indigo tin, bromo-, di bromo-, and 
nitro- (Wahl and Bagard), A., i, 654. 

wolndigotindisulphonic aoid and its 
metallic salts (Wahl and Bagard) 
A., i, 653. 

Indirubin {indigo -red), preparation of 
(Wahl and Bagard), A., i, 519. 

Indole, formation of, in the alkaline 
hydrolysis of proteins (Hekzfeld), 
A., i, 1248. 

production of, by Proteus vulgaris 
(Berthelot), A., i, 428. 
effect of nutrition on the secretion of 
(v. Mohaczewski and IIerzfeld), 
A., i, 791. 

influence of, on the central nervous 
system of animals (Wladyczko). 
A., i, 682. h 

derivatives, colour reactions of 
(Homer), A., ii, 451. 
detection of (Zipfel), A., i, 323. 
estimation of, in feces (Mo ewes). A., 

ii, 81. ’ 

estimation of, from digestion of pro- 
teins {v. Moraczrwski), A., i, 77s. 

Indole, bromo- (Weissgerber and 
Klemm), A., i, 387. 

Indoles, substituted, preparation of, by 
the catalytic decomposition of 
hyJraznnes (Arbuzov and Tich- 
yinski), A.,i, 388. 
ring opening in (v. Braun, Grabow- 
ski, aud Kawicz), A., i, 1380. 
basic properties and polymerides of 
(Oddo), A., i, 755. 

action of cyanogen bromide ai.d pyr- 
idine on (Konig and Schrecken- 
bach), A. , i, 400. 
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Indoles, action of aliphatic ketones on 
(Scholtz), A., i, 520. 

Indoleaeeturic acid. See Indole-3* 
aeetylglycine. 

Indole-3-acetylglycine {indoleaeeturic 

arid) and its picrate (Ewins and 
Laidlaw), A., i, 319. 
2 -Indolecarboxylic acid, preparation of 
( Madelung), A., i, 91. 

Indole -ethylamine. See 3-Ethyl indole, 
0-amino-. 

Indonaphthol, tfihydroxy- (Ullmann 
and Gnaedingeb), A., i, 106. 
Indophenol. formation of, at the mem- 
branes of frog’s blood corpuscles 
(Lillie), A., i, 1124. 

Indophenols, preparation of bromo- 
and chloro-derivatives of (Badische 
Anilin- & Soda-Farrik), A., i, 
1100 . „ „ 
Indoxyl, products of the action of alkali 
hydroxides on (Badisciie Anilin- 
& Soda-Fabkik), A., i, 519. 
detection of, in icteric urine (B£li- 
fcBEs), A., ii, 1087. 

Indoxyl, 6-chloro-, condensation product, 
of 5:7-dichloroisatiu with (Fakken- 
FABIUKEX VOKM. F. B.VYER & Co. ), 

A., i, 763. 

fefntchloro-, acetyl derivatives (<JRX- 
DOKFP and NlCHOI-s), A., i, 99. 

2 Indoxylpyrrolinecarboxylic acid, ethyl 

ester (Benary and Silbermann), A., 
i, 652. 

2'-Indoxyl-2-»elenonaphthen-3-one(LE» 

skr and Weiss), A., i, 1186. 

3' Indoxyl-2-selenonaphthen-3 one, 3'- 

bromo- (Lesser and Weiss), A., i, 
1186. 

S'-Indoxyl-S-thionaphthen^ -one and 

5':7'-<Lbromo- and -<?ichloro (Maks- 
(,‘HALK.), A., i, 1089. 

a Indyl-c-indolidene-A^Y-pentadiene 

hydrobromide(K6NI(i and Schrkckkn- 
rach), A., i, 400. 

Infants, metabolism of, during starvation 
(Schlossmann, Murschhauser, and 
Matt ison), A-, i, 1407. 

Inoiitolphosphoric acid. See Phytic 
acid and l'hytin. 

Insect*, respiration of (Battelli and 
Stern), A., i, 1257. 
enzymes in (Batteli.i and Stern), 
A., i, 1272. 

Intestinal juice, alkalinity ot (Auer- 
bach and Pick), A., i, 214. 

Intestine, absorption in the (DOBRO- 
WOL8KAJA), A., i, 1408. 
resorption of bromides from the (\. 

Boon andy), A., i, 549. 
absorption of cholic acid in the (Jan- 
sen), A., i, 126. 


Intestine, behaviour of the wall of jt 
after functional inactivity \\ ' 

conda), A., i, 126. v '■ M:! ‘ 
bacteria in the flora ofthe(BKirr, tFh 
and Bertrand), A., i, " l 

investigation of the possible > V ntlK^i 
of proteins in the * t> . !> 

127. ' " ‘ " ’• 

fate of protein cleavage proihuis j 
the (ABDERHALDEN, Lajii-k \]!\ 
London), A., i, 550. ' 1 

melanotic large, brown iiicriuvut liv.m 
(Ardrruai.den), A.,i, 7<iQ. 
small, toxic substance in the iiiu,w 
of the (Whipple), A. , i, 550 . 

Intramolecular transformations ;£)]» 
ltOTii), A., ii, 763. 

Inulin, hydrolysis of, by acids (uf. Vn. 
MORIN and Levallois), a., ii* 7 ^ 
conversion of, into glycogen (Opprx! 
heim), A., i, 1014. 

InvertaBe U a vert in : suer one), purification 
of preparations of (Meixkxheimhh 
Gambaiuan, and Semper 1 \ j’ 
1119. ’ ■’ ‘ 

stability of (Neuberg), A., i, 1400 , 
activity of, in presence of various 
acids (Bertrand, M. and M\ik. 
M. Rosenblatt), A., i, 302. 
variations in the amount of. in yeast 
(v. Ruler and Johansson . a i 
568. 

increase of the content of, in yean 
(Meiseniieimer, Gambarian,' and 
Semper), A.,i, 1139 ; (l.ii.iimm', 
A , i, 1281. 

kinetics of the action of {Mu 11 a ms 
and Mknten), A., i. 540. 
action of ammonia on (PanzeIO, A.j, 
662. 

action of hydrogen chloride on (Pan- 
zer), A., i, 113. 

action of hydiogen chloride and 
ammonia gas anil of nitrous oxide 

j on (Panzer), A., i, 780. 

reaction of mixed yeast cultures \ ax- 
develde and VasderstrichtI.A., 


i i, 799. 

: Invertebrates, presence of carbamide in 
(Fosse), A., i, 1020. 

1 Invertin. See Invert ase. 

| Invert-sugar, detection ot (LiiTF.it- 
j scheid), A., ii, 351. 

detection of, in honey l»v Fiehe s re- 
liction (Gekvm), A., ii, 887. 

estimation of, volu metrically, witii 

titanium chloride (Radlbki:i.f.i; 


Sieomund), A., ii, 634. 
apparatus for electrolytic 
of (lio.ss), A., ii, 800 . 

Iodates and Iodic acid. 


estimation 
See under 


Iodine, 
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Iodine, occurrence of, in the Dead Sea, 
and its detection and estimation in 
waters rich iu magnesium (Freseni- 
vs), A., ii, 401. 

fluorescent spectrum of the vapour of 
(McLennan), A., ii, 455. 
resonance spectra of (Wood), A., ii, 
994. 

molecular weight of dissolved (Mul- 
ler), A., ii, 34. 

electrical conductivity of solutions of, 
in bromide (Plotnikov and Rokot- 
j an). A., ii, 378. 

ebullioscopy of (Beckmann), A., ii, 
20 . 

cryscopic determinations with (Beck- 
mann), A., ii, 19. 

behaviour of, at very high tempera- 
tures (Bjerrum), A., ii, 21. 
catalytic action of (Kohn and Oster- 
setzer), A., ii, 698. 
blue adsorption compounds of (Bargrr 
and Starling), P., 128. 
equilibrium of arson ious acid and 
(Washburn and Straciian), A , ii, 
572. 

dissolved, rate of solution of cadmium 
in (van Name and Hill), A., ii, 
1042. 

influence of, on sulphur, selenium, and 
tellurium (Beckmann and Haxsli- 
an), A., ii, 402. 

compounds of tellurium and (Jaeger 
and Menke; Menke), A., ii, 41. 
action of, with thiocarbamide (Mar- 
shall), P., 14. 

equilibrium in the system : tin and 
(Reinders and de Lange), A., ii, 
60; (van Klooster), A., ii, 142. 
recovery of, from residues (Gill), A., 
ii, 946. 

occ.une.nce of, in plant cells (Baisiv), 
A.,i, 431. h 

action of, on autolysis (Kaschivva- 
BAUA), A., i, 218. 

entrance of, iuto diseased tissues 
(Wells and Heoenburg), A i 
502. ’ * 

Iodine bromide, mono- and iri-chlurides, 
conductivity of (Bruner and v. 
Gai.ecki), A., ii, 912: (Bruner 
and Bekieii), A., ii, 913. 

Hydripdic acid, estimation of, in tinc- 
ture of iodine (Leclerc), A., ii, 

Polyiodides, formation of (Kuemanx 
and Schoulz), A., ii, 15. 

Iodic acid, kinetics of the reaction of 
sulphurous acid on (Thiel), A., ii, 

lodate,, artiou of persulphate on 
(Miller and Jacob), A., ii, 974. 


Iodine : — 

Periodates, estimation of (Muller 
and Wegelin), A., ii, 1068. 
estimation of, in presence of per- 
sulphates (MOller and Jacob), 
A., ii, 974. 

Iodine, detection of (Ciusa and Terni), 
A., ii, 878. 

estimation of, in cuprous iodide (Kohn 
and Klein), A., ii, 76. 
estimation of, in syrup of iodotannin 
(Pozzr-Escor), A., ii, 524. 
estimation of, in organic substances 
(Blum and Grutzner), A., ii, 
722. 

estimation of, in thyroids of fish 
(Cameron), A., i, 1270. 
estimation of, in urine (Autknrieth 
! and Funk), A., ii, 451. 

estimation of, in miner al waters (Kas- 

chinsky), A. f ii, 974. 

! Iodo -compounds, organic, relative ac- 
tivities of, with sodium phenoxide 
(Segaller), T., 1154, 1421 ; P., 159, 
246, 305, 379. 

Iodoform, preparation of (Chattaway 
j and Baxter), T., 1987. 
lodo-nitrogen carbide (Pauly and 
Waltzinoer), A., i, 1311. 

Iodonium bases, spontaneous formation 
of (Mascarelli), A., i, 171. 

; Iona, emission of, from heated salts 
! (Richardson), A., ii, 903. 

| emitted by the spark in a rarefied 
gas, magnetic separation of (Righi), 
A., ii, 658. 

| produced by Rontgen rays, reeombina- 
• tion of.(PLiMPTCN), A., ii, 94. 

in gases, valency of ( Lange vin : 

Salles), A., ii, 657. 
recombination of, in gases (Thirkill) 
A., ii, 657. 

volume of, in solution (Dhar), A. ii 
916. 

distribution of, in the blood serum 
(Roxa and GyGkgy), A., i, 1405. 
electrolytic, theory of (Lorenz), A. 
ii, 281. 

positive, emission of, by platinum 
and by metallic salts (Horton), 
A., ii, 2/2. 

mobility of, at low pressures (Todd). 
A., ii, 94. 

Ionic charge, influence of high pressures 
on (Cohen), A., ii, 181. 

Ionic reactions, influence of aoetylacetone 
on (Hewitt and Mann), P., 30. 

Ionic theory, application of, in analyti- 
cal chemistry (Hackl), A., ii, 1067. 
Ionisation^ and fluorescence (Stark), 
A., ii, 743 ; (Volmer and Pauli)! 
A., U, 896. 
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Ionisation of electrolytes (Lewis), A., j 
ii, 29. . ! 

and conductivity of metallic salts m 
aqueous solution (Howard and 
Joses), A., ii, 11 ; (Shaeffer and 
Jones), A., ii, 282. 
in chemical reactions (Tanatar and 
Borkser), A., ii, 273. 
and the law of mass action (Bous- 
field), T,, 307 ; P., 3, 371. 
of gases by collision (Klf.eman), A., 
ii, 902. 

by collision, connexion between elec- 
tron affinity and (Franck and 
Hertz), A., ii, 1007. 
of gases by Rbntgen rays (Barka and 
Philpot), A., ii, 547. 
produced by n-rays (Lind), A., n, 
054. 

of gases produced by B- and 7 -rays 
(Florance), A., ii, 93. 
in gases from flames (Proumen), A., 
ii, 378. 

Ionisation currents, effect of the mag- 
netic field on (Duane), A., ii, 7. 
Ionisation potential of gases, determina- 
tion of (Franck and Hertz), A., 
ii, 174. . 

Ionium, spectrum of (Russell and 
Rossi), A., ii, 95. , 

excitation of 7 -rays by the o-rays ol ; 
(Chadwick and Russell), A., n, ' 
372. , * - : 

Ionone, detection of (Hanriot), A., u, 
803. 

Ipecacuanha alkaloids (Carr and Py- 
man), P., 220. 

Ip4 tabaco wood. See Bignmm lecoma . . 
Ipuranol, constitution of (Power and 
Salway), T., 399 ; P., 63. 

Iridium, separation of, from palladium 
(WiTNDKR and ThDringkr), A., u, 
884. , 

Iridium chlorides (Wohler and 
Streicher), A., ii, 608, 609. 
Iridotefrachloro-oxalic acid, argentous 
and thallous salts of (Duffouu), 
A., i, 1154. 

Iron, ancient, from Ceylon (Rosenhain), 
A., ii, 966. 

atomic weight of (Baxter and 
Hoover), A., ii, 55. 
electrolytic, properties of (Quillet 
and Portevin), A., ii, 326. 
critical ranges of (Burgess and 
Crowe), A., ii, 711. 
arc spectrum of (Burns), A., n, 541 ; 

(Goos), A., ii, 648. 
magnetic resolution of the spectrum 
of (Graftdyk), A., ii, 1. . 

photo-electric activity of active and 
passive (Allen), A., ii, 172. 


Iron, maguetie susceptibility of .u, v 
and Takagi), A., ii, 381. A 
influence of the maguetie field on tf 
passivity of (Byers and Lasrpov 
A., ii, 552. ’ 

critical points of ( Bi:on i • * 

ii, 288. ' ,A - 

changes in, at high 1™,, 
(Honda and Takagi), a., ii. 
allotropy of (Benedicks)* ’J; 

599, 752. ■ 

corrosion of (Gallo ; Lieriieivh and 

Spitzer), A., ii, 413 ; (Vairkl 
A., ii, 600; (LammkT), a 
967. 

electrolytic prevention of corrosion of 
(Clement and \Yai.ker\ \ i; 

600. '' ' 
corrosion of galvanised (HaiiC A 

ii, 326. 

corrosion of painted (Pflridehek; 
Liebkeich and SpitzerI, A ii 
711. 

influence of various elements eu the 
corrosion of (Burgess and Asto.vi 
A., ii, 601. 

passivity of (MacLeod- BrownI, a 
ii, 140. 

porosity of (Perkins), P., 302. 
gasps evolved on heating - A I'STi v 
A., ii, 602. 

passage of hydrogen through (Chakiv 
and BONNEROT), A., ii, 222; .lh;i, 
i.ati and Luhsana), A., ii, 673. 
absorption of nitrogen by (Ax rum 
A., ii, 602. 

reactions between carbon and, and 
their oxides (Falcke), A., ii, 32?. 
equilibrium of fcirous sulphide and 
(Lorbe and Becker), A., ii, 58, 
the Peltier effect at The surface «f 
contact between mercury and (Oo- 
terhuis), A., ii, 13. 
precipitation of, by light and green 
aquatic plants (Moi.isi'iij, A., ii. 
1060. 

assimilation of, by plants (1 At Bit), 
A., 1, 946. 

bacillus acting on solutions ot (MiM- 
ford), T., 645 ; P-. 7l). 
metabolism of. See Metalxdbm. 
Iron alloy B, estimation of carbon m 
(Szasz), A., ii, 621. 
with boron, magnetic pertiicabilm « 
(Binet du JassonneiX;. A.. »• 
667- , . rf! , 

with carbon (Smits), A., », 1 
(Ruff), A., ii, 223. 

thermo-electric properties of 
fwy and Pobtevis), A., ji, ■ 
calorimetric study ot (M 
A., ii, 3S5. 
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Iron alloys with carbon and with 
silicon, magnetic properties of 
.Gfxlich and Goekens), A., ii, 17. 
with copper, physical properties of 
(Ross*, A., ii, 553. 

with copper and manganese ( Parra - 
vano), A., ii, 55. 

with copper, mangamse, and nickel 
{Parra vaso), A., ii, 140. 
with silicon (Charpy and Cornu), 
A, ii, 512, 602, 852 ; (VlGOUROUx), 
A., ii, 512. 

with zinc (Raydt and Tammann), 
A., ii, 1060. 

Iron compounds, magnetic susceptibili- 
ties of (Hagen), A., ii, 751. 
catalysis by, in sunlight (Hatfield), 
A., ii, 855. 

Iron salts, absorption of light by (Ander- 
son), A., ii, 454. 

influence of temperature on the mag- 
netic snsceptibility of (Oxley), A., 
ii, 283. 

colour intensity of solutions of (Pick- 
ering), P., 102. 

combination of carbon monoxide and 
(Manchot and Wokinger), A., i, 
1311. 

reaction of, with ferrocyanides (Vor- 
msdek), A., ii, 257. 
action of hydrogen peroxide with 
(Mummery), A., ii, 967. 
action of, in liver autolysis (Pollini), 
A., i, 218. 

iron oxides and sulphides, heats of for- 
mation of (Mixter), A., ii, 756. 
silicate, heat of formation of (Wolog- 
hine), A., ii, 756. 

sulphates, solubility of, in sulphuric 
acid ( Wirtu), A., ii, 221. 

; sulphide in the miocene clays o'f 
Russia (Doss), A., ii, 64. 
solubility of, in sulphurous acid 
(Henderson- and Weiser), A., 
ii, 327. 


Ferric salts, magneto-chemistry of 
(Carrera and Moles), A., ii, 


magnetic susceptibility of (Weber), 
A., ii, 18. 

reduction of, and titration with per- 
manganate (Leglike), A., ii, 730. 
the read ion between thiocyanates 
and (Philip and Bkami.ey), T.. 
795 ; P., 123. 

reaction between thiosulphates and 
(Hewitt and Mann), T.. 324 ■ 
P., 30. 

Ferric chloride, viscosity and con- 
ductivity of solutions of (Moles, 
390 KQUINA> a °^ ® AXT0S )> A., ii, 
CIV. ii. 


Iron : — 

Ferric chloride, action of hydrogen 
peroxide and, on stare li (Duri- 
EUX), A., i, 445. 

reaction between sodium silicate 
and (Liesegakg), A., ii, 861. 
double salt of tliallous chloride 
and (Scarpa), A., ii, 217. - 
double salts of aromatic bases and 
(McKenzie), A., i, 1321. 
hydroxide, colloidal, adsorption of 
(Carli), A., ii, 1029. 
adsorption of arsenious oxide b) T 
(Lockemann and Lucius), A., 
ii, 698. 

analysis of a gel of (Weiser), 
A., ii, 680. 

nitrate, hydrated, crystallography 
of (Suruunov), A., ii, 598. 
action of acetic anhydride on 
(Weinland and Reiiilen), A., 
i, 1150. 

oxide, magnetic properties of (Allan 
and Brown), A., ii, 473. ’ 
silicofluoride, instability and trans- 
formation of (Reooura), A., ii, 
603. 

sulphate, dissociation of (Wohler 
and GrOnzweig), A., ii, 562. 
electrolytic reduction of, for 
analysis (IIostetter), A., ii, 
1078. 

sulphates, constitution of (Schari- 
zer), A., ii, 715. 

Ferrous saltB, rate of oxidation of 
(Ennos), A., ii, 491. 
estimation of. by electrometric titra- 
tion (Forbes and Bartlett), A., 
ii, 984. 

Ferrous chloride, equilibrium in the 
system: cuprous chloride and 
wa'er (Krkmann and Noss), 
A., ii, 53. 

double salts of aromatic bases and 
(McKenzie), A., i, 1321. 
sulphate, monohydrate of, and its 
use in volumetric analysis 
(Fi.orkntin), A., ii, 425. 
equilibrium of aluminium sulphate 
and (Wirth), A., ii, 220. 
ammonium sulphate, crystallo- 
graphy of (Tutton), A., ii. 
603. 

sulphide, equilibrium of iron and 
(LoERwand Becker), A., ii, 56. 

Iron organic compounds : — 
complex compounds of cyanogen and 
(Schwarzkopf), A., i, 26. 
salts, compounds of phenols with 
(Weinland and Binder), A., i, 
458; (Weinland and Hekz), A., 
i, 1189. 


92 
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Iron organic compounds : — 

carbonyl, formation of, ami its alaorp- I 
tion by iron (Stoffel), A., ii, | 
712. 

Ferric salts of organic acids (Picker- 
ing), T., 1358; P., 191. 
ferroferricyanides, complex green 
(Williams), P., 54. 

Ferriacetates, basic, containing pyri- 
dine (Weinlaxd and Beck), A., i, 
044. 

Ferriformates (Weinland and 
Rehilen), A., i, 1300. 

Iron objects, ancient, metallography of 
(IIanemann), A., ii, 599. 

Iron ores (BalAs), A., ii, 1063. 

rich in silicon, new process for extrac- 
tion of (Takugi), A., ii, 510. 

Pig iron, sampling and analysis of 
(Chemists' Committee of the U.S. 
Steel Corporation), A., ii, 438. 
Steel, magnetic susceptibility of 
(Honda and Takagi), A., ii, 
381. 

magnetic properties of various speci- 
mens of (Gray and Ross), A., ii, 

13- 

thermo-electricity of (Bjionirwski), 
A., ii, 668. 

crystallisation of (Giolitti and 
Boyer), A., ii, 777. 
changes in, at high temperatures 
( Honda and Takagi), A., ii, 222. 
fibrous structure of (Oberhoffer), 
A., ii, 511. 

toughness of, at various tempera- 
tures (Goerens and Hartel), 
A., ii, 511. 

tempering of quenched (Schottky), 
A., ii, 778. 

gases evolved on heating (Austin), 
A., ii, 602. 

influence of copper on corrosion in 
(Buck), A., ii, 601. 
low-carbon, influence of manganese 
on the properties of (Stadei.er), 
A., ii, 512. 

detection of segregation in ingots of 
(Hadfikld), A., ii, 602. 
estimation of carbon in (Bilks), A., 
ii, 152; (v. John), A., ii, 431 ; 
(Hilpert), A., ii, 432. 
estimation of chromium in, colori- 
metrieally (GarRAJt), A., ii, 532. 
estimation of chromium and vanad- 
ium in (Deforest), A., ii, 439. 
estimation of chromium, molyb- 
denum, nickel, silicon, tungsten, 
and vanadium in (Zinbeug), A., 
ii, 796. 

estimation of cobalt and uranium 
in (Konig), A., ii, 985. 


Iron ores : — 

Steel, estimation of maugane* i Ui u 
BRECHTS and J oassa hi }, A 
estimation of oxygen in’ 
len), A., ii, 333; {Vaikpu . i 
Patrick), A., ii V ' ,!<1 

son) a, ii, 524; 

11, roo. ' ■’ 

estimation of phosphorus in ( i M 
MANN and Phkisikohhi i‘ V 
430; (BhATTACHARYY \ | V' ii' 
874 ; (Wdowiszewski ; j.W 01 “| 
Tucker), A., ii, 875. 

estimation of phosphorus in, fo ,, r 
sence of vanadium (Cau Li 

Tuttle), A., ii, 620. d 

estimation of sulphur in (Fischer 

Franklin), A., ii, 976. 

apparatus for estimation of «nli.L ur 
in (Preuss), A., ii, 240. 
estimation of titanium in, c <,l„ r j. 

metrically (McCabe), A., ii, %(>. 
estimation of vanadium in, colori* 
metrically (McCabe), A., ii. 93 - 
See also Manganese steel, Xicke! 
steel, and "Vanadium steel. 

Iron (in general) detection, estimation, 
and separation 


estimation of, iodometricallv {Be«k 
A., ii, 1077. 

and chromium and vanadium, estinj. 
tion of, volumetricallv (AtackI 1 
ii, 345. 

dipheuylcarbazide as indicator in the 
titration of (Baknkbey ami Wil- 
son), A., ii, 248. 

estimation of, in presence of organic 
substances (Salkowski), A., ii. 245. 
estimation of carbon in (links), A., ii, 
152 ; (Szasz), A., ii, 621. 
estimation of manganese in (Hiy- 
kkkchts and Joassakt), A., ii. 532. 
estimation of phosphorus in (Mil- 
ler), A., ii, 150; (Artuaxn and 
Preisingek), A., ii, 430. 
estimation of oxygen in (McMillf.n 
A., ii, 333 ; '(Walker and Pat- 
rick), A., ii, 427 ; (Pickard;, A., 
ii, 788. 

estimation of sulphur in (F 1 s 1 HF. 11 : 

Franklin), A., ii, 976, 
apparatus for estimation of sulphur in 
(Preuss), A., ii, 240. 

estimation of titanium in, coloriiuetn- 

cally (McCabe), A., ii, 936. 
estimation of, in ceramic mataiu* 
(Riecke and Betzel), A., ii, ^ 

estimation of, colorimetrically, w ^ 
(Schaeffer), A., ii, 439. 
estimation of, in sugar products s as 
1CK, Ooilvie, and Lin'DFIKLD), • . 
ii, 156. 
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Iron (iu general) detection, estimation, 
and separation : — 

estimation of, in water (Konig), A., ii, 
77; (TASSiLLY),A.,ii, 155; (Mayer), 
A., ii, 626. 

quantitative separation of chromium 
1 and (Bourion and Deshayes), A., 
ii, 626. 

separation of manganese and (Camp- 
bell), A., ii, 249. 

Isatin, 4-ehloro-, and 4-ehloro- 5-broino-, 
and tlie chloride of the latter ( K alle 
& Co.), A., i, 401. 

ehloro-5-hromo-, and 7-eliloro-5- 
hromo- (Farbenfabhiken vorm. 
F. Bayer k Co.), A., i, 513. 
•/ichloru- (Farbenfabrikkn yorm. 

F. Bayer k Co.), A., i, 513. 
5:7-dichloro-, preparation of (Farben- 
fabriken vorm. F. Bayer & Co.), 
A., i, 513. 

condensation product of 6-chloro- 
indoxvl with (Fakbenpabkiken 
vorm* F. Bay’ER k Co.), A., i, 763. 
Isatoic anhydride, o-nitro-, and its de- 
rivatives (Curtics and Semper), A., 

i, 473. 

Isoelectric point, theory of the (Mi- 
chaems), A., ii, 31. 

Isomerism, dynamic (Lowry and 
Glover), T., 913; (Lowry and 
Col’ktman), T., 1214; P., 168; 
(British Association Report), 
A., i, 734. 

and pharmacology (Dreser), A., 1,563. 
Isomorphism in organo-metallic com- 
i winds (Pascal), A., ii, 107, 845. 
Isomorphous mixtures, velocity of 
crystallisation of (Hasselblatt), A., 

ii, 484. 

Iso poly-acids (Rosenheim and Jae- 
xickb), A., ii, 59. 

Isoprene, preparation of (Badische 
Axilin- k Sotu-Fabrik), A., i, 1 ; 
(Farbenfahriken vorm. F. Bayer 
k Co.), A., i, 1037. 

1 'reparation of, and its dimerides and 
polymerides (Lebedev), A.,i, 1287. 
transformation of 7 methyl- buta- 
diene into (Kutscherov), A., i. 
1294. 

pvrogeuelic decomposition of (Stacd- 
lNGKis, Enule, and IIerold), A., i, 
949. > h 

Kc Isoprenemyreene and its trihydro- 
niloride (Semmlfr and Jonas), A., i, 

/ 42. ’ 

J. 

aleite and (liopsidc, attempts to 
orm imsed crystals of (Sohomoff- 
11ei.ea.vo), A., ii, 517 


Jambulol, identity of, with ellagic acid 
(Power and Callan), A., i, 1057. 
Jaundice, hscmatogenous (Whipple), 
A., i, 317. 

Jellies (v. Weimarn), A., ii, 32 ; 
(Zsigmondy and B.uhmann), A., ii, 
194. 

j Jug faint viijra. See Walnut, black. 

K. 

Kaempferin and its derivatives (Tutix) 

! T., 2012 ; P., 278. 

Ksempferol, telra-acetyl and -benzoyl 
i derivatives (Tutin), T., 2010. 

| Xairoline (l-methyl/etrahydroquinsjline,), 
j salts and derivatives of (Thorpe and 
Wood), T., 1611. 

| Kairoline, 7-amino-, acetyl derivative (v. 
Braun, Grabowski, and Rawic/.), 
A., i, 1382. 

Kaolinite {kaolin), constitution of 
(Mellor and Holdcroft), A., ii, 232. 
Kaolins, rhyolite, of Hungary (Petrik), 
A., ii, 1064. 

Keno toxinB (Weichardt and 
Schwenk), A., i, 423. 

Kerasinic acid (Thierfelder), A., i, 
748. 

Keratin from white human hair and from 
scales of Manisjapon ica ( B u c h t a la ) , 
A., i, 778. 

from snake skins (Bcchtala), A., i, 
779. 

Kephalin, preparation of (Renall), A., 
i, 1254. 

hydrolysis of, and isolation of a nitro- 
genous constituent (Bai mann), A., 
i, 1041. 

nature of the fatty acid from hydro- 
lysis of (Parnas), A., i, 1253. 
Kermes colouring matter (Dimroth and 
Sciieukek), A., i, 980. 

Keten, decomposition of, at high tem- 
peratures (Staudixger and Endle), 
A., i, 592. 

Ketene (Staudixgkr, Anthes, ami 
Schneider), A., i, 1339. 
synthesis of (Ott), A., i, 1302. 
Ketimines (Mourkij and Mignonac), 
A., i, 873. 

Ketoacetylphenylparacone, preparation 
of (Mumm), A., i, 50. 

Keto-acids, aromatic, esters of (Egep.ek 
and Meyer), A., i, 269. 

Keto-alcohols. action of phosphorus 
haloids on (Favorski), A., i, 12. 
a-Keto-iS-anilino-a-phenylethane and its 
homologues, condensation of, with 
carbonyl chloride, pbenylcarbimide, 
and phenylthiocarbimide (McCombie 
and Scarborough), T., 56. 
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a-Ketobntyric acid, fermentation of | 
(Neubero and Kerb), A., i, 231. ^ ; 

KetocholeBtanolcarboxylic acid (Win- j 
DAUS and U IB Ric), A., i, 969. j 

2 • Ketodihy dr 0-/9/3 -naphthiudole 3 - carb - 
oxy lie acid, 3-hydroxy - , ester's 

(Guyot and Martinet), A., i, 756. j 

7-keto-4-dimethylaminophenyl 2-w -j»- j 

f7thydroxyphenyl-l:4-benzopyran, 3:5- ; 

rfihydroxy- (Watson and Sen), P., 349, j 

3-Keto-5:5'-dimethyl-2:3'-dipyrroline- 

4:4'-dicarhoxylic acid, ethyl ester | 
(Benary and Silbermanx), A., i, j 
652. 

a-Keto-33-dimethylpim.elic acid and its 
derivatives (Tauboubikch), A.,i, 182. 
Ketoethanetetracarboxylic acid. See 
Oxalomethane tricarboxylic acid. 

3-Keto-l ethyldihydro-80 naphthindole- 

3-carboxylic acid, 2-hydroxy-, ethyl 
ester (Guyot and Martinet), A., i, 756. 

Ketohydrindylmethyleneketobromo- 

hydrindene rfibromide (Ruhemann 
and Levy), T., 555 ; P., 74. 

4Keto-5-hydroxymethyltetrahydro- 
oxazole, 2-imino- (Traube and 
Ascher), A., i, 902. 

2-Keto-3-o-methoxybenzylidene-2:3- 

dihydro- 1-thionaphthen ( M a rsch a lk ), 
A., i, 1089. 

0-Keto-a-4-methoxyphenyl-3*3:4- 

dimethoxyphenylethane and its oxime 
(Cain, Simonses, and Smith), T., 
1037 ; P., 172. 

0-Keto-8-4-methoxyphenyl-a-3:4- 

dimethoxyphenylethane and its oxime 
(Cain, Simonses, ami Smith), T. } 
1039 ; P., 172. 

4-Keto-2-methylpy rroline 3-carb oxylic 
acid, 5-nitroimino-, . and 5-oximino-, 
ethyl esters (Bexary and Sii.ber- 
mann). A., i, 652. 

4-Keto-5-methyltetrahydro-oxazole, 

2-imino-, and its hydrochloride 
(Tkaubk and Ascher), A., i, 901. 
Ketone, C 34 H 3 o0 2 , from reduction of 
distyryl ketone (Borsche and Wolle- 
m ann), A., i, 172. 

KetoneB, formation of, from organic 
acids (Sabatier and Mailhe), A., 
i, 700. 

catalytic preparation of (Senderens), 
A., i, 342; (Mailhe), A., i, 828, 954. 
transformation of iwnitro-eom pounds 
into (Nametkin and Poedxja- 
kova). A., i, 1296. 

absorption s[>ectra of (Gei.bke), A., ii, 
87. 

relation between the absorption spectra 
and constitution of (G. G. and 
J. A. R. Henderson and Heil- 
bron), P., 354. 


Ketones, absorption of ultra-vioUi: w 
by (Bielecri and Hen nil * •- ‘ 
455. ’ "■ 

alkylation of (Kotz and. P, IjEnif 
mann), A., i, 1069. L ‘ 

bromination of (Bodrovy .. i 
Taboury), A., i, 872. lu 

mechanism of a-hromi nation of .T 
worth), P., 289. 
action of metallic cyanides on 
zen and Rysek), A., i, 1042. 
action of hydroxyl a mine on (( ’ius* 
aud Bernards), A., i, 859. 
reaction of mtropnusuUs will, 
(Oambi), A., i, 606. 
condensation of, with phenols Sfv. 
Gupta), P., 29. 

and broino-ketones, action of phi*, 
phorus haloids on (Favorski) \ 

i, 12. 

action of alcoholic potash on (Mos. 
tagne and Moll van Chakvnit 
A., i, 55. 

action of silicon tetrachloride no 
(Currie), A., i, 1043. 
thio-derivatives of (Fromm), A i 
184. _ ’ ’ 

reduction of, to hydrocarbons by 
means of zinc amalgam, (Clemmpin- 
sen), A., i, 733. 

alicyclic halogenated (Kotz, Blknder. 
mann, KArpAti, and Rosen- 
busch), A., i, 1200. 
aliphatic, absorption spectra of (Daw- 
son), T., 1308 ; 130. 

alkylation of (Haller and Baieri, 
A., i, 829. 

action of, on indoles (ScilOLTZj, A,, 
i. 520. 

aromatic, reduction of (Boesekf.s and 
Cohen), A., i, 1062. 
cyclic, studies on (Ruueman'N ami 
Levy), T., 551 ; P., 74. 
preparation of (Fakbesfabuikes 
vorm. F. Bayer & Co.), A.,i,432. 
condensation of acetone and (Mai- 
LAC1I and V. RECHENKEito). A., i, 

54, 182. 

condensation of, with ethyl oxalate 
(Kim, Blendf.riiann, and 
Meyer), A., i, 179 ; (Kotz and 
Meyf.r), A., i, 1066. ( 

halogenated, migration of chlorine w 

(Blaise), A., i, 444. 
unsaturated, absorption spectra J 
(Purvis and McCi.ei.and). 1-j ■ 

P., 26. 1 

unsaturated cyclic (Kotz, 

MANN, Mahnekt, and &***’ 
BUSCH), A., i, 1202. R 
Ketone anila, preparation o ( 

lien), A., i, 1203. 
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Ketonifl acids, absorption of ultra-violet 
light by {Bielecki and Henri), A., 
M55. 

fl-Ke tonic acids, degradation of, in the 
animal organism (Hermanns), A., i, 
7P5. 

a -Ke tonic aldehydes, formation of, from 
a amino-acids (Dakin and Dud- 
ley), P., 192 ; A., i, 925. 
in tercon version of a-hydroxy-acids 
and (Dakin and Dudley), P., 156; 
A., i, 925. 

n-Ketonio esters, lactonisation of 


(Gault), A., i, 953. 

a Ketonic esters, ketonic decomposition 
of (Mkebwein), A., i, 858. 

2- Ketophenanth-hydrindene and its 
oxime (Beschke, Kohres, and Mar- 
m ' ii a ll), A., i, 868. 

6 Keto-3 phenyl 2:4-dibenzyl-l:2:4:5- 
tetrazine, 3-hydroxy-, synthesis of 
(DAiTAand Gupta), A., i, 1109. 

3- Keto-2-phenyl^rmaphthindene, 

1- hydroxy-, and its derivatives 

iCkmabi*), A., i, 60. 

4- Keto-5 phenyltetrahydro-oxazole, 

2- imino- (Traube and Aschrr), A., 
i, 902. 

Xetopinic acid, p-bromophenylhydrazonc 
of (Lipp), A., i, 1078. 

Keto reductase. distribution of, in 
animal tissues (v. Lagermark), A., 
i, 1271. 

4Ketotetrahydro-oxazole, 2-imino-, and 
its salts (Traube and Archer), A., i, 
901. 


a Keto dy-tetramethylglutaric acid 

and its silver salt (Francis and Will- 
son), T., 2243. 

a-Keto-j9-»i-toIuidino-a-phenylethane 

(MrCoMBiE and Scarborough). T., 
59. 

a-Keto-7 valerolactone-7-carboxylic 

acid, ethyl ester, ethyl ether of the 
enol form of, and its derivatives 
(Gault), A., i, 953. 

Ketoximea, action of heat on (Kotz and 
Wi'xstokf), A., i, 1361. 

Ketyls, metallic (Schlenk and Thal), 
A., i, 1205. 

Kidneys, physiology and pathology of 
the functions of the (Baktzner), 
A., i, 932. 

methods for observing the functions 
of the (Autenrirxh and Funk), 
A., ii, 451. 

physiology of secretion by the (Oohn- 
heim), A., i, 679. 

secretion of urine by the (Urine and 
Boulud), A., i, 558. 
energy metabolism and heat produc- 
tion of the (Tangl), A., i, 1017 . 


KidneyB, effect of partial ligature of the 
(Pilcher), A., i, 679. 
work of, in disease (Csekna and Ke- 
lemen), A., i, 1018. 
resorption of chlorides by the (LjSpine 
and Boulud), A., i, 1269. 
permeability of, to sugar, after injec- 
tion of adrenaline (v. Konschegg) 
A., i, 131. 

Kinetics of chemical reactions (Orlov), 
A., ii, 127, 12S, 681, 682, 683, 938. 
chemical, role of the solvent in (v. 

Hai.ban), A., ii, 937. 
photochemical, of hydrogen and chlor- 
ine combination (Bodknstein and 
Dux), A., ii, 1039. 

Kipp’s apparatus, tube for emptying 
(Friedmann), A., ii, 836. 

Kojic acid and its •derivatives (Yabuta), 
A., i. 180. 

Koji-diastase, properties of (Kita), A., 

i, 410. 

Kragerite from Norway (Watson), A., 

ii, 140. 

Krypton, spectrum of (Buissox and 
Fabry), A., ii, 361. 

Kuko. See Lydian chin nine. 

Kynurenic acid (4-hydroxy quinoline- 
3 -carboxylic add) (Homer), A., i, 646. 

Kyrine, constitution of (Levene and 
Birchard), A., i, 109. 


L. 

Laboratory apparatus (Berlin), A., ii, 
38. 

Labradorite from Ireland (Hutchinson 
and Smith), A., ii, 66. 

Laccaic acid and its derivatives (Dim- 
hoth and Goldschmidt), A., i, 982. 

Laccain, o- and /8-bromo-, and deriva- 
tives (Dim koth and Goldschmidt), 
A., i, 982. 

Lar.ta.rius piperatus, chemistry of (Zell- 
ner), A., i, 573. 

Lactase of mammary glands (Bradley) 
A., i, 219. 

Lactation, metabolism during (Dienes), 
A., i, 1263. 

Lactic acid, formation of, by acetic acid 
bacteria (Osterwa lt> er), A., i, 683. 
formation of, in the autolysis of organs 
(Sobolev), A., i, 219. 
formation of, in blood (Loeb ; Gries- 
k.vch ), A., i, 667 ; (Griesbacii and 
Opp ex h timer), A., i, 1258. 
formation of, from methylglyoxal 
(Levene and Meyer), A., i, 932. 
biochemical production of, from 
methylglyoxal, and its formation in 
nature (Neuberg), A., i, 927. 
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Lactic acid, production of, m amphibian 
muscle (Peters), A., i, 1412. 
production of, by fermentation of 
sugars (Claflin), A., i, 1024. 
decomposition of, by sunlight (Ganas- 
sini). A., ii, 370. j 

decomposition of, in ultra-violet light ; 

(v. Euler and Ryd), A., ii, 544. 
volatility of (Hart and Willaman), j 
A., ii, 736. | 

alcoholic fermentation of (MAzfc), A., 

i, 567. , j 

use of, in pickling cucumbers (Kosso- | 
wicz and v. Grille r), A. , i, 568. \ 

estimation of (Beli.kt), A., ii, 636. j 
estimation of, iu urine (Ishihara), \ 
A., ii, 536 ; (Dapper), A., ii, 637. j 

Lactic acid, metallic salts, rotation dis- , 
persion of (Volk), A., ii, 88. 

Lactic acid, methyl J-cstcr, and rotation j 
of derivatives of (Patterson and i 
Forsyth), T., 2263 ; P., 284. | 

Lactic acid, 333 'D'icliloro-, and its j 
nitrile and ester, transformation of, 
into dichloropyruvic acid and its dc- ] 
rivatives ( Kotz and Otto), A. , i, 1309. ; 

d-Lactic acid (par alactic acid, sarcolqrtic l 
acid) in diabetic muscle (Wood- ! 
yatt), A., i, 936. j 

estimation of, in body fluids ami : 
organs (Yoshjkawa), A., ii, 989. ! 

Lactohydroxamic acid, sodium salt (Ley j 
and Mann cues), A., i, 347. 

Lactones, action of thionyl chloride on | 
(Barrier and Locquin), A., i, j 
336. 

from ethyl dicarbethoxydiinethyhu/cZo- | 
propaneiualonate, structure of ( Per- j 
kin and Thorpe), T., 1760 ; P., 
259. 

3-Lactones, ketonic decomposition of 
(OTTJ, A., i, 1302. 

Lactone-dicarboxylic acids, stereoiso- 
meric, derived from a-hydroxynw- 
camphoronicacid(AscHAx), A., i, 887. 

Lactonic acids, action of thionyl chloride 
on (Barrier and Locquin), A., i, 337. 

Lactose (milk sugar), nutritive value of, 
in Eck’s fistula (Dkaudt), A., i, 
926. 

estimation of, polarimetrically in pres- 
ence of ammonium sulphate (Jaiin- 
sox-Blohm), A., ii, 351. 
estimation of, in milk (Sanfklici), 
A., ii, 447 ; (Welker and Marsh), 
A., ii, 634 ; (Kretschmer), A., ii, 
635. 

Laevulic acid (3 -acd ylprojrion. ir acid; 
actlonylacclic acid), ethyl ester, and 
allyl bromide, action of magnesium on 
a mixture of (Schtschkrica), A., i, 
244. 


Laernlose (d-fructose, fruit S(/ . 

measurement of the intensity , 
ultra-violet light by mean? 0 f flu!.’ 1 
thelot and Gaudecho.vI \ 

267. * ' 

influence of acids on the rot at i an 
(Worley), A., ii, 652. 01 

addition of salts and noil electrolyte 
to solutions of (Walker! a'" if 
368. ’’ 


Lakes (Pfeiffer, Fischer, Kuntnep 
Monti, and Pros), A., i, 879. " 

Lamp, tungsten. Sec Tungsten, 
Lanthanum chloride, compound of, with 
glycine (Pfeiffer and v. MorfiskiI 
A., i, 710. 

Lanthanum, separation of, from mu<,. 
sten (Wunder and Schapira], \ u 
797. 

Lapachol, isolation of, from the wood of 
Aviccnnia tomeiiUm (Bournot 1 A 

i, 1070. 

identity of “tecomin” with (0»r. 
f.rle), A., i, 748. 

Larkspur. See Delphinium. 
Lassaign6 reaction, the, for detectinn 
of organic nitrogen (Mullikex and 
Gahriel), A., ii, 789. 

Latex, ehlorogenic and saccharic acids in 
(Gorter), A., i, 148. 

^-Laudanine aud its salts (Decker ami 
Eichler), A., i, 289. 

Laumontite from Ashio, Japan (FuKr- 
chi), A., ii, 67. 

Laurie acid [dodcroic arid), synthesis »f 

glycerides of (Thieme),A., i. 701. 
Laurolenic acid. See Lauronolic acid. 
Lauronolic acid, preparation of (Bj:E]>t 
and Amann), A., i, 162. 
calcium salt, water of crystallisation of 
(Burke), A., i. 1153. 
•y-Lauronolic acid. See Camplionetiic 
acid. 

Laurylglucosamine, o-amino-, anhydride 
(Weizmann ami Horwoon), A., i. 
958. 

Lava from Madagascar (Lacroix', A., 
ii, 235. 

Lead, arc and spark spectra of 'Klein , 
A., ii, 262. 

molten, surface tension of, in contact 
with lead chloride and potassium 
chloride (Lorenz and Lif.ii.vann, 
A., ii, 560. 

corrosion of, by calcium liydroxx.l 1 
(Vavbf.l), A., ii, 777. 
solubility of, in water (Bcala), A., »■ 
409. 

action of different waters on \Heap, 


A., ii, 862. , 

separation of, from water (.ahvu , 
A., ii, 709. 
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Lead alloy*, analysis of (Gartbn- 
meister), A., ii» 1075. 
with antimony, magnetisation and 
constitution of (Lkroux), A., ii, 
554. . 

with antimony, copper, and tin, 
analysis of (Demokest), A., ii, 982. 
with mercury, action of aliyl sulphides 
on (BaNERJEE), A., ii, 961. 

Lead compounds, behaviour of, in the 
organism (Riva), A., i, 566. 

Lead salts, sparingly soluble, decomposi- 
tion of (Auerbach and Pick), A., 
ii, 1057. 

influence of, on vegetation (Stoklasa), 
A., i, 324. 

influence of, on wheat (Voelcker), 
A.,i, 1430. 

Lead carbonate, basic (white lead), pre- 
paration of (Hof), A., ii, 506. 
potassium carbonate (Datta and 
Murhehjf.a), P-, 187. 
chloride and ammonium chloride, 
equilibrium between (Dkmak- 
isieux), A., ii, 409. 
ami fluoride and phosphate, com- 
bination of (Amadori), A., ii, 216. 
chromate and sulphate, solubility of 
(v. Hevesy and Paneth), A., ii, 
961. 

oxide, action of hydrogen peroxide on 
alkaline solutions of (ZoTIER), A., 
ii, 216. 

/ri'oxide, colloidal, preparation of 
(Gutbier and Sauer), A., ii, 
505. 

estimation of, in red lead {Finzi and 
Rapuzzi), A., ii, 624. 

Triplumbio fctfroxide {red lead), equili- 
brium of the formation of (Mil- 
BAUKR), A., ii, 138. 
properties of (Brown and Nees), 
A., ii, 410. 

estimation of lead dioxide in 
(Finzi and Rapuzzi), A., ii, 
624. 

Lead phosphide (Bossukt and Hacks- 
pill), A., ii, 1055. 

sulphate, equilibrium of potassium 
sulphate with (Grahman.n), A., 
ii, 584. 

se|var&tion of calcium sulphate and 
(Erj.exmkyer), a., ii, 1076. 
sulphide, equilihrium of, with anti- 
mony sulphide (Pi-ilabon), A., ii, 
330. 

and strontium dithionates, formation 
of mixed crystals of (Ambronn), A., 
ii, 321. 

thiosulphate, precipitation of, and its 
behaviour on boiling with water 
(Perkin, s and King), T., 300. 


Lead tungstate, miscibility of, with 
cerium tungstate (Zambonini), A., ii, 
596. 

Lead organic compounds with tlriocarb- 
amides (Krulla), A., i, 11/4. 
azomides, normal and basic (Wohler 
and Krfpko), A., ii, 703. 
cyanide (Gupta), P., 361. 

Lead, detection of, col ori metrically 
(Schewket), A., ii, 890. 
detection of, ill bismuth subnitrate 
and bismuth carbonate (Guerin), 
A., ii, 1076. 

detection and estimation of, in organic 
materials (E keen meyf.r). A. ,ii,1076. 
detection and colorimetric estimation 
of, in potable water (Winkler), A., 
ii, 246. 

estimation of (Meerburg), A., ii, 879. 
estimation of small quantities of 
(Elhden and Stansfield), T., 
1039 ; 1\, 173. 

cathodic estimation of (Gahten- 
meister), A., ii, 1075. 
estimation of, in paints (Utz), A., ii, 
76 ; (Sachkr), A., ii, 435. 
estimation of, in tin (Vannikr), A., 
ii, 153. 

estimation of iron, colorimetrically, in 
(Schaeffer), A., ii, 439. 
attempts to separate radinm-/J and 
(Panf.th and v. Hevesy), A., ii, 
1008. 

Lead accumulator. See Accumulator. 

Lead dross, assay of, by electrolysis 
(Bertiaux), A., ii, 731. 

Lead ores, roasting of (Schenck), A., 
ii, 1057. 

Lead tree, formation of a, in a silicic 
acid gel (Simon), A., ii, 505. 

Leaves, occurrence of arsenic and man- 
ganese in (Jalmn and Astki/c), A., 
i, 948. 

carbohydrates in, during development 
(Michel-Duranu), A., i, 948. 
effect of chloroform on the respiratory 
exchanges of (Thoday), A., i, 1425. 
migration and displacement of 
mineral constituents ill (ANDRft), 
A., i, 431. 

displacement by water of nitrogenous 
and mineral substances in (Andre), 
A., i, 233. 

methyl alcohol in (XiCLOt-x), A., i, 
1425. 

green, influence of previous conditions 
on the respiratory quotient of 
(Maquenxe and Demoussy), A., i, 
232. 

Lecanoric acid, methyl ester, trimethyl 
ether of (E. and H. O. L. Fischer), 
i, 478, 
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Lecithin, synthesis of (GflOn), A., i, 
245. 

synthesis of, in the hen (McCollum, 

' Halvin’, and Drescheh), A., i, 
132. 

extraction of, and like substances from 
seeds (Trier), A., i, 1140. 
extraction and hydrolysis of, from 
bean and oat seeds (Trier), A., i, 
1028. „ 
influence of, on the action of drags 
(Lavrov), A., ii, 1135. 
influence of, on the metabolism of 
nitrogen and phosphorus (Patta), 

‘ A., i, 125. 

oxidation of, iu presence ol iron salts 
(Warburg and Mkyeruof), A., i, 
698 ; (Thunbkrg ; Warburg), A., 
i, 1041. 

action of, with radium emanation ami 
thorium- A (Nbubekg and Karc- 
zag), A., i, 793. 

toxic action of, alone and ^with 
poisons (Hansciimidt), A., i, 796. 
estimation of, in its preparations 
(Cohn), A., ii, 352. 
estimation of, in tissues (Cuuick- 
shank), A., i, 1128. 
estimation of phosphorus iu (Freuxd- 
lkr), A.,ii, 151. 

Lecithins, synthesis of (Gkun and 
Kade), A., i, 158. 

variable haemolytic etlect of (Cruick- 
shank and Mackik), A., i, 1125. 

Lecture experiments to show the specific 
action of catalysts (Abel), A., ii, 
691. 

preparation of copper acutylide and 
the ijf-nilrole of nitroisopropane as 
(Rurfi), A., ii, 692. 

for the production and explosion of 
electrolytic gas (Fighter), A., ii, 
38. 

with rare gases (Gehlhoff), A., ii, 
857. 

illustrating the luminosity ot phos- 
phorus (Twiss), A , ii, 131. 
photochemical (B audisch and Fuusr), 
A., ii, 39. 

demonstrating the volumetric coin- 
position of water (STKITAR), A., ii, 
770. 

Leguminosffi, presence of stachyose in 
the seeds of (Tanret), A., i, 235. 

<*j/c^Lepargyh7ianunotolan (Ruggli), A., 

i, 1106. 

Lepidylamiue. See Methylouinoline, 4- 
amino-. 

Leucaemia, differentiation of, by the 
oxydase reaction (Dunn), A., i, 560. 

Leuco-bases derived from dipheuylethyl- 
ejje (J^emoClt), A., i, 1385, 


y a >aiiiitf 


Leucocytes, action of, on 

(Levene and Meyer), a., i y,-- 
action of, on hexoses fLnVvp"' 
Meyer), A., i, 932. ‘ an, ‘ 
See also Blood-corpuscles, white 
Leucocytozoon sypkilidis, staining nf 
with colloidal colouring j® tf ’ 
(McDonagh and Warm si \ T * 
1274. ■’ ' ■’ l - 

Leucoellagic acid and its derivative 
(Nierenstein and Rixos), A., j. nn 
Leucoindophenola, compounds of \ 
chloTO-2:4-dinitrobenzene and i\. 
sella & Co.), A., i, 98. 
LeucylglucoBamiue anhydride jWm. 

mann and Hopwood), A. i, jw" 
Light, production of, by chemical' mm 
(Vincent and Mauley), a ii 
3ri9 ; (Bancroft), A., ii. 5^" 1 
physiological production of {Dniiu, 
A., 1,1021. 

relation between absorption, djo*,.. 
sion, and fluorescence of 
boko). A., ii, 542. 
measurement of the energy of ravs of 
(Winthek), A., ii, 458." 
chemical efficiency of the energy -,t 
(Weigert), A.* ii, 3. 
chemical action of (Suida), A.. i f as 
j 52; (Cl am Kuan and Surer 4 ’ 

i, 350, 1356 ; ii, 545. 
influence of, on isomerism (Lowry 

and COURTMAN), T., 1214 ; P., liJS. 

I influence of, on surface tension (Mark- 
nine ; Heseuus), A., ii, 390. 
dissociation of gaseous coni pounds k 
(Berthelot and Gabdechus). A,, 

ii, 369. 

absorption of, by inorganic salts (Ax- 
dekson; Brown), A., ii, 454 ; 
(Houstoun and Gray; Hovstoux 
and Cochrane), A., ii, 649; (Hovs* 
toun), A., ii, 650. 
absorption of, by aqueous salt solu- 
tions (Guy, Schaeffer, and Junes:, 
A., ii, 362. 

development of colours bv (Bai’IH>«h 
and FUrst), A., ii, 38. 
action of, on pigments (Eibser aud 
Gerstackek), A., i, 254. 
precipitation of iron by (Molisch), 
A., ii, 1060. 

action of, on the germ illation of seeds 
(Lehmann), A., i, CS7. 
ultra-violet, magnetic rotation ot, in 
gases (Strks), A., ii, 158. 
measurement of pliotocheran a 
effects produced bv (Matthew > 
and Dewky), A.,_ii, h|9. 
measurement of the intensi y 0 , t 
a laevnlose actinometer 


lot and Gai: reckon 


sk A.,a,M«* 
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Lurh.t, ultra-violet, absorption of, and 
* chemical lability (H knrt), A. , ii, 


690. ' 

decompositions in (Kailan), A., 
ii, 1000. 

absorption of, by acetone (Bielecki 
and Henri), A., ii, 363. 
absorption of, by aliphatic acids 
ami their esters (Bielecki aud 
Henri), A., ii, 86, 263, 895. 
action of, on aldehydes (Fuankk 
and Pollitzek), A., i, 703. 
effect of, oil gaseous com}>ounds 
(Beiithelot and Gaudkchon), 
A., ii, 458. 

absorption of, by aliphatic nitro- 
gen compounds (Bielecki and 
IIk.nri), A., ii, 650. 
activation of oxygen by (Weigert), 
A., ii, 266. 

absorption of, by ozone (Fabry and 
Buisson), A., ii, 362. 
inversion of sucrose by (Berthelot 
and Gaudeciion), A., ii, 267. 
decomposition of sugars by (Ber- 
thelot and Gaudkchon), A., 
ii, 4. 

action of, on water, ice, and aqueous 
solutions (Obolensky), A., ii, 3. 
action of, on the rabbit’s ear (Moy- 
cno), A., i, 424, 678. 


ugnoceric acid from spbingomyeline 
(Lkvenr), A., i, 917. 
constitution of (Leyene and West), 
A., i, 889. 

and R-broino-, a-hydroxy-. o-iodo-, 
and their derivatives (Meyer, Brod, 
and Soyka), A., i, 1151. 
ume. See Calcium oxide. 

Jme, hydraulic, containing magnesia 
(Kallauxer), A., ii, 1055. 

Jme juice, nitrogenous constituents of 
(Fink), A., i, 327. 

limestone, minerals from the, of Kaiser- 
stuhl, Baden (Daub), A., ii, 611. 
carboniferous, from the Avon gorge, 
Bristol (Chapman), A., ii, 65 . 

Jme trass, zeolitic properties of, com- 
pared with varieties of soils (Buss- 
mann), A., i, 812. 

1:6 Limonetritol and its oxidation 
(Lerkbev), A., i, 1287. 

connective tissues of (Brad- 
ley), A., i, 556. 

linalool, sodium hydrogen sulphite 
compound of (Hour e- Bertrand Fils, 
Dupont, and Labaune), A., i, 746 
upase ^Armstrong and Cosney), A., i, 

castor bean, action of manganous 
sulphite' on (Falk and Hajilin), 
A, i,[303. '* 


Lipase from seeds of Chelidonium (Bour- 
not), A., i, 920. 

from pancreatic cysts (Bourxot), 
A., i, 920. 

action of (Lombroso ; Fai.k), A., i, 

664. 

influence of hydrogen ion concentra- 
tion on the action of (Davidhohn), 
A., i, 545. 

Lipoid arsenic compounds (Fischer and 
Klemperer), A., i. 716. 

Lipoids (Frankel, Kirschbaum, and 
Linnert), A., i, 128. 

. of blood, influence of, on phagocytosis 
(Stuber), A., i, 788, 1012. 
of the brain (Smith and Mair), A., i, 
313; ii, 740. 

of egg-yolk, metabolism of (McCollum 
and Steenbock), A., i, 549. 
properties of, from pig’s liver and cgg- 
yollc (Wilson), A., i, 1180. 
resembling lecithin, extracted from 
egg-yolk, heait, liver, and kidney 
(Cruickshank), A., i, 796. 
from the heart muscle of the ox 
(Rosbnbloom), A., i, 676. 
of nervous tissue (Serona and 
Palozzi), A., i, 1410. 
indispensability of, for life (Stepp), 
A., i, 1409. 

possible action of, as antigens (Ritchie 
and MrLLER), A., i, 308. 
influence of, on coagulation of blood 
(Rumpf), A., i; 1259. 
hremolysis by (Kir.sche), A., i, 1261. 
action of, on the frog’s heart (Clark), 
A., i, 1266. 

influence of, on narcosis of muscle 
(Choquakd), A., i, 423. 
effect of, on osmosis in living cells 
(Vernon), A., i, 802. 
influence of, in the action of oxydases 

(Vernon), A., i, 220. 
estimation of, in blood -serum (Grim- 
BERT and Laudat), A., ii, 164. 
phosphorus-containing, estimation 
of, in tissues (Mayer and 
Schaeffer), A., i, 1017. 

Liquids, photo-electric properties of (La 
Rosa and Cavallaro), A., ii, 
918. 

potential at contact of (CUMMIXG aud 
Gilchrist), A., ii, 917. 
electrical conductivity of thin layers 
of (Ungerer), A., ii, 747. 
electrical phenomena associated with 
the splashing of (Christiansen), 
A., ii, 97, 177 

capillarity and compressibility of 
(Bogdan), A., ii, 192. 
molecular association of (BATSCHIN- 
ski), A., ii, 188. 



ii. 1402 


INDEX OF SUBJECTS. 


Liquids, molecular attraction in, and in 
their films (Garner), A., ii, 673. 
molecular cohesion of (Mathews), 

A., ii, 929. 

molecular complexity of (Turner), 

A., ii, 115. 

miscibility of (Holmes), T., 2147 ; P., 
362. 

partial miscibility of (Baud), A., ii, j 
193. 

influence of pressure on the misci- 
bility of (Kohnbtamm and Timmer- 
mans), A., ii, 481. 

lecture experiments showing forma- 
tion of binary eutectic mixtures of 
(Kurnakov and Efremov), A , ii, 
207. 

heat of dilution and specific heat of 
(Richards aud Rowe), A., ii, 
920. 

specific heats of binary mixtures of 
(Campetti). A., ii, 921. 
compressibility and differences of spe- 
cific heats of (Peczalski), A., ii, 
1022. 

internal pressure in (Amagat), A., ii, 
185. 

internal pressure and latent heat of 
(Lewis), A., ii, 107. . 

latent heat of expansion of (Lewis), | 
A., ii, 104. 

fluidity of binary mixtures of (Bing- ; 
ham, White, Thomas, and Cad- 1 
well), A., ii, 675. 

viscosity of (Batsch inski), A., ii, 26, 
928. 

viscosity of binary systems of (Kttrn- 
akoy and Sdemtschushni), A., U, 
190. 

turbulence viscosity of (MlE), A., ii, 
192. 

influence of temperature on the turbu- 
lent flow of (Schaefer and Frank- 
knrf.kg), A., ii, 191. 
surface tension of (Ki.ekman), A., ii, 
26, 301 ; (IIakdy), A., ii, 4S0. 
adiabatic expansion of (Gay), A., ii, 
382,668. 

expansion pressure of (Gay), A., ii, 
388, 1027. 

adiabatic and isothermal compressi- 
bilities of (Tyker), T., 1675 ; P-, 
252. 

rate of evaporation of (pe Hken), A., 
ii, 755. 

surface energy and constitution of 
(Bennett and Mitchell), A., ii, 
927. 

specific volume of binary mixtures of 
(van Klooster), A., ii, 189. 
absorption of water by (Wolff and 
Buchner). A., ii, 568. 


Liquids, absorption of. bv filter 

(Krais), A., ii, 931. P 4 !* 1 

wetting of glass surfaces by 
MANN), A., ii, 559. 3 W)F - 

evolution of heat ou immersion of l„ 
powders in (Gaudechos), a 

distribution of a suspended substa,, CP 
throughout two (Reinpkks, \ •; 
852. ’ u ‘ 

solubility of solids in (Kras*™,..* 
A., ii, 391. )Sl ' 

apparatus for extraction of (Avr.v 
A., ii, 497. V N ' 

apparatus for extracting, ami f 
collecting 'sediments from thl 

(Spaeth), A., ii, 578. 
polymerisation of (Carver) a ii 
24, 25. ’ '■ 

biological, electrometric measurement 
of acidity in (Hasselbalh) a 
ii, 379. J! ! 

surface tension of (Erdmann) \ 
ii, 390. 

binary mixed, properties of (Dfaj. 
son), A., ii, 30. 

immiscible, electrocapiilary phenom- 
ena at the surface of (Kandidov, 
A., ii, 664. 

mixed, magnetic birefraction of 

(Cotton and Motion), A. ii 
538. 

molecular condition of (Atkins and 
Wallace), T., 1401 ; P., ]94. 
chemical equilibrium in (Hoenen 
A., ii, 394. 

surface tension of (Worley'. If, 
359, 360. 

showing Christiansen’s phenomenon 
(Bodroux), A., ii, 358. 
fractional distillation of, with steam 
(Ourwitsch), A., ii, 295. 
optically active, rotatory dispersion of 
, (Lowry, Pickard. and Kenyon). 
348. 

organic, magnetic rotation and disper- 
sion of (Low ky), P., 221. 
vapour density of (Scm'LZE), A., ii, 
926. 

! volatile, viscosity of (Rankise-, A, 
i ii, 760 ; (Kuenf.n and VisSF,H«, A., 
ii, 833. 

Liquorice-juice and -sweetmeats, estim- 
ation of glycyrrhizicacid in (Ditrier.', 
A., ii, 638. . , . ( 

Lithium, s^ctrum of, and its relation to 
the atomic weight (Zeeman), A., n, 
812. 

Lithium salts, influence of, on wheat 
(Voelcker), A., i, 1430. 
influence of, on yeast (Bokorny), - 
i, 428. 
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Lithium bromide, molecular conductivity 
aud viscosity of, in mixtures of 
methyl alcohol or acetone with benz- 
ene and nitrobenzene (Fischi.rr), 
A., ii, 1/8. 

rhlorate, crystallography of (Bruhl), 


A., ii, 50. 

perchlorate, fused, stability and an- 
hydrous condition of (Richards and 
Cox), A., ii, 588. 

chloride, equilibrium of, with alkaline 
earth chlorides (Sandonnini), 
A., ii, 588. 

solubility of, in water and alcohol 
(PjSa dr Rubies), A., ii, 843. 
compounds of, with glycine and 
alanine (Pfeiffer and v. Model- 
ski), A., i, 710. 


hydroxide, electrolysis of solutions of 
‘{(Echsnek de Coninck and Bou- 
tahic). A., ii, 665. 

Wr'/ molybdate (Wkmpk), A., ii, 59. 
nitrite, preparation and properties of 
(Ball and Abram). T., 2130; P., 


197. 

mctasilicate, equilibrium of, with 
aluminium metasilicate (Ballo and 
Ditti.er), A., ii, 51. 
sulphate, equilibrium of, with alkali 
sulphates (Spielrein), A., ii, 701. 
compound of, with cobaltons sulphate 
(Calc aox i and Maroita), A., ii, 
1060. 

Lithium copper ferrocyanide (Bhaduri 
and Sarkar), A., i, 838. 

lithium, estimation of (Milford), A., 
ii, 434. 

estimation of, spectroscopically (Skin- 
ner and Collins), A., ii, 726. 
estimation of, in mineral waters 
(Winkler), A., ii, 877. 

Lithium electrode. See Electrode. 

Litmus paper as an indicator (Walpole), 
A., ii, 720. 

Liver, behaviour of acetic acid in the 
perfused (Loer), A., i, 130. 
formation of aeetoacetic acid in (Emb- 
dkn and Loer), A., i, 1411. 
metabolism of fatty acids in the 
(Mottram), A., i, 124. 
formation of carbon dioxide iu the 
(Fueisk), A., i, 1267. 
catalase of the (Michaelis and Pech- 
stein), A., i, 1008. 
formation of fat in the (Leo and 
Baohem), A., i, 314. 
formation of fat in the, during phos- 
phorus poisoning (Lf.o ; Leo and 
Frusch ennikov ; Leo and Bachem), 
A., i, 314. ’ 

function of, in metabolism of fats 
(Rarer), A., i, 546. 


Liver, formation of glycogen from glyceT- 
aldehyde in the (Parnas), A., i, 554. 
disappearance of glycogen in the 
(Lesser), A., i, 931. 
effect of changes in the circulation of 
the, on nitrogen metabolism (Mat- 
thews and Miller), A., i, 932. 
distribution of nitrogen in autolysis of 
(Bortock), A., i, 131. 
artificially perfused, formation of sugar 
in (Embden, Schmitz, and Witten- 
berg), A., i, 1411. 

trimyristin and cephaliu in the 
(Frank), A., i, 674. 
mineralisation of the, in carcinoma 
(Rorin), A., i, 317. 
autolysis of, action of iron salts on 
(Pollini), A., i, 218. 
effect of extirpation of the pancreas on 
the activity of the (Lesser), A,, i, 
1268. 

vascularity of Hie (Burton-Opitz), 
A., ii, 138. 

frog's, formation of sugar in the 
(Bang), A., i, 552, 553, 1267. 
influence of anoxybioais on the 
disappearance of glycogen in the 
(Lesser), A., i, 1129. 
human, occurrence of metals in the 
(van Itallie and van Eck), A., 
i, 217. 

rabbit’s, effect of ingestion of water on 
fatty infiltration of (Smirnov), A., i, 
1267. 

of tumour-bearing rats, glycogen in 
the (Ckamkr and Lochhead), A., 
i, 792. 

estimation of the activity of the (Hey- 
ninx), A., ii, 641. 

estimation of glycogen in the (Bierry 
and Gatin-Cruzewska), A., ii, 160. 

Liver glycosuria. See Diabetes. 

Lixiviation, economic (van Ginn ekes)* 
A., ii, 1030. 

Loams from Japan (Seki), A., i, 436. 

Lophine. See Triphcnylglyoxaline. 

Lotus comieulatns , cyanophoric variation 
in (H. E. and E. F. Armstrong and 
IIorton), A., i, 575. 

Lucerne (alfalfa's, enzymes in the seeds 
of (Jacobson), A., i, 151. 
and corn grain, comparative efficiency 
of the nitrogen from (Hart, Hum- 
phrey, and Morrison), A., i, 151. 

Luciferase (Dubois), A., i, 1021. 

Luciferesceine (Durois), A., i, 1021. 

Luciferin (Dubois), A., i, 1021. 

Ludlamite from Japan (Fukuchi), A., ii, 
65. 

Luminescence (Farnau), A., ii, 1001. 
and oxidation (BLANCHETifeRR), A., ii. 
743. 
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Luminescence in cathode tubes, effect of Magnesium, influence of, on the o r 

temperature on (Farnau), A., ii, of Aspergillus niger (Watepm 

746, A., i, 1027. Av 

chemical, produced in physiological effect of replacement of, W 
substances (McDermott), A., ii, 545. in culture of Aspergill Vin ” in 

Lungs, gaseous metabolism of the (Evans (.Tayillier), A., i, 32t5. 

ami Starling), A., i, 1123. use of, in qualitative organic ai.nL- • 

work done by the (Hill), A., i, 921. j (Girai, Pereira), A., ii t 24 j • '' 

action of drugs on the (Jackson), A., i Magnesium alloys with aluiiiinii,,!, , 

i, 319. . | ziuc (Ecm), A„ ij, 4fls ;""" '»'> 

tf-Lupanine aud its salts and derivatives, Sec also Magnalium. 

and hydroxy-, aurichloride (Beckel), 1 with cadmium and zinc (Hi-rxi 1 
A.,i, 86 . Sandonnini), A., ii, yj, ' w 

Lupine, influence of cancer extracts on , Magnesium salts, action of 
the growth of seedlings of (Rosen- ; hydrogen carbonate 011 i'Viv-iv ' 1 
BLOOM), A., i, 687. .. A., ii, 196. 

lutein, constitution of (Serono), A., ii, action of, on soap solutions (IUmvk 
748. ! and Smith), T., 992 ; l'., 

Lychnis gilhugo, estimation of the con- 1 and ammonia, action of uric acid will. 

atituents of (Korsakov), A., i, 149. j (Sai.kowski), A., ii, 2-15. 

Lycium chinense (kuko), constituents Magnesium carbonate, thermal 
of the berries of (Furlya), A., i, tion of (Marc and Shirk) a ;; 

1033. , JOS. 

Lycoctonine and its salts (Schulze and chloride, equilibrium in the .^tciti- 
Bierlixc), A., i, 287. ammonia, water, and (Diomsiev.’ 

Lycoctoninic acid (Schulze and Bier- A., ii, 936. 

UNO), A., i, 287. equilibrium in the system: i w t»<. 

o- and 0 Lycoperdin (Kotake and Sera), sium chloride, water, ai*d{Uiiu.; 

A., i, 1212. A., ii, 775. 

Lycoperdm bovista, constituents of estimation of, in water (Bosshahu 

(Blanksma), A., i, 328. and Buuawzow), A., ii ; 245, 

Lycorine and its salts, and its identity hexammine iodide and nitrate (Frank. 
with narcissine (Asaiiixa and Sugii), lin), A., ii, 956. 

A. i 1093. teiraiuolybdate (Wkmi-e), A., ii, 

LyBine (tu-diaminokexoic acid), pro- 59. 

duction of, by hydrolysis of gliadin oxide [magnesia), ratio of lime m, in 
and zein (Osborne and Leavens- soil (Voeloker), A., i, 1429. 

worth), A., i, 916. apparatus made of (W kpkkinu), l, 

ii, 578. 

M j ammonium phosphate, pm-i|iiiiuiou 

j of (Quaiitarou), A., ii, 1070. 


• Madura aarantiaca, comparison of the | 
- latex of, with those of Ficus carica and J 
Brcntssondia papyrifera (Gerber), A., j 
i, 806. ' ! 

Magma, gaseous mineralisers in a 
(Niggi. 1), A., ii, 33. : 

Magmas, volcanic, composition of (Pina . 

HE Rhbies), A., ii, 424. j 

Magnalium, use of, in qualitative organic , 
analysis (Giral Pereira), A.,ii, 244. 
Magnesia. See Magnesium oxide. i 

Magnesite, amorphous, thermal dis- 
sociation of (Kali.auneu), A., ii, 216. 
Magnesium in the brain (Novi), A., i, ! 
1128. ! 
preparation of (Matig son), A., ii, 50o. . 
spectrum of (Nacken), A., ii, 361. 
arc and spark spectra of (Fowler ; ; 

Fowler and Reynolds), A., ii, 812. j 
double phosphates of, with amines 
(Barthe), A., i, 1045. 


sulphate, absorption of, in tin- intest- 
ines (Cobet), A., i, 550. 

Magnesium organic compounds (G un.- 
xard), A., i, 693. 
isomeric and tautomeric {Schmimjs 
and Garcia Bancs), A., i, 50. 
action of, with aromatic ethers 

(Tschelincev ami r.AVi.nv), A.,i. 
461. 

reduction by (GoiMti A., i. In- 
action of, on ethyl iliazoacrtate 
(Zeiiner), a., i. 1312, 138?. 
action of, on t ri al k y I a cot 0 phe nones 
(Ram art-Litas). A., i, 1325. 
aryl haloids, action of. on ^b"| u 
(When and Still'. T., 1770 : J, 
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Magnesium organic compounds 

phenyl bromide, action of, on ni-a- 
bromo/sopropyl ketone (Umnova), 
A m i, 1063. 

Magnesium, estimation of (Wundek 
and Schuller), A., ii, Til. 
estimation of, by means of the hydro* 
een electrode (Hildebrand and 
fUitNiCD), A., ii, 72 7. 
estimation of the carbonate and non- 
carbonate hardness of water due to 
(Noll), A., ii, 623. 

Magnesium ions as oxygen carriers 
(Hauser), A., ii, 137. 

Magnetic birefraction of mixed liquids 
l C otton and Moutox), A., ii, 538. 

Magnetic double refraction, relation 
between chemical constitution and 
(Cotton ami Mouton), A., ii, 288. 

Magnetic field, use of, iu determining 
constitution (Pascal), A., ii, 544. 
effect of, on ionisation currents 
(Duane), A., ii, 7. 

influence of, on the passivity of iron 
(Beers and Lang don), A., ii, 552. 
decomposition of complex organic 
compounds in a variable (Cegiel- 
skij and Lederer), A., ii, 752. 

Magnetic rotation, variation of, with 
changes of state (Ciiaudier), A., 
ii, 544. 

of acetylenic compounds (Mourku, 
Muller, and Varik), A., ii, 994. 

Magnetic rotatory dispersion, measure- 
ment of (Lowry), T., 1322 ; P., 221. 

Magnetic susceptibility, variation of, 
with temperature (Oxley), :A., ii, 288. 

Magnetism, researches on (Oxnes and 
OosTERHurs), A., ii, 473, 751. 
theory of, and its relation to the 
periodic system of (Kunz), A., ii, 
751. 

Magnetite ( magnetic iron we) from the 
Kaiserstuhl, Baden (Hugel), A., ii, 
612. 

Magneto-chemical investigations (dr 
Haas and Drawer), A., ii, 1018. 

Magneton, theory of the (Cabrera and 
Moles), A., ii, 553. 

Magnoferrite from the Kaiserstuhl, 
liaden (Hugkl), A., ii, 612. 

Maize grains, removal of the constituents 
of, by water and aqueous solutions 
(Pohpe), A., i, 807. 
effects of nutrition with (Bagliosi, 
Amantea, and Manini), A., i, 214, 
glucosamine hydrochloride as a source 
of nitrogen in nutrition of (Hamlin), 
A., i,1142. h 

nutritive value of proteins of (Os- 
borne and Mendel), A., i, 312, 


Maiae, extraction of sngar from (dk Vil- 
morin and Levallois), A., i, 577. 
Malachite-green, synthesis of alkyloxy- 
derivatives of (VotoFek and Ma- 
tejka ; Voto£ek and Kohler), A., 
i, 759. 

Maleic acid, ammonium salt (Kkjser 
and McMaster), A., i, 248. 
methyl ester, preparation of (Keiser 
and McMaster), A., i, 253. 
Maleindialdehyde and its derivatives 
(Wohl and Mylo), A., i, 163. 

Malic acid, fate of, in the diabetic 
organism (Ringer, Frankel, and 
Jonas), A., i, 937. 

action of Bacillus cloacae on (Thomp- 
son), A., i, 228. 

estimation of, in presence of tartaric 
and citric acids (Mathiku and 
Ferre), A., ii, 990. 
estimation of, in wines (Dutoit and 
Duboux), A., ii, 888. 
estimation of, in presence of tartaric 
acid (Dunbar), A., ii, 802. 

Malic acid, 9alts of, with o-, wi-, and j>- 
toluidines (Grunwald), A., i, 
967. 

ammonium salt (McMaster), A., i, 
444. 

cupric salt (Pickering), T., 1354: 
P., 191. 

ferric salt (Pickering), T., 1361 ; 
P.,191. 

magnesium salt, crystallography and 
optical properties of (Morosch- 
KENA), A., i, 444. 

Malic anhydride (Denham and Wood- 
house), T., 1870 ; P., 262. 

Malonic acid, fate of, in the diabetic 
organism (Ringer, Frankel, and 
Jonas), A., i, 937. 

sodium derivatives of esters of, action 
of acylamino-acid chlorides on 
(Gabrif.l), A., i, 622 ; (Pfaehler), 
A., i, 750. 

salts of, with o-, wi-, and p-toluidines 
aud with 7^-4-xylidine, and their 
copper and nickel derivatives 
(Grunwald), A., i, 967. 
detection and identification of (Bou- 
gault), A , ii, 989. 

Malonic acid, ammonium salt (Reiser 
and McMaster), A., i, 248; {Mc- 
Master), A., i, 444. 
barium salt, formation and structure 
of jellies of (Flade), A., i, 824. 
uranium salt (Mazzucchelu and 
Greco D’Alceo), A., i, 161. 

Malonic acid, diethyl ester, condensation 
of, with acid chlorides (Weizmann, 
Stephen, and Agashe), T., 1855: 
P., 261 . 
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Malonic acid, diethyl ester, action of 
chloroacetyl chloride on { Se- 
nary), A., i, 191. 

sodium derivative, action of ay- 
dibromobutane on (Black- \ 
stock and Perkin), P., 74. 
interaction of 5-bromo-2:4:6-tri- 
iodo-l:3-di»itrohenzene and 
{Jackson and Whitmore), 

A., i, 273. 

sodium derivatives, and their 
absorption spectra (Macbeth and 
Stewart), P., 11. 

Malonic acids, action of potassium 
xanthate on halogen derivatives of 
(Biii.mann aud Madsen), A., i, 975. 
Malonic diphenylacetic anhydride, di- 
chloro- (St AUDI noe k, Anthes, and 
Schneider), A., i, 1340. 

Malonuric acid, aminothio- (Johnson 
and Shepard), A., i, 1103. 

Malt, amyloclastic action of (van Laeh), 

A., i, »18. 

Maltase. dialysis of (Kopaczewski), A., 
i, 541. 

action of, on starch (Wierchowski), 

A., i, 1255. 

Maltose in the products of hydrolysis of 
starch (Defren), A., i, 832. 
assimilation of, by yeast (Kluyyer), 
A.,i, 942. 

AsoMaltose in the products of hydrolysis 
of starch (Bryant and Miner), A., i, 
832. 

Mammary glands, chemistry of the 
(Campbell), A., i, 1131. 
lactase of (Bradley), A., i, 219. 
relation of the corpus luteum to growth 
of (O’Donoghuk), A., i, G75. 

effect of injection of pituitary extract 

on (Schafer), A., i, 421. 

Man, effects of muscular exercise in 
(Cook and Pembrky), A., i, 305. 
action of nitric acid on (Lehmann 
and Djehm), A., i, 320.^ 
action of “nitrous gases” on (Leh- 
mann and Hakegawa), A., i, 320. 
Mandelaldehyde, existence of, in aqueous 
solution (Evans and Parkinson), A., 
i, 1355. 

Mandelic acid (a-hydruxyphenyhicctk 
acid ; phenyl gl ycol lie acid), urethane of ] 
(E. aud H. O. L. Fischer), A., i, j 
1195. 

Mandelic acid, jo-ainino-, and its deriva- i 
tives (Heller and Fritsch), A., i, I 
365. 

Mandelic anhydride (Denham and 
Woodhouse), T., 1870. 

Mandelonitrile ( benzaldehydecya.no ■ 

hydrin), o-chloro-, calcium derivative j 
(F HANZEN and Ryser), A., i, 1042. 


Mandelonitrile, p-nitro- (I I ri , p ., , 

Fritsch), A., i, 365. ‘ ' 

Manganese, distribution of, i„ ai5 
organs (Bertrand and Mri„, !,T 
cbanu), A., i, 316. ‘ 

occurrence of, in old and vouif« ] e , 
(Jadix and Astruc), A., i gu| Ve * 
content of tumours (Medicrfvh^ , 
A.,i, 425. ' H • 

in drinking and mineral waters tji tl ,v 
and Astruc), A., ii, 870. ’ 

fixation and elimination of, in ra y 0 ; r 
(Bertrand and Medigiikcfam? 
A.,i, 224. ' •’ 

influence of, on low-carbi.u uteeU 
(Stadeler), A., ii, 512. s 

Manganese alloys, ferromagnetic f 
kind), A., ii, 222. 

Heusler (Wedekind), A., ii. 55 . 

(Heuslek), A., ii, 139. 
with boron, magnetic permeabilitv nf 
(Binet du Jaksonneix) \ ' ii' 
667. ‘ 1 

with cobalt (Hiegr), A., ii, 105H. 
with copper and iron (Paukwuk. 
A., ii, 55. 

with copper and nickel (Pah hay urn 
A., ii, 58. 

with copper, iron, ami nickel (Parka 
vano), A., ii, 140. 

Manganese compound, with silver 
(Arrivaut), A., ii, 598. 
Manganese compounds, oxidative aid 
catalytic activity of (Colgate , A., ii. 
965. 

: Manganese salts, absorption spectra d 
(Jaeschke and Meyer), A., ii, 

541. 

effects of, in soils (Norris), A., i, 
1.52. 

Manganic salts, investigation ■*! 

(Meyer), A., ii, 599. 

Manganous salts, precipitation of gold 
by (Brokaw), A., ii, 780. 
Manganese bromide, hydrated (Ki'sXF.t- 
zov), A., ii, 400. 

carbide (Huff and Ceksiks', A,, ii, 
325. 

carbides (Hilpkrt ami PatsemT), 
A., ii, 1059. 

^/chloride (manganous chloride, 
thermal analysis of binary mixtures 
of alkali chlorides with (Sasdos- 
nini and Scarpa), A., ii, 965. 
iodide, anhydrous, preparation of 
(Ducelliez), A., ii, 885.^ 
basic (Kussrnov), A., ii, 598 
dioxide, formation of nitrogen oxi«le> 
by heating (Askesasy and Lknti 1 . 
A., ii, 139. , , 

fnoxide, so-called (Lasksheab,. 

ii, 711. 
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Manganese silicate, heat of formation of 
{ Wologdine), A., ii, 756. 
sulphate, sodium sulphate, and water, 
equilibrium in the system 

(SCHREINEMAKERS and VAN 

Prooijb), A., ii, 775. 
action of, on plants (Montkjuar- 
tisi). A., i, 234. 

luanuria! experiments with (Ber- 
trand), A., i, 692. 
manuring of vines with (Sannixo 
andTosA'm), A., i, 1432. 
sulphide, solubility of, in sulphurous 
acid (Henderson and Weisrr), A., 
ii, 327. 

Manganomanganic ferrocyauide (Wil- 
liams), P., 32. 

Manganese, detection of traces of, in 
calcium compounds (Do.nau), A., 
ii, 743. 

detection of, by the bead and lead 
dioxide tests in presence of iron 
(Curtman and St. John), A., ii, 
77. 

estimation of (Little), A., ii, 155. 
estimation of, volumetrically (Metz- 
_ ger and Marrs), A., ii, 344. 
estimation of, in honey (Gottfried), j 
A., ii, 155. 

estimation of, in presence of iron ! 

(Pozzi-Escot), A., ii, 344. 
estimation of, in iron and steel (Huy- I 
brechts and Joassart), A., ii, i 
532. > 

estimation of, in ores (Crook), A., ii, i 
137. 

estimation of, in rocks (Dittrich), i 
A., ii, 344. ! 

estimation of, in soils (Goktner and 
Rosr), A., ii, 155 ; (Strita), A., ! 
ii, 626. 

estimation of, colorimetrically, in 
water (Haas), A., ii, 437 ; (Sciio- 
walter), A., ii, 880. 
separation of chromium and (Cor- 
nelius ; Dederichs), A., ii, 627. 
separation of iron and (Campbell). 
A., ii, 249. ' 

Manganese ores (Balab), A., ii, 1063. 
rich iii silicon, new process for ex- 
traction of (Tahugj), A., ii, 510. 
Manganese steel, thermoelectric proper- 
ties of (Hilpert and Herrmann) A 
ii, 289. ’’ 

Monis japmica, constituents of keratin 
from (Buchtala), A., i, 778. 

M 1033 tti B6ed 0ii ^ Thoms )« A *> b 
Manna preparation and pharmacognosy 
of(ZANDA), A., i, 806. 
new variety of (Furlong and Camp- 
rell), p., 128. 


Mannitol in the sap of asparagus (Bu 
solt). A., i, 235. 

compounds of boric acid and (Arbu- 
zov and Ivanov), A., i, 1052. 
compound of, with sodium glucinate 
(Blryer and Paczuski), A., i, 831. 
action of sulphuric acid on (Bloor) 
A., i, 706. 

estimation of (Smit), A., ii, 989. 
c7-Mannose, formation of, from d-glucos- 
amine (Irvine and Hynd), P., 306. 
Manometer, quartz, new (Gibson), A ii 
478. 

Toepler's differential, use of, in measur- 
ing gaseous diffusion (Foch), A., ii, 
839. 

and barometer, combination, use of a 
ground glass stopper in a (Baker), 
A., ii, 205. 

Manures, phosphorus, experiments with 
(wSeidler), A., i, 435. 
analyses of (Mitscherlich and Sim- 
meumachek), A., i, 812. 
estimation of the nutritive value of 
(Maschhaupt and Sinnicr), A., i, 
238. 

estimation of ammonia in (Folin and 
Bosworth), A., ii, 618. 

Manuriai salts, action of, on germina- 
tion of plants (Rusche), A., i, 232. 
Manuring experiments with calcium 
cyanamide, sodium nitrate, and 
ammonium sulphate (Tacke and 
Bkune), A., i, 1432. 
with potash (Fraps), A., i, 239. 
with potatoes (Rostworowski), A.,i 
236. 

Marcasite from Podolia, Russia (Wat- 
it.sch}, A., ii, 970. 

constitution of (Akbeiter), A., ii, 
781. 

Marchi reaction for fat (Cramer, Feiss, 
and Bullock), A., ii, 802. 

Hargario acid, history, preparation, and 
esters of (Ruttan), A., i, 586. 

Marls of Umbria (Bachilli), A., ii, 
775. 

Martensite (Hanemann), A., ii, 412. 
Mass action, law of, and ionisation 
(Bousfield), T., 307; P.,3, 371. 
Matches, detection of white phosphorus 
in (Sciirodkr), A., ii, 619. 

Matter, state of aggregation of (v. Wei- 
marn), A., ii, 31. 

Maucherite (Grunling), A., ii, 516. 
Maxwell’s law, apparatus for demon- 
strating (Piwnikiewicz), A., ii, 388. 
Meat, chemical changes in, dried* in a 
vacuum (Davis and Emmett), A. 
i, 551. 

presence of succinic acid in, and in its 
extracts (Kinbeck), A. , i, 1 132. 
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Meconic acid, morphine n&rcotine salt 
of (Boehringer ti Sohnb), A., i, 
385. 

Meconine, a-eyano- (G. M. and K. 
Robinson), P., 267 

Meerschaum, structure and properties of 
(Michel), A., ii, 519. 

Melamine and triamino-, preparation of 
(STOLLfe and Kkauch), A., i, 960. 
condensation of, with dextrose (Rat>l- 
bergbr), A., i, 960. 
is'oMel amine (Krall), P., 377. 

Melanin, studies on (Gortner), A., i, 
1081. 

Melanite (Uhlig), A., ii, 1065. 

Melilotus ojjicinalis and vulgai'is, estima- 
tion of coumarin in (Obkrmayer), 
A., ii, 353. 

Melitite (Busz and Rusberg), A., ii. 

97i. ... 

Mellitic acid ( be nzenehexacarboxyl ic acid) 
and its salts and derivatives (Jar- 
rabd), P., 106. 

Mellitic anhydride (Jarrard), P., 106 ; 

(Meyer and Steiner); A., i, 368. 
Melnikovite (Doss), A., ii, 64. 
Melting-point curveB (Block), A., n, 
292. 

of crystalline compounds (Korber), 
A., ii, 185. 

Melting-point determinations (Mel- 
15 rum), A., ii, 1022. 
of less fusible substances (Havas), A., 
ii, 104. 

comparison of the optical and thermal 
methods for (Nacken), A., ii, 
554 

Membranes, potential differences occur- 
ring between (Beutner), A., ii, 
468, 662. 

rubber, diffusion through (Gies, 
Rosenbloom, Welker, Beal, and 
Geiger), A., ii, 193. 

Memorial lecture, van’t Hoff (Walker), 
T., 1127. 

Ladenhurg (Kipping), T., 1871 ; P-, 
273. 

A i,7_u.p_MentlLadiene (F rancesconi 
and Serna giotto), A., i, 636. 
Menthanes, preparation of (Sabatier 
and Murat), A., i, 255. 
</-A 6 -??i-Menthenol(8) (Haworth and 
Perkin), T., 2233. 

-Menthenol(8) (Haworth and 
Perkin), T., 2237. 

A 4 -Menthen-3-one (Wallach, Muller, 
and IIexjes), A., i, 63. 
Z-A 4 -Menthen-3-one, derivatives of 
(Wai.lacii and Auospurger), A., i, 
484. ..... . 

Menthone," action of methyl iodide and 
magnesium on (Arbuzov), A., i, 1078. 


Menthone, 8 -isonitrosoamino-, ] iv< j rc 
ammonium salt (Cckmavu' 

741. ‘ ’ ■’ l - 

Menthonewonitrosoamineoxime arid ; 

salts (Cusmano), A., i, 742 . Us 
Menthylglycine and its salts (Mrw.. 

A., i, 1208. Ul, » 

Menthylidenehydrazine {Kishnfp- i 
i, 203. ,A - 

Menyanthes trifoliata (water trefoil i, 
vestigation of the composition’ (l i' 
during a year’s growth (BbiuftI a’ 
i, 805. ,A ’» 

Mercapt&ns {thiols), synthesis of rp ln 
NIKOV), A., i, 1295. 

Mercuric and Mercurous salts. 
under Mercury. 

Mercury, spectrum of (Stalk). A ii 
163, 813 ; (Paschen), A., ii, ijgj ’ 
band spectrum of (Liese), A.’ ii \ . 

(Stark and Wendt), A., ii,’ 617 . ' 
canal-ray spectrum of i, S talk 

Wendt, Kirschbaum, and KiV- 
zek), A., ii, 901. 

influence of metals on the surface 
tension of (Schmidt), A., ii, 1 ^. 
meniscus, electro-capillary pulsation 

of the (Roshdkstwexsky anil 

Lewis), A., ii, 13. 
vapour, dispersion product !., v 
(Wood), A., ii, 262. 
phosphorescence of (PuiLLirsl, A., 
ii, 817. 

luminosity of, under Kontgen rays 
(Landau and Piwsikifavicz, 
A., ii, 462. 

resistance of, at helium temperatures 
(Onnf.s), A., ii, 74S, 822. 
the Peltier effect at the surface of 
contact between iron and (OujTKR- 

hijis), A., ii, 13. 

critical temperature of (Mesziks). A., 
ii, 864. 

purification of (Banf.imef.), A., ii, 
961. 


apparatus for the purification ot 
(Lambert), A., ii, 1058. 
behaviour of, in the organism :8u* 
KOWSKi), A., i, 562. 
catalytic action of, in nitrations 
( W OLFFKNST E l N - and lloTEKS), A., 

i, 353. 

poisoning. Bee Poisoning, 
tercury alloys (amalgam*)^ volume 
changes of (WtRscHMinr;, A., J| i 
101, 1027. 

liquid, constitution of (HildebkaM'i 
A., ii, 470. . 1 

interaction of salt solutions a 

wit^ M 'copper, ’ snodic betaviow »f 
(Reichinsteis), A., II. 
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Mercury alloyi ^iMuJgaM) with copper, | 
electrical resistance measurements 
with (Schleicher), A., ii, 10. 
with lead, action of ally] sulphides on 
(Baxbrjee), A., ii, 961. 
with silver and tin (Knight and 
Joyner), T., 2247; P., 282. 
with sodium, action of water on 
(Baker and Parker), T., 2060; P., 
298 ; (Parker), T., 2071 ; P., 299. 
with tin, vapour pressures of (Sie- 
verts and Oeh.me), A., ii, 476. 
with zinc, vapour pressure of (Hilde- 
brand), A., ii, 755. 

Mercury haloids, solubility of, in haloid 
salt solutions (Herz and Paul), 

A., ii, 962. 

Mercuric salts, absorption spectra of 
(LEYund Fischer), A., ii, 894. 
chloride (corrosive sublimate), 
changes in dilute (DelEpixe), 

A., ii, 411. 

equilibrium in the system : cupric 
chloride, and water (Sciiheine* 
makers and Tiionus), A., ii,54. 
rate of reduction of, by phosphor- 
ous add (Linhak'I ), A., ii, 490. 
reduction of, by sodium formate 
(Findlay and Davies), T., 
1550 ; P., 250. 

haloids, constitution of the com- 
pounds of acetylene with (Man- 
chot and Haas), A., i, 1009. 
reactions of (Koiix and Oster- 
SETZEK), A., ii, 436. 
iodide, double salts of, with iodides 
of substituted ammonium bases 
(J)atta), A., i, 1046. 
nitrite, compound of, with hexa- 
methylenetetramine (Scagliar- 
ini), A., i, 166. 

oxide, dissociation of (Taylor and 
Hulk it), A., ii, 932. 
decomposition of trichloroacetic 
acid by (Brand), A., i, 1041. 
use of, as a standard in volumetric 
analysis (Rosknthaler and 
Abe i, mann), A., ii, 786. 

Mercurous azoimide, action of light on 
(Wohler and Krupko),A.,u, 702. 
chloride (calomel), conversion of, 
into soluble mercury salts (Zil- 
gien). A., i, 938. 

Heronry organic compounds (Schoel- 
leu, Schrauth, and Essers), A . 

i, 1162 . ’ * 


CIV. ii. 


preparation of (Fabbexfabrike 
vorm F. Bayer & Co.), A., i, lit 
o* ainino-sulphonic acids (Kofmann 
A., it, 962. 

with esters of carboxylic acids (Schoei 
ler and Schrauth), A., i 119 . 


Mercury organic .compounds with hydro- 
carbons, soluble silver salts of (Far- 
UENFABRIKEX VORM. F. BaYER & 
Co.), A., i, 1256. 

Mercury benzyl salts (Wolff), A., i,305. 
Mercurybisarsenosalicylic acid (Che- 
misciie Fabrik von Heyden), A. i 
417. 

Mercury biz-4-hydroxy-w-tolyl-l- 
arsinio acid, sodium salt (Chemische 
Fabkik von Heyden), A., i, 417. 
Mercurybiz-enlphoaalicylic acid and its 
sodium salts (Chemisciie Fabrik von 
Heyden), A., i, 417. 

Mercury dibenzyl, preparation of 
(Wolff), A., i, 304 ; (Pope), A., i, 305. 
Mercurydisalicylic acid ami its alkali 
salts (Chemische Fabrik von Hey- 
den), A., i, 417. 

Mercury methyl group (iviuus). A., i, 
1314. 

Mercury naphthalene derivatives (Ga- 
DAMER, BrIEGF.R, ftlld SCHULEMANN), 
A., i, 1401 

Mercury phenyl bromide (Hilpkrt aud 
Gruttner), A., i, 785 
Mercuric cyanide, compounds of am* 
monium and potassium chromates 
with (Stkumholm), A., i, 347. 
oxycyanide, disinfecting value of, 
when pure and when mixed with 
mercuric cyanide (Kuiil). A , i, 
1137. 

Mercuri alkyl- and -alkylaryl-ammo- 
ninm chlorides (Ray and Dhar), 

HercuribiB-2 naphthol-3:6 disulph- 
onic acid, sodium salt (Chemische 
Fabrik yon Heyden), A., i, 417. 
Mercuricyanoacetic acid, hydroxy-, 
and its salts and esters (Petter- 
son), A., i, 27. 

Mercuri c-cyanopropionic aoid, a- 

hydroxy- (Petterson), A., i, 28. 
(w'-Mercnridibenxoic acid, pp-di- 
amino-, mm- and pp-diaitra-, and 
their salts (Vereiniote Chemische 

WEHKE A KTI ENOESELI.8CHAFI), A., 

Mercuridiphenol, di-p- amino-, and its 
hydrochloride and acetyl derivative 
and rii-p-nitro-, and its sodium salt 
(Foukneau aud Vila), A., i, 117. 

Mercnri-a-gnaiacolpropionic acid 

(Farbenfabriken yorm F. Bayer 
& Co.), A., i, 1256. 

Mcrcuri oci-nitroacstic acid cyanide 
ethyl potassium salt and hydroxide’ 
ethyl sodium salt (Prager), A., i, b, 

Hercurithymolacetic anhydride (Fail 

BENFABRIKBN VORM F. BaYEK A 
Co.), A., i, 1256. 
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Mercury, detection of, in “kyanised 
wood (Groffier), A., ii, 531. 
estimation of, as metal, in the dry 
way (Cumming and Macleod), T., 

513 ; P., 77. 

estimation of, in atmospheric air 
(Blomquist), A., ii, 248. 
estimation of, in organic compounds 
(Lomholt and Christiansen), A., 
ii, 983. 

estimation of, in textile materials 
(Lloyd and Gardner), A., ii, 154. 
estimation of, in urine (Buchtala), 
A., i, 318 ; (Beckers), A., ii, 248. 
separation of, electrolytieally 
(Sciutmm), A., ii, 435. 
separation of, from bismuth (Casta- 
Sares), A., ii, 795. 

Mercury lamp, energy emitted by the 
(Boll), A., ii, 182. 

Mercury preparations, chemical- thcra* 
peutic action of (Kollf., Bother- 
mund, and pESCHiti ; Abrlin), A., 
i, 136. 

diuretic action of (Ferkon), A., i, 136. 
Mesaconic acid, ammonium salt (Reiser 
and McM aster), A., i, 248. 

Mesityl oxide {mcthylisobutenyl ketone; 
iso propyl hhncatdone), preparation 
of, from isohexan-8-ol-£-onc (Kohn), 

A., i, 697. 

a- and /3-semicarbazoues of (WiLSON 
and Heilbrom), T.,377 ; P., 59. 
Mesitylenesulphonic anhydride (Meyer 
and Schleol), A., i, 609. 

Meaitylic acid, methyl ester (Mij.ikan), 
A., i, 25. 

Mesohsemin, formation of, from hremin 
(Fisciier and Hose), A., i, 1250. 
dimethyl ester (Willstattep. and 
Fischer), A., i, 1253. 
MeBoporphyrin, preparation of (Fischer 
and Meyek-Betz), A., i, 111. 
magnesium compound of (Zaleski), 
A., i, 778. 

Mesoporphyrin, Jc/wchloro- (1 jnciier 
and Ruse), A., i, 1006. 

Mesothorium, preparation of (Eblek and 
Bender), A., ii, 904. 

Mesothorium -2, growth of radiothorium 
from (Cranston), A., ii, 464. 
Mesoxalic acid, esters, condensation of 
primary and secondary aromatic 
amines with (Gi'YOT and Martin- 
et), A., i, 756. 

ethyl ester, condensation of phenyl- 
iwoxazolone with (Meyer), A., i, 
1383. 

Metabolism, influence of aloin on (Ber- 
rar), A., i, 560. 

influence of ingestion of amino-acids 
on (Lusk and Riche), A., i, 123. 


Metabolism, action of earbohvdrit** , 
(HAri), A., i, 1014. “ 011 

influence of carbon dioxide on I 
queue), A., i, 547. 
effect of diet on (Lusk and Rum-' 
A.,i, 124. 

influence of insufficient nutrition m 
(Zuntz, Morgulis, and Lukov* 

A., i, 1263. 

effect of nutrition on, during succeed, 
ing starvation (Schlossmann- and 
Murschhauher), A., i, 1013. 
during pregnancy and lactatk," 
(Dienes), A., i, 1263. 
effect of extirpation of the thyroids on 
(Parading), A., i, 675: (Quern- 
wald), A., i, 1130. 
effect of removal of the parathyroids on 
(Greenwai.d), a., i, 670 ; (Pat, a- 
dino), A., i, 675. 
of amino-acids (Dakin!, A., i. 67) 
of ammonium salts (Undkrhiu,: 
Underhill, and Goi.Dm;hmiui 
A., i, 1127. 

carbohydrate, effect of acids oii 
(Elias), A., i, 215 ; (Elias ami 
Kolb), A., i, 936. 
sparing action of alcohol in Touf.i,. 

Brezina, and Duiiig), A., i, 671. 
influence of the pituitary gland 
i in (Wkf.d, Cushing, ami .Tacoii- 

son), A., i, 309. 

effect of feeding on the thyroid on 
(Cramer and Krau.sk.)'. A., i. 

1130. 

\ influence of thyroiilcctoinv on 

(MiURA), A., ; i, 938. 

1 of the isolated heart (Pattelsun 

and Starling), A., i, 1263. 

; in ducks (Fleming), A., i. 309. 

i carbon (Reale), A., i, 221. 

chlorine, influence of carbon dioxide 
j on (Laqukuk and Snaitek), A., i, 

! 924. 

creatine, in the growing pig (McCol- 
lum and Steknbook), A., i, 125. 
I and creatinine, influence of caffeine 

on (Salant aud Rieger), A., i- 
547. 

fat, function of the liver in (hAitr. 
A., i, 546. 

gaseous, of bacteria (Keyes and bn. 
leshe), A., i, 142. 
of cold-blooded animals, iuMeuit 
of nutrition ou (Elsas), A., h 
1126. , . 
of hydantoin derivatives (LWfcJ, A - 

i, 1 25. 

inuliu, of Cichoiiuiii udput^- 


aud Vouk), A., i, 146, 'f 3 ;., . 
iron, notion of the .roil 
powder ou (Gu.’llh A., i, 
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Metabolism, nitrogenous (Grafe ami 
Turban), A., i, 216; (Abdeu- 
halden and LampE), A., i, 671 ; 
(Grafe), A., i, D25. 
influence of ammonium salts on 
(Grate), A., i, 125. 
action of ammonium salts, glucos- 
amine and gelatin on (Abdeii- 
halden and Lamp&), A., i, 420. 
influence of atophan in (Skorczkw- 
ski and Sohn ; Skorczewski), 
A., i, 138. 

influence of lecithin on (Patta), 
A., i, 125. 

action of sodium nitrate on (Abder- 
harden and Hirsch), A., i, 
518; (Grafe and Wintz), A., i, 
1015. 

influence of urea on (Abderiialden 
and LampE), A., i, 547 ; (Grafe), 
A., i, 547, 548. 

influence of products of, on blood 
pressure (Backnax), A., i, 120. 
effect of changes in the circulation 
of the liver on (Matthews and 
Miller), A., i, 032. ! 

nucleic acid (DoiIRN), A., i, 1016. 
nuclein (Stephan), A., ii, 162. 
phosphorus, influence of lecithin on j 
(Patta), A., i, 125. 

of phosphorus organic compounds ; 

(Primmer), A., i, 310. 
protein, use of ammonia in (Taylor | 
and Ringer), A., i, 072. 
in carcinoma (Saxl), A., i, 1273. 
of the rat (Folin and Morris). A., 
i, 925. 

from the standpoint of blood and 
tissue analysis (Folin and Ly- 
man), A., i, 126; (Folin and 
Denis), A., i, 310. 

purine (Scaffidi), A., i, 126 ; 
(Mares), A., i, 214 ; (Taylor and 
Rose), A., i, 672. 

ol endogenous and exogenous purines 
in the monkey (Hunter and 
Givens), A., i, 126. 

sulphur (Stadtmuller, Kahn, and ! 
Rosexiiloom), A., i, 559. I 

coM-blooded animals (Denis), A., i, j 

ot cattle, effect of position on (Arms- 
isy and Fries), A., i, 216. 

•d infants (Sen Loss Manx, Mursch- 
hauskr, and Mattisox), A., i. \ 
1407. * ' ! 

in rabbits fed on milk (Laqueub), 

A., i, 546. 

of ruminants (Zuxtz, y. der Heide, 
Alein, v. Markoff, v. Dschan- 
dieki, and Djadkow), A., i ! 


Metabolism of laetating women (Mel- 
laxby), A., i, 311. 

See also Respiratory metabolism. 
Metachloral (Boeseken and Schimmel) 
A., i, 827, 828. 

Metal, combination of haloids aud 
phosphates of the same (Amadoki), 
A., ii, 213, 216. 

Metal ammonias (Ephraim), A., ii, 129 
496, 677 ; (Biltz), A., ii, 404. 
complex ( Price and Brazi er), P. , 272. 
Metal fog, theory of formation of 
(Lorenz and Liebmann), A., ii, 560. 
Metallic alkyl sulphates, hydrolysis of 
(Liniiaut), A., ii, 35, 810. 
bisniutkinitrites (Ball and Abram) 
T., 2110 ; 1*., 150. 

chlorides, equilibrium in binary sys- 
tems of tliallous chloride and 
(Sandonnini), A., ii, 853. 
thermal analysis of binary mixtures 
of (Sandonnini), A., ii, 137. 
and sulphates, colloidal, formation 
of (Kakczag), A., ii, 957. 
compounds, photo-electric effect of 
(Dima), A., ii, 1006. 
cyanides, action of, on aldehydes and 
ketones (Franzen and Ryser), A 
i, 1042. 

haloids, change of colour of solutions 
of (Garrett), T., 1433; P., 225. 
hydroxides, colloidal, action of, on 
hydroxyanthraquiuoues (Hal- 
ler), A., i, 495. 

quantitative precipitation of, by 
sodium thiosulphate (Hac)’ A 
ii, 730. ’ 


imrmes, preparation ot (Vournasos) 
A., i, 25. 

oxides, melting points of refractory 
(Kanolt), A., ii, 705. 
refractory, fusion and volatilisation 
of, in the electric furnace (Ruff, 
Seiferheld, and Suda), A., ii’ 
960. ’ ’ 


action of thiouyl chloride on (North 
and Hagkman), A., ii, 499. 
action of, on germination of seeds 
(Varvabo), A., i, 570. 
l>eptonates (Paterno and Medi- 
greceaxu), A. , i, 409. 
phosphides (Bossuet and Hacks- 
pill). A., ii, 1054. 

salts, dependence of absorption 
spectra of, on the nature of the 
linking (Ley and Fischer), A 
ii, 894. ’’ 

emission of positive ions bv heated 
(Horton), A., ii, 272. v 
change in the emissive power of, 
due to absorption of water vapour 
(Rubens), A., ii, 648. 
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Metallic salts, conductivity and ionisa- 
tion of, in aqueous solution 
(Shaeffek and Jones), A., ii, 
282. 


Metals, arc spectra of (KvJceji*w\ . 
ii, 539; (Cuppers), a,, j; ‘ 9 ol’ •' •• 
ultra-violet spark spectrum o’rip, 

A., ii, 995. c,,£1: , 


electrolysis of solutions of (Pater- 
son), A., ii, 100. 

influence of colloids on the electrode 
products of the electrolysis of 
(Marc), A., ii, 551. 
compressibility of dilute solutions 
of (Watson), A., ii, 926. 
compounds of ammonia with 
(Peters), A., ii, 42. 
action of ozone with (Yamavcm), 
A., ii, 181. 

hydrated, compounds of caffeiue 
and of hexamethylenetetramine 
with (Calzolaui), A., i, 957. 
influence of, on alcoholic fermenta- 
tion (Pozzi-Esoot), A., i, 1139. 
influence of, on the growth of 
Aspergillus uiger (Waterman), 
A., i, 229; (Hukombki), A., i, 
230. 


displacement ot the spectra] ]j n „ , 
camel by the vapour 0 f . 
metal (Bukss), A., ii, 6 je. “ h " 
flame spectra of lialoppii 
(Andrade), A., ii, 647 , 5 01 

refractive index of (Ross), A jj 1 ,- 
photo-electric properties of /coni-Tv 
and Richardson), a.. jj/cqj, 
photo-electrical effects of" salts f 
with varying valency ?Dim a - i 1 
11 , 465. ; ’ 

short spark discharges 1 
(Taegr), A., ii, 1013.' ‘’ !l 

electrical resistance of (Xcntnii vi* in 1 
Suydam), A., ii, 550. ' ' ,l 


c fleet of temperature and pressure 1-1 
the electrical resistance of /Oir 
neisen), A., ii, 377. 
overvoltage on the surface ofipppv 
A., ii, 380. 


effect of, on the culture of rice 
(Kocas), A., i, 235. 
action of, on the saccharification of i 
starch (Gruber), A., i, 781. 1 

action of, 011 the growth of yeast 
and of barley (Bokorny), A . , i, 
569. 

sulphates from the shores of the ( 
Black Sea (Popov), A., ii, 517. j 
action of calcium hydride on (Ebler 
and Hkrrdegen), A., ii, 705. 
sulphides, phosphorescent (Vanino), j 
A., ii, 707. ! 

action of silver salts and colloidal l 
metals on ( Vanino and Sachs), ! 
A., ii, 591. 

tellurites (I.eshf.u and W 01 .KSEN- 
sky), A., ii, 582. 

wires, changes iu the electrical resist- 
ance of (Crednep.), A., ii, 280. 
state, problem of the (Kkavs), A., i, 
1314. 

Metals, occurrence of, in the human 
liver (van Itali.ie and van Ecu), 
A., i, 217. 

molecular complexity of, in the solid 
state (Padoa and Jiovixi), A., ii, 
217. j 

electronic theory of (Herzfeld), A., j 
ii, 548. ) 

retardation of a- particles by (Mars- . 

des and Richardson), A., ii, 91. ; 
dispersion of (Wheeler), A., ii, 453. 
in the visible spectrum (Zakrzfav- ' 
ski). A., ii, 85. 

optical constants of, in the ultra-red : 
(Forsterlino and Fr£ederii'Ksz), 
A., ii, 165. 


electrolytic valve action of OVixtfi- 
A., ii, 824. ’ ’ 

fluorescent Rontgeu rays from ((W 
MAN), A., ii, 173. 
potential difference between, and 
electroly tes . ( Gu yot) , A., ii, iso. 
influence of iutercrystalline cohesion 
on the mechanical properties o* 
(Humfrey), A., ii, 778. 
tempering of (Harriot), A., ii, ill 
thermal conductivity of (Pagluxi) 
A., ii, 101. 

vapour pressure of (v. Wautesbem , 
A., ii, 670. 

sublimation of, at low pressures di a it 
and Ewes), A., ii, 830. 
the Hall effect in, at low tcmpciatui^ 
(Alterthum), A., ii, 16. 
specific heats of (E. H. and K, (Juir- 
fitiis), A., ii, 753. 
heat of vaporisation of (Wr.HXF.i.T and 
Musoeleanu), A., ii, 23: ;van 
Aubel), A., ii, 294 ; (Mr.scEi.EAxr . 
A., ii, 382. 

\ drawing out of (Hanuiut 1 , A., ii, 2d. 
crystallisation of (DesiTI), A., ii, 567- 
physical conditions for the crystallise 
tion of (GlURGEA), A., ii, 392. 
formation of twin crystals of. I? 

quenching (Edwards), A„ ii, 120. 
annealing of (Rose), A. , ii, 113. ^ 
iutercrystalline cohesion of Rostx 
MAIN and Ewen), A.> o', 119. 
preparation of colloidal solutions «! 
(Moruis-Airey and Long', A.. ,: - 
1033. 

passivity of (Isgarischf.v). A,, »• 6<h ■ 
(SMITR), A., ii, 85L 
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Metals, influence of, on the thermo- 
electric properties of iron-carbon 
alloys (DtrrvT and Porte vin), A., 
ii, 1013. 

catalytic reduction by finely divided 
(Madixaveitia), A., ii, 688. 
reduction of, and their salts, by acid 
and alkaline solutions of aldehydes 
(Hartwagxer), A., ii, 251. 
replacement of, from solutions of their 
salts, by hydrogen (Ipatirv and 
Zrjagix), A., ii, 57. 
displacement of, from their phenyl 
compounds (Hilpert and Grlttt- 
ner), A., i, 783. 

under stress, action of electrolytes on 
(Baccke), A., ii, 511. 
action of nitric acid on (Staxsiue), A., 
ii, 501. 

action of, on potassium forrieyanide 
solutions (Smith, Lynch, and 
Croce), A., i, 838. 

sensitiveness of, to the hydroxide i 
reaction (Curtman and Sr. John), | 
A., ii, 76. 

cast, optical orientation of (Exdell ! 

aud Hanemaxx), A., ii, 1055. 
cold- worked, specific heat of (Chappell j 
and Levin), A., ii, 778. 
eleetrolytically deposited (Kohl- ! 
schutter and Toropoff), A., ii, 
285 ; (Kohlschuttek, Toropoff, 
and Pfander), A., ii, 286 ; (Kohl- 
sciiuttkk and Schacht ; Kohl- 1 
SCHItter), a., ii, 287. 
heated, emission of electrons by } 
(Fredenhagen), A., ii, 903. 
emission of electricity by, and their 
disintegration (Harkek and 
Kayk), A., ii, 661. 

heavy, combination of, with proteins ! 
(Ckrvello and Yarvaro), A., i, ! 
109. 

precipitation of, by means of cicsium j 
and rubidium salts (Wagexaar), j 
A., ii, 348. j 

metastable, etching of (Wolff ■ i 
Cohex), A., ii, 138. 

noble, fluorides of the (Huff), A. ii • 
416. ’ * i 

refractory, melting points of (Burgess I 
and Wa lien berg), A., ii, 966. | 

of the platinum group, nature of ions : 
emitted by (Owen and Halsall), 

A., ii, 4C3. 

catalysis with (Paal and Oehme) 

A., i, 584. 

disintegration of, at high tempera- 
tures (Roberts), A., ii, 228. 
colloidal preparation and applica- 
tion of (Skita and Meyer), A 
i. 53. ’’ i 


! Metals of the zinc group, qualitative 
analysis of (Lf.e, Uhlinger, and 

i Amok), A., ii, 530. 

modification of the stirring apparatus 
used in the electrolytic estimation 
| of (Knote and Worke), A., ii. 

! 147. 

j separation of phosphoric acid from 
{Janxasch and Leiste), A.,ii, 790. 
Metaphosphoric acid. Sec under 
j Phosphorus. 

, Metaquinonoids (Stark and Gakrf.n), 
j A., i, 849 ; (Stark, Gar hex, and 
Klebahx), A., i, 1165. 

Metastannic acid. Seo under Tin. 
Metathrombin, relation of thrombin to 
(Weymouth), A., i, 1125. 

Meteoric iron from Georgia (Watson). 
A., ii, 869. 

from Holbrook, Arizona (Merrill). 
A., ii, 71. 

from Japan (Chi kashigS and Hiki), 

A., ii, 70. 

from Missouri (Merrill), A., ii, 424. 
Meteoric stones from Egypt (Prior), 
A., ii, 71. 

from Japan (Wakimizu;, A., ii, 72. 
Meteorite from Binda, New South 
Wales (Anderson and Mixgaye), 
A., ii, 739. 

from Bulgaria (Boxtschew), A., ii, 
235. 

from Cullison, Kansas (Merrill), A., 
ii, 520. 

of St. Michel, Finland (BorgstrGm), 
A., ii, 719. 

Meteorites, constituents of (Merrill), 
A., ii, 520. 

Metheemoglobin, formation of (Heub- 
ner), A., i, 786. 

constitution of (v. Reinbold), A., i, 

_ 778. 

viscosity and surface tension of 
aqueous suspensions of (Kottazzi), 
A., i, 1399. 

Meth anal sulphurous acid, estimation 
of copper by titration with (Mal- 
vezin), A., ii, 793. 

Methane, preparation and analysis of 
(Campbell and Parker). T., 1292 : 
P.,130. 

pure, preparation of, from aluminium 
carbide (Hauser), A., i, 813. 
catalytic formation of (Ji’ATIEv), A.. 

i, 693 ; (Vignon), A., i, 949. 
critical constants of (Cardoso), A., i 
1037. 

triple point of (Crommelin), A., ii 

20 . 

from natural gas, chlorination of 
(Baskervjt.le and Riederer), A. 
i, 242. 
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Methane, feironitro*, action of sodium 
ethoxide on (Macbeth), A., i, 
1146. 

colour reactions of, with various 
substances (Hakper and Mac- 
beth), P., 304. 

colour reactions of, with compounds 
containing elements of varying 
valency (Clarke, Macbeth, and 
Stewart), P., 161. 

Methane, detection of (Hauser aod 
Herzfeld), A., ii, 77. 
estimation of, in mixtures of gases 
(Mathers and Lee), A., ii, 871. 
Methanetetracarboxylic acid, esters of 
(Scholl and Egerer), A., i, 691. 
Methanetricarboxylic acid, esters of, 
and their derivatives (Scholl and 
Egkrer), A., i, 589. 

2 Methoxy-3-allylbenzaldehyde 
(Claisen and Eisleb), A., i, 1179. 

2- Methoxy 3-allylbenzoic acid (Claisen 
and Eisleb), A., i, 1177. 

3 Methoxy-2- and -4-allyloxy-5aUyl- 
benzaldehyde (Claisen and Eisleb), 
A., i, 1179. 

Methoxy -^-anisyl 2-methylindolyl- 
methane (Scholtz), A., i, 894. 

3- Methoxy-5-benzaldehyde, 2-hydroxy-. 
See Vanillin. 

l-^-Methoxybenzeneazo-2-naphthyl- 

amine (Charrier and Feureri), A., 
i, 1113. 

1 -p-Methoxybenzeneazo-2-n aphthy 1 
ethyl and methyl ethers, salts of 
(CnARRiERand Ferreri), A., i, 1113. 
o-Methoxybenzenesulphonylacetone 

and its oxime (TroGER and Beck), 
A., i, 631. 

c-Methoxybenzenesulphonylaceta- 

nitrile, aa-rffbromo- (Troc.er and 
Kbosererg), A., i, 170. 
;>-Methoxybenzeneaulphonylaceto- 
nitrile, aa-tftchloro- (Trogf.r and 
Krosererg), A., i, 170. 
0-Methoxybenzenesulphonylacetophen 
one and its phenylhydrazone(Tr.<>GEi: 
and Beck), A., i, 631. 

.-Methoxybenzenesulphonyl-^-toluo- 

nitrile (Tkoger and Beck), A., i, 
631. 

//'-Methoxybenzoic acid, rffbromo- 
(Bauer and Vogel), A., i, 1065. 
5*nitro- 6-hydroxy-, and its potassium 
salt and methvl ester (Element), 
A., i, 49. 

«*7>-Methoxybenzoylamylamine. See p- 
Anisyl e aminoamyl ketone. 
';n-4-Methoxybenzoyloxybenzoic acid, 

methyl ester (Mauthner), A., i, 629. 

3-p-Methoxy benzoyl-2 thiohydantoin 

(Johnson and Scott), A., i, 1105. 


wi-Methoxybeniylhydantoin, 4. J5 .i ir , 

oxy- (Johnson and Brnt.t S V . 
1238. 1 5 


3-Methoxybenzylidene-p aminobenzoin 

acid, 4-hydroxy-, and its et-hvl 
(Wheeler), A., i, 10.'»4. ‘ ' ,f r 

3-Methoxybenzylidine 7 r- anisidine 
hydroxy- (Wheeler). A., i. yn.54 

0- Methoxybenzylideneanthranilic 
(Ekkley and Clinton), a., i. yr, 

7/i-Methoxyben2ylidenehydautoin 4 
hydroxy-, and 2-thio-4-/*.hvdroxv 
(Johnson and Rkxgis), A,, i. 

'//i-Methoxybenzylidenemalonic acidrind 

its salts and ethyl ester (Bavfi* sin.i 
Vogel), A., i, 1064. ' 1 

/j-MethoxybenzylidenemethyL.-soxazo- 

lone (Dains and Griffis \ : 
1087. ‘ 1 

1- ;?-Methoxybenzyl-2-naphthol-3carb 

oxylic acid, o-bromo-, n-eliloro-, ami 
a-hydroxy-, methyl esters mi<| ’their 
derivatives (Weishut}. A., i, ig,|9. 
3-Methoxybenzylthiohydantoic acid, 5 
hydroxy- (Johnson and Hkvrn) 
A., i, 1238. ' 

l-Methoxy-3:4-his-oj>(/2chlorovii)yi. 
benzene, and 2:5*rffcliloro- (Kint. 
kell, Eras, Muller, ami Him:- 
BRANDT), A., i, 453. 
Methoxy-ochloropheny 12 -methyl 
indolylmethane (Scholtz), A., i, ^i. 
m-Methoxycinnamic acid,£-bvnmn-. am: 
/8-6-^'bromo- < Bauer ami Vogei ' 
A., i, 1065. 

7- Methoxy-yy diphenyI /S methylpro- 

pan-0-ol (Mf.erwein and Kcemeus. 
A., i, 487. 

8- Methoxyflavone IRuhkmavv), A., i. 

892. 

Methoxyfuryl-2 methylindolylmethaae 

(Scholtz), A., i, 894. 

3 -Methoxy- tP-cijcl ohexen-2-ol- 1 -glyoxy- 
lolactone (Korz and Meyer}. A., i. 
1066. 

c-Methoxyhexonitrile .Clarkk, I. 
1701. 

2-Methoxy-6-hydroxymethylenew / " 

hexanone and its seniiearlwoic: 
(Korz, Blendf.rmanx. Rosen w<ch. 
and SlHklNGiiArs), A., i. 1201. 
Methoxy 1 group, estimation ft tli* 1 
(Wkisiiut). A., ii. 78. 
estimation of volumetneally ; Klem- 
ENC), A., ii, 733. 

n-Methoxylepidine phosphate (R U V 
j Mann, Zf.li.er, and Hr cer;, A., i. 
764. , 

6-Methoxylepidine rtliiodule (Kau- 
mann and Vai.i.ettE], A., i. 
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» -Methoxymandelonitrile, calcium de- 
* rivative (F RANZEN aud Ryser), A., i, 
1042. 

£Methoxy0j0-methoxyphenylethyl- 

umine and its hydrochloride ( Rosen - 
MUND), A., i, 465. 

7-Methoxy-5-methyl-l:2-benzopyrone 

(MoESCH), A, i, 474. 
2-Methoxy-3:4-methylenedioxy-8^>-di- 
methy’ amin oBthyl-g-phenylciiiaamic 
acid. See Anhydrocotarninephenyl- 
acetic acid. 

2-Methoxy-3:4-methylenedioxy-6-vinyl- 
a-phenylcinnamic acid (Hope and 
Robinson), T. t 368. 

w-Methoxymethylephedrine and its 
derivatives (BeaUFOUr), A., i, 466. 
Methoxymethylfisetol dimethyl ether 
(Perkin), T., 1636 ; P., 253. 

5-Methoxy-2-methylstyrene, afi-di- 
chloro- (Kunckki.l, Eras, Muller, 
and Hii.debkandt), A., i, 454. 

2- Methoxynaphthalidene-2-selenonaph- 
then-3 one (Lesser and Weiss), A., i, 
1186. 

Methoxy-w-nitrophenyl-2-methyl- 
indolylmethane (Soholtz), A., i, 
894. 

Methoxycyc/opentenecarboxylic acid, 

</<chloronitrorfihydioxy-, tetracliloro- 
catochol lieiniethcr of, and its acetyl 
derivative (Jackson and Kelley), 
A., i, 862. 

a-Methoxyphenylacetamide (Gesell- 

SCHAFT FUR ChkmLSGHB INDUSTRIE 

in Basel), A., i, 469. 
a-Methoxyphenylacetic acid, ethyl ester 
(Grshllschaft FitR Chemische In- 
dustrie in Basel), A., i, 469. 
p • Methoxy phenylacetic acid, ethyl eater 
aud chloride of (Cain, Simonsen, and | 
Smith), T., 1036. 

/;-Methoxyphenylaceto-3:4-dimethoxy- 

anilide (Cain, Simonsen, and Smith), j 
T., 1037. 

3- Methoxyphenylalanine, 4-hydroxy- 

(Johnson and Bengis), A., i, 1238. 

»- and />-Methoxyphenylammoniam 
platinibromides (Gutbier and ! 
Rausch), A., i, 1158. 

3-y-, and -/t-Methoxyphenyl-4- 

anisylidenewooxazolones (Wahl and 
Silbkrzwkig), A., i, 394. 

6- and 8-Methoxy-2-phenyl-l:4-benzo- 
thiopyrones (6- and 8 -methoxythio- 
fiamus) (Ruhemann), A., i, 1375. | 

3-o , and ;>Methoxyphenyl-4-benz* j 
ylideneisooxazolones (Wahl and ' 
Silberzweig), A., i, 394. 
a-S-Methoxyphenylbutan-y-one, a£-6- 
fnbromo- (Bauer and Vogel), A., i, 
1064. ’ ’ ! 


a-3-Hethoxyphenyl'Aa buten -7 one, 8- 

i 6-dibroiiio- (Bauer and Vogel), A., 
! i, 1064. 

t 3 o-, -m- t aud -^-HetlioxyphenyI-4- 
cinnamylideneisooxazolones (Wahl 
ami Silbkrzweig), A., i, 394. 
j 3-o- , -m-, and -p- Methoxy phenyl-4-/?-di- 
methylaminobenzylideneiwoxazolones 
(Wahl and Silbkrzweig), A., i, 394. 
a-p-Methoxyphenylethyl alcohol and 
its sodium salt (Rosenmund), A., i, 
463. 

I £-Methoxy-/3-phenylethylamine, hydro* 
chloiide (Rosenmund), A., i, 465. 

! B-jo-Methoxyphenylethylamine, 0- 
liydroxy-, hydrochloride (Ronf.x- 
mund), A., i, 465. 

a-;>-Methoxyphenylethyl ether, 8-nitro- 
(Rosknmund), A., i, 465. 
a-p-Methoxyphenyletliyl methyl ether, 
j 0-nitro- (Rosenmund), A., i, 463. 

• 3-o- and -/.*-Methoxyphenyl-4-furfnryl- 
ideneis&oxazolones (Wahl and Sil- 
bkrzwkig), A., i, 394. 

! 3-jy-Methoxyphenyl -4-o-hydroxy benzyl- 
idenewcoxazolone (Waul aud Sil- 
ltERZWifiia), A., i, 394. 

3-0-, -w-, and -/>-Methoxyphenyl-4- 
i?-hydroxybenzylidenefs 0 oxazolonea 
(Wahl and Silberzweig), A., i, 394. 
3-0-, -vi- , aud -j0-Methoxyphenyl-4-m/>* 
^-hydroxybenzylideneiwoxazolonea 
(Wahl and Silberzweig), A., i, 395. 

2- Methoxyphenylhydroxylamine, 5- 

nitro* (Brand and Eisexmengek\ 
A., i, 718. 

3- 0-, -in-, and -^-Methoxyphenyl-4- 

7>-hydroxy -w -methoxy benzylideneiso- 
oxazolones(WAHL and Silberzweig), 
A., i, 394. 

2- Methoxy 5 phenyl- 10 • me thylacridin - 
ium salts (Kehrmann and Matusin- 
sky), A., i, 93. 

a-w-Methoxyphenylmethylenemaloiiic 
acid, a-bromo-, and its ethyl ester aud 
a-O-dibromo- (Bauer ami Vogel), A., 
i, 1064. 

3- Methoxyphenylw0oxazolone-5-bromo- 
2- indoles (Wahi. and Silberzweig), 
A., i, 395. 

a-Methoxy-a-phenylpropane, 7-chloro- 
(Straus and Berko w), A., i, 1318. 

7-Methoxy-a-phenyl*A«-propene, u- 

chloro- (Straus and Berkow), A., i. 
1317. 

y-Methoxy-T-phenyl-Aa-propene, o- 

chluro- (Straus and Berkow), A 
i, 1317. 

wi-Methoxy-0-phenylpropionyl chloride, 
ofl-dibroioo-, and its borneyl ester 
(Farbenfabp.ikex vorm. F. Batek 
& Co.), A., i, 63. 
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p-Methoxyphenylpyruvic acid, ethyl 
ester, and its semicarbazoue (Cain, 
Simonsen, and Smith), T., 1036. 

1-, 2-, 3-, and 4-Methoxy-9-phenylqui- 
noxanthenols, salts of (Gomberg and 
West), A., i, 74, 75, 76. 

3-Methoxyphenyl jy-tolyl sulphide, 4- 
amino-, aud its derivatives (Heiuu- 
schka aud Langkammrrer), A., i, 
1168. 

/>- Me tb ox y phe ny 1 xan the nol. perchlorat e 
and phosphate (Gomberg and West), 
A., i, 73. 

1-, 2-, 3-, and 4-Methoxy 9 phenyl- 
xanthenols aud their derivatives 
(Gomberg and West), A., i, 74, 75, 


76. 

4- Methoxyphthalic acids, 3- and 5- 

nitro- (Cain and Simonsen), P., 381. 
7-a-Methoxypropionio acid, methyl ester, 
and its rotation (Patterson and For- 
syth), T., 2268. 

3 -Hethoxyprop ionic acid (Palomaa), 
A., i, 7. 

5 - Me thoxy isopropyl o-cresol, 3-brorao-5- 
^mbroino-, and its acetyl derivative 
(Zincke, Kempf, and Unverzagt), 


A., i, 1181. 

8-Methoxyquinoline, preparation and 
salts of (Frankel and Graver), A., 


i, 1235. 

6-Methoxyquinoline-4-aldehyda ethiod- 
ide and its derivatives (Kaufmann 
and Vallette), A., i, 293. 

/8-[6-Methoxy-4 qninoloylj-propionic 
acid, ethyl ester, and its derivatives 
(Rabe and Pasternack), A., i ; 514. | 

6-Methoxy -4- quinoly lmethy lcarbinol 
(Kaufmann, Kunkler, aDd Peyer), 1 
A., i, 294. 

/8 Methoxyresorcylic acid, methyl ester | 
(Gobis, Mascri^, and Yischniac), I 
A., i, 576. 

w-Methoxystflicylic acid, methyl ester 
(GoRis, Mascr£, and Yischniac), A., 
i, 576. 

4- Methoxyatyrene, a3-2:5-A'frachloro-, 
and a0-2 3:5-j?cntochloro- (Kvnckell, 
Eras, Muller, and Hilderranht), 
A., i, 454. 

5- MethoxyBtyrene, a£-<ftchloro-2-bromo- 
(Kunckell, Eras, Mullf.r, and 
Hiluebrandt), A., i, 453. 

»n-Mcthoxystyryl methyl ketone and its 
derivaiives (Bauer and \ogel), A., 
i, 1063. 

3 -p-Methoxya tyryli^ooxazole- 5 -carb- 
oxylic acid, ethyl ester (Ryan and 
Algar), A., i, 1069. 

;/'-Methoxy p" ^/"-tetraethyl-ii'amino- 
triphenylmethane (Votocek and 
Kohler), A., i, 769. 


3-Methoxythiodiphenylamine 

perchlorate (Pummereh anrt r- W * 
nek), A., i, 992. ^a*. 

2-Methoxy-witoluic acid 
(Zincke, Kempf, and UvvFrrS' 
A., i, 1180. ‘ ,XA0T ^ 

5-Methoxy-o-tolylacetylene and el iW, 
(Kunckell, Eras, Jltxui- ,,,’i 
lIlLDEBRANIlT), A., i, 454 1 

Methoxy-/'-tolyl-2-methylindolvlm er , 

aaa (ScilOLTZ), A,, i, 894. 

Methoiytrimethylammonium cblotidf 

(Mkisenheimer and Biiimv , 
A., i, 597. 

ethoxide and propoxide (Mems. 
hrimer and Dodonow’i a , 

597. ’ 1 


jtf-Methoxytriphenylmethyl ether (Guv 
berg), A., i, 258. 

5 -Methoxy valeric acid (Palom.ui, a. 

1 -, 2-, and 4-Methoxyxanthones ami 
their salts (Gomhehg and Wkst' \ 
i, 74, 75, 76. 

4-Methoxy-o-xylene, 5-nitro- (C'ain ami 
Simonsen), P„ 381. 

Methyl alcohol, occurrence of, in leaves 
(Nicloux), A., i, 1425, 
occurrence of, in fruit wines (B.uei: 

and Engler), A., i, 810. 
electrical conductivity of (Cakvalih) 
A., ii, 549. 

solubility of alkali haloids in (Tuhnki: 

and Bissett), T., 1904 ; p M 263. 
action of, on the circulation (Micra‘ 
A., i, 564. 

toxicity of (Oliva ki), A,, i, <9G. 
poisonous nature of (LAXou.vAiin),A. l 

i, 141. 

reactions of boric acid and {Fie«- 
czek), A., ii, 1070. 
detection of (Raikov), A., ii, 79?: 

(Dunning). A., ii, 1083. 
detection and estimation of (ScilMiF> 
el), A., ii, 799; (v. Fku.f.nt.ekc : 
Nici.oux), A,, ii, 800. 

, estimation of (HetI’ER), A., ii, 158. 
i081. 

estimation of, in presence of ethyl 
alcohol (MeyekfelhI, A., ii. 631. 

■ simultaneous estimation of formalde- 
hyde. and (Nicloux). A., ii, 1080. 
Methyl f-aminohexyl ether iClakke. 
T. f 1704. ’ ... ... 

€-bronmamvl ether Cf-AiiKh). J- 
1703. ' , 

/J-bromoethyl ether (Karvonkn.. .l. 

i, 4. 

i 'y-bromopropyl ether (Kara oxen). . - 
i, 4. , 

«*dimcthylamiiioamyl ( ether m • 

, derate (ClarkeV T..170U. 
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Methyl 8-dimethylaminobutyl ether and 
its picrate (Clarke), T., 1702. 
f-dimethylaminohexyl ether and its 
picrate (Clarke), T., 1704. 
-y-ditnethylaminopropyl ether and its 
picrate (Clarke), T., 1702. 
ether, bromo-, and chloro-, platini- 
chlorides and pyridine compounds 
of (Karvoskn), A., i, 3. 
ethyl ether, bromo-, chloro-, and iodo-, 
and their derivatives (Karvonkx), 
A., i, 3. 

iodide, action of, on aryl tellurides 
(Lederer), A., i, 1182. 
velocity of reaction of sodium phen- 
oxide with (Robertson and 
Acree), A., ii, 688. 

•y-iodnpropyl ether (Karvonen), A., 
i, 4. 

a- and y-phenylpropyl ethers (Straus 
and Berko w), A.,“i, 1317. 
propyl ether, bromo-, chloro-, and 
iodo-, and their derivatives (Kar- 
vonen), A., i, 3. 

sulphate, m ethylation of aliphatic 
compounds with (Graxdmougix, 
Havas, and Ocyot), A., i, 822. 

Methylacetoacetic acid, menthyl ester 
( Kite and Lenzixger), A., i, 
206. 

Methylacetoacetic acid, chloro-, ethyl 

ester (Schmidt and Abukekle), A., i, 

822 . 

a-Methyl a acetonylglutaric acid, for- 
mation of (Lebedev), A., i, 1288. 

Methyl acetoxyethyl ketone seinicarb- 
azone (Blaise), A., i, 706. 

Methyl acetylmethyl ketone, condensa- 
tion product of l-phcnyl-2:3-dimethyl- , 
pyrazolone-4-diazonium chloride and 
(Morgan and Reilly), T., 816. 

10-Methylacridine, 3:6-(fzamino-5- i 
cyano-, and its salts (Ehrlich and 
Benda), A., i, 905. 

10 Methylacridinium salts, 3:6-r7?'amino-, 
ami 3:6-<fiiodo- (Grandmouuin and 
Smi rous), A., i, 1391. 

••liloride and cyanide, 3:6-<fiamiuo- ■ 
(Ehrlich and Benda), A., i '■ 

OAK ’ ’ 


3-Methyl-5-aIlylbenzoic acid, 2-hydr- 
oxy-, and its methyl ester (CLAISEN 

! and Eisleb), A!, i, 1178. 

3- Methyl-2(or 4)-allylphenol (Claiskn 
and Eisleb), A., i, 11 77. 

2-Methyl-3-allylphenol (Claisen and 
Eisleb), A., i, 1177, 1178. 

Methylamine, viscosity of, and the elec- 
trical conductivity of solutions in it 
(Fitzgerald), A., ii, 12. 
action of, on 5-acetyl -1-pheny 1-2- 
metbylpyridnnone (Conev and 
Petrenko-Krittschenko), A., i, 
1234. 

2Methylaminoanthraquinone(ULL.VANN 
and M eden wald), A., i, 736. 

0-Methylami no - a-chloroacetylcrotonic 
acid, ethyl ester (Benary aud Silbek- 
mann), A., i, 653. 

Methylaminocitraconmethylimide (Lev 
and Fischer), A., ii, 170. 

Methyl a-aminoethyl ketone hydriodide 
(Gabriel, Cot.man, aud Bottcher), 
A., i, 626. 

Me thy 1 a ■ amino -o- ethy 1-n-propyl ketone, 

derivatives of (Pfaehler), A., i, 
752. 

6-Methylamino-2 hydroxy-3-methyIpyr- 
imidine, 5-uitio- (Johns), A., i, 401. 

4- and 6-Methylammo-3-methylbenzyl 
acetates, A'-cyano- (v. Bkaun, Kru- 
bee, and Aust), A., i, 1327. 

4 Methylamino-3-methylbenzyl alcohol 
and its picrate and platinichloride (v. 
Braun, K ruber, and Aust), A., i, 
1328. 

6-Methylamino-3methyl-3-pyrimidone, 

5-amino-, and its picrate, and 5-nitro- 
( Johns), A., i, 405. 

2-Methylamino-p-phenetidine, 3:5-rfi- 
nitro- (Rkverdin and Furstexbeko), 
A., i, 851. 

7>Methylaminophenyltartronic acid, 

methyl ester ^Guyot and Martinet), 
A., i, 756. 

a-Methylaminovaleric acid, 5-amino-, 
and its salts (Fisoh eh and Bergmann), 
A., i, 710. 

8-Methylaminovaleric acid and its de- 


10-Methylacridone, 3:6-tframitio- (Enn- 
uch and Benda), A., i, 905. 
0-Methyladipic acid, oJ-tfibromo-, and 
its esters (Stephen and Weizmann). 
1-, 271. * h 

Methylalloxan ethyl alcoholate and sul- 
phite (Biltz, Topp, and Kartte). A 

i,166. '* ' 

Je thy 1 allox an anhydride (Biltz), A., i 
166 . * 
lethylallylaniline. salts nf (Komatsu), 


motives (Fischer aud Bergmans), 
A., i, 711. 

3- Methylamino-o -xylene, 4:6 -o'initro- 

(CRossLEYand Pratt), T., 987. 

4- Methylamino-o-xylene, 3:5-d?nitro- 

( Cross ley and Pratt), T., 985. 

Methylammonium azuinride (Oliveri- 
Mandala and Calderaro), A., i. 
961. 

platini-iodides (Dalta), T. , 427 • 
P., 79. 

Methyl^oamylaniline ; salt of (Komatsu). 
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jj-Methylamylbenzene (Kunckell and 
Ulex), A., i, 350. 

Methyl tert.- amyl ketone and its semi- 
carbaxone (Mzkrw&in and Splitte- 
garb), A., i, 487. 

Methy l&nhydroacetoneretenequiaone 

and its dibromide (Hbiduschka and 
Khudadad), A., i, 1369. 

Methylanhydracotarninephenylaceto- 
nitrile picrate (Hope and Robinson), 
T., 366. 

Methylaniline, colour reaction of hypo* 
chlorites with (Lp.ech), A., ii, 891. 

Methylaniline, tetra nitre- (tetril), manu- 
facturo of (Langenscheidt), A., i, 
457. 

Methylaniline-w-sulphonic acid, sodium 
salt, and its compound with diazotised 
jo-nitvoaniline (PorE and Willett), 
T., 1259. 

5-Methylanilino-l-phenyl-3-methylpyr- 
azole-/;-carboxylic acid and its ethyl 
and methyl esters and derivatives 
(Mioharlis and Trnus), A., i, 
528. 

2 -Methylanilino wquinolinium chloride 
and its salts (Zincke and Weis- 
spfbhxing), A., i, 391. 

Methy lanthraquinone , frihyd roxy - 

(Dim roth and Holcit), A. ( i, 979. 

1 -Methylanthraquinone, 4 -chloro 

broino-derivative of (Farbwerke 
vobm. Meister, Lints, & Bruxing), 
A., i, 1073. 

2 -Methylanthraquinone, l:4-rfiaroino- 
(Aktien-Gesellschaft fur Anil- 
in-Fabrikation), A., i, 1207. 

1:5*. and l:8-d/ammo- and -dinitro- 

(SCHAARSCHM1DT Rlld Sl'AHf.- 

schmidt), A., i, 95. 

1-chloro-, and l-chloro-ce-d/bromo- 
(HEPr, Uhlenhvth, and Romek), 
A., i, 374. 

Methylanthraquinonecarboxylic acid, 

frthydroxy* (Dim roth and Hoi.ch), 
A., i,979. 

/3-Methylanthraquinone-a-carboxylic 
acid Butescu), A., i, 273. 

2-Methyl-a-anthraquinoneiminazole 
(Ullmann and Medenwald), A., i, 
736. 

2 Methylanthraquinone-5- and -8- 
quinolines, 1-amino- (Schaakschmidt 
and StauLschmidt), A., i, 96. 

Methylazafrin and its derivatives 
(Liebermanx and Schiller), A., i, 
889. 

Methylbenzan thrones, bromo-, chloro-, 
and. rf/chloro- (Gesellschaft fur 
Ciiemische Industrie), A., i, 383. 

5-. 6-, and 7-Methyl-l:9-benzanthrone8 
t Scholl and Seer), A., i, 57. 


| 


2-Methylbenzdi-iminazole - 1 

(Kym and IUtner), a ’i w ' rox ?- 

3 M e thy lbenzhy dr ol (Moxtacv* 

Moll van Charaxte) a -* Vri 

2-Methylbenziminazole and' 

amino- and its dactyl denvati^'; 
103 iD1 ^r°' tYM and \ | 


its acetyl derivative (BictwvMm *"•' 
Przeworski), A., i, io;j. “ kl ar ‘ : 

5-Methylbenz t'sooxadiazole oxide - • 
fumzanoxidc, tohifumr< (ll ., “di»;/7 
toluene, “ o-toluqidtwnediod) ' ' 
oxkle”), preparation uf ‘'l'- 

Rowe), T., 868 . ' EN aniJ 

Methy lbenzoy lcarbimide, /.’.amino- u, 
°yl derivative (Ccrtius) a ' 
897. h •’ 


3-Methylbenzisf>selenodia2ole-6 solpi 

onic acid, 4-amino- (Heixemvxxi a 

i, 1244. " 

l^-Metbylbenzyl-2-naphthob3car]j- 

oxylic acid, and a-broom-, a-cliU*^. 

and a-hydroxy*, methyl btiix 

denvatives (Rf.brk), A., i, lg^, 

Methyl a bromoethyl ketone and br^no* 

(FaVORSKI and ISATsCIIESKOi A 

i, 14. 

Methyl o -bromo isopropyl ketone w 

mono-, di - , and Wrabrouw- (Favmb- 

SKI and VansCHEJDT), 

7-Methyl-A^butadienc (as -d.irmfW. 
allene), polymerisation ol'fLEBEDEV 
A., i, 1290. 

isomeric transformation of • Ki tm m. 
ov), A., i, 1294. 

fl-Methylbutane, 77- and 75-/ , /ilin«ai0- 
and 775 -//■('bromo- (Kutsthemv. 
A., i, 1294. 

fiy-d /chloro-, preparation of (Babische 
Anilik- & Soda-Fabiur), A., i, 
533. 


5-, 78- and fiti-d /chloro- (ftiixix 
Wbizmann, and Davies'. A., i. 
1295. 


i l-MethylcT/cfobutane-2-carboxyIic acid 
(Blackstock and Perkin}, 1\, 74. 
j l-Methyl<7/c?obutane-2:2 dicarboxylic 
! acid and its ethyl ester ( Blacksto-.k 
j and Perkin), P.. 71. 
Methylbutanone, bronioaniino*. anil 
chloroaniino-, and their derivative 
(Gabriel, Coi.man. and Bonmt-. 
A., i, 623. 

j6-Methylbutan-y-one, /wnitwaurino 0.. 
and its derivatives (Cusmano), A-- ! - 
607. v 

7- Methyl -A a -butene, . S-brumn & 
TSCHEROV), A., i; 1291. _ 

Methyl- n- and -/so-butylanilines, '• 
i (Komatsu), A. , i, 39. 
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d-Methyl-A^-butylene, action of chlorine 
nil (BadMCHK AnILIS- k SOTJA- 
Fabrik), A., i, 695. 

Methyl icnf.-batyl ketone, bromo-, and 
hydroxy-, and its derivatives (Favor- 
skt ami Velitschkovski), A., i, 14. 

1 - Methyl 2-^flbutylcyc/opropane (Zf.lin- 
ski ami Uspexski), A., i, 608. 
a -Methylbutyronitrile, a-nitro- (Stbin- 
k*'|*k, Gkunupp, and Hire), A., i. 246. 
Methylcampholenic acid and amide 
Haller and Bauer), A., i, 741. 
Methylcamphoroxime, phenyl urethane 
of ( Haller and Bauer), A., i, 740. 
Methylcarbamazide (Oliveri-MasdalX 
and CalDERABO), A., i, 961. 
Methylcarbamazide, bromo-, and chloro- 
(Olivert-Mandala and Noto), A., i, 
716. 

Methylcarbamide hydrochloride ( Biltz 
and Ton-), A., i, 601. 
Methylcarbamide, bromo- and chloro-, 
tiimerides of (Oliveri-Mandala and 
\..T0), A., i, 716. 

9 Methylcarbazole, preparation of (Farb- 
WERKK VORM. AlRIS TER, Ll'CIUS, & 

Bruxixg), A., i, 393. 

9 Methylcarbazole, nit.ro- (Farrwriikk 
vorm. Mkistbr, Lucius, k Brvx- 
ino), A., i, 758. 

Methylcarbimide, amino-, benzoyl de- 
rivative, and p-bromo-, and its 
derivatives (CURTIUS), A., i, 896. 
bromo- (Oliveri-Mandala and 
X oto), A., i, 716. 
Methylcarbonatoeverninaldehyde 
(11 i*esch), A., i, 471. 
v-Methylcarboaatomandelic acid and. 
its derivatives (E. and II. 0. L. 
Fischer), A., i, 1194. 
Methylcarbonato-orcylaldehyde 
(IImrsch), A., i, 474. 

A -Methyl-//? -chloroanilinoacetonitrile 
tv. Beaux nud Kruber), A., i, 1334. 
Methyl chloroethyl ketone semicarb- 
azone (Blaise), A., i, 706. 

Methyl chloroethyl ketone, chloro-, 
semicarhazone (Blaise), A., i, 706. 
Methyl /V/'chloromethyl ketone semi 
• arhazone (Blaise), A., i. 706. 

3- Methyl-6-6 -chloro; ^>propyl-A* :5 -/ 7 /c&>- 
hexadienone, 2:4:4:5-^mcliloro- 
f'lmwTiiKii and McCombir), T., 544 : 
I’., 69. 

6-Methylchroman (v. Braun, Gra- 
‘ no 'vsKi, and KiRscnBAVM), A., i, 

: 613 . ’ 

A -Methylcincholenponic acid, ethyl 
: <ster (Kaufmanx, Zeller, and 
Huber), A., i, 764. 

!- and d-Methylcinnamoylcarvoxiines 

( it i..PE and XVolfslkbex), A., i, 285. 


j Methylcodeine methiodide (Riedel), 
I A., i, 1224. 

1 Methylcyanomethyl-w-chloro aniline. 

{ See jV’-Methyl-m-chloroanilinoacet- 
I onitrile. 

j Methylcyanomethyl-j/f-toluidine. See 
j A^-Methyl-m-tolmdinoacetonitrile. 

; Methylcytisine and its picrate (Power 
and Salavat), T., 194 ; P., 2, 

: 3 -Methyl-2 :4-diallylphenol (Claisen 
! and Kisi.eb), A., i, 1177. 


4-Methyl-3:5-diailylpbenal (Claisex 


j 

and Eislkb), A.’, i, 1177. 
Methyldibutylbenzene (Kunckell and 
| Ulrx), A., i, 350. 
l-Methyl-3:4-diethyIbenzene (Kuxc* 
kell and Ulex), A., i, 350. 
Methyldiethylcarbiijol, preparation of 
urethanes from (Merck), A., i, 343. 

1 -Methyl- l:5-diethyloi/cZobexan-6-ol and 
-6-one (Haller), A., i, 985. 
i l-Methyl-2:4-diethyl/n/c?ohexan-3-one 
(Hauler), A., i, 1357. 
i l-Methyl-3:5-diethylH/r//)hexan-4-one 
(Haller), A., i, 1357. 
i 10-Methyldihydroacridine, 3:6-diamino- 
5-cyano- (Ehrlich and Benda), A., 
i, 90o. 

.V-Methyldihydrowdndole (Hope aud 
Lankshear), P., 224. 

1- Methyldihydroresorcin, preparation 

and derivatives of (Gili.ING), T., 2032 ; 

j P., 286. 

2- MethyIdihydroresorcin, derivatives of 
(Gilling), T., 2034 ; P., 287. 

! l-Msthyl-4-w.p-dunethoxybenzylidene- 
hydantoin (Johnson and BeXgis), 
A., i, 1238. 

Methyl dimethylaminoethyl ketone 

(Farbf.xfarutkk.n vorm. F. Bayer 
k Co.), A., i, 343. 

: 5-Methyldioxindole (Guyot and Mar- 
■ tixet), A., i, 756. 
l-Methyldioxindole-3-carboxylic acid, 

esters (Gutot and Martinet), A., i, 
756. 

5-Methyldioxindole-3-carboxylic acid, 

esters (Guyot and Martinet), A., i. 
756. 

5-Methyldiphenylamine, 2:4-d?amino- 
4'-hydroxy-, and 3'-chloro-2:4-tf?'- 
amino-4'-hydroxy-, and their deriva- 
tives (Ullmann and Gxaedinger), 
A., i, 105. 

1 - Methyl-2 :3-diwopropylci/c?opentane 

(GoDcnoT and Taboury), A., i, 
348. 

4-Methyl-2:2-dipropyl-7-iwpropylin- 
dandione (Freund, Fleischer, and 
Rothschild), A., i, 1076. 

Methylene, reactions of (St au dinger 
and Endue), A. , i, 592. 
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Methylene-iry-diaiiiiiiopropaM and its 

salts and n-benzoyl derivative (Tith- 
ehley and Branch), T. , 330 ; P , 29. 

Methylenebishomoantipyrine and its 

dihydroehloride (MasnICH and Kru- 
m hk), A., i, 102. 

Methylenebiatolypyrine (Mannich and 
Kroschb), A., i, 101. 
Methylenediglyeine (LiiR), A. , i, 709. 
Methylenedioxyacetylmandehmitrile, 

product of, with ammonia and hydro- 
gen sulphide (Albert), A., i, 722. 

3:4-Methylenedioxybenzylidene-ju- 
aminobenzoic acid and its ethyl ester 
(Wheeler), A., i, 1054. 

3:4-Methylenedioxybenzylidene73-anial- 

dine (Wheeler), A., i, 1054. 

2-wy-Methylenedioxyciimamoylpyrrole 

(Bargellini and Martegiani), A., 
i, 91. N A 

Methylenedioxy toluene (Scheess), A., 
i, 1155. 

Methylenedipyxidyl and its salts 
(Schmidt), A., i, 645. 
5-Methylene-n-hexoic acid (V. Braun . 

and Schmatlocii), A., i, 196. 
Methylenemalonic acid, methyl ester ' 
(Meerwein and Sciinurmann), A., i, 
870. . i 

Methyl ethylaniline. salts of, and its \ 
compounds with mercuric chloride 1 
(Komatsu), A., i, 39. 

j8-Methyl-7-ethylamylene-0?-glycol 

(Meerwein and Splittegarb), A., i, 
487. , . p . 

Methylethylcarbinol, resolution of, and 
its derivatives (Pickard and Ken- 
yon), T., 1941. „ . . . 

Methylethylcytosine. See 4-Methyl o- 
ethyl-2 : 3 -dihydro- 2 -pyrimidone, 6- 
aniino-. 

4-Methyl-6-ethyl-2:3- dihydro 2-pyrimid- 

one, 6-amino- ( meJhyhtkylq/tosvie ), 
and its salts (Johnson and Bailby). 
A., i, 1104. 

4-Methyl - 5 - ethy 1- 1: 6-dihydro - 6 -py rim - 
idone, 2-amino-, and its salts (John- 
son and Bailey). A., i, 1104. 

Methyl ethyl diketone cyanohydrin and 
its i som elide (Dikes and Otsuki), A., 
i, 836. 

Methylethyl-aa-dinaphthylmethane, 

1 :l-rfihydroxy-, anhydride of (Sex- 
t.ll’l'TA), P., *29. 

M ethy le thy lgly collie acid, ethyl ana 

methylesters(MBERWEiNandSrLirrF.- 

gakb), A., i, 487. 

4*MethyM-ethylcf/c/f-hexane-l:2 diol 

(Wallach and Augspukokk), A., i, 
453. .. 

l*Methyl-5-ethyltf/c7ohexan-6-ol (Hal- 
ler), A., i, 985. 


1 -Methy 1-3- e thylci/tf ohe xan - 4 - Qn * 
(Hauer), A., i, 1357. 
l-Methyl-4^thyln/cfoh6i„. 3 . 

(Kotz and Blunders! aw- , 
1069. ‘ : A- S. 

l-Methyl-5-ethylcjrfohexan-6 „ c „ 
LER), A., i, 985. u *> 

4-Meftyl : l-ethyl-A' -rye/., hexene ,„j 

derivatives (Wit, lack ami 
OER), A., i, 452. ' ' 1; 

l-Methyl-4-ethyl-A>-cyr/rhex e ,i. 5 . 0 
and its derivatives (Wai.t a<u . ■ 
Augspurger), A., i, 484. ’ " rtll ' : 
Methyl ethyl ketone, cftcliloro- (l)i , Kt 
A.,i, 12. 1 Ulsl > 

se.miearbazonc (Blaise), A. i 
Methylethylpyrrolonebenzoic acid aVl 
its hydrobiomide (Pfaehleri \ ' 
751. ’ ‘ ’’ ' 

Methylethylsuccinonitrile, dim'm. 
and its derivatives (Dikes and Or 
suki), A., i, 836. 

4-Methyl 5-ethy 1-1 :2:3:6-tetrahydro 6- 

pyrimidone, 2-thio- (Johnson ,i 
Bailey), A., i, 1101. 

6- and 8-Methylflavone •Rhiemaw 
A., i, 891. " • 

p Methylfluorene (V«i;l.\sheu ai.,J 
Pritzsche), A., i, 726. 

-Methy lfl uorene car boxylic acid (Voi: 
LANDER and Piutzsi'iik), ' 
726. 

9-Methylfluorene-9-carboxylic acid 
(Meerwein, Kremerk, and 
Sl’LITTEGARP.), A., i, 4S6. 
and its ethyl ester (Wrsumrs ani 
Mocker), A., i, 1188. 

Methylfuranhydroxamic acid, a-!iyd;- 
oxy-, and its copper salt 'AngeI. 1 i .■ 
and Corroi-A), A., i, 192. 

Methylglucoaazone (Irvine and Sonii. 
T., 573. 

Methyl-a- and -0-glucose and -glucose 

diacetone (Irvine and Scott. T.. 
570; P.,70. 

Methylglucoside inonomethvl derivativ- 
(Irvine and Scott), T.. 573: 

71. 

o-Methylglncoside, biochemical f=p- 
thesis of (Boit.qiki.ot, Heudsev 
and Bridel), A., i, 423. 

. f(-d- and -Z-benzylidene derivative* 
(Irvinf. and Scott). T., 5S0: 

S-MethylgWconide, MocliemM 

thesis of, in neutral liquid v »ou 
qi'ELOT and Verdon), A., L 


formation of dextrose m 


the bio- 


chemical synthesis ofJbomrEH 

and Verdon), A., i, 781. 


action of emulsin on U’ 1 
and Veudon). A., i, •»“ 


I'DQI'EI- 1 '- 
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«- aud £-Xethylglacoside8, scission of, 
bv Aspergillus niyer (Dox and Nei- 
dig), a., i, 146. 

jfethylglnco8jde-«C _m0110acet0ne (Mac- 

ikjxald), T., 1902 ; P., 261. 
a- and j 9 -Methylglutaconie acids, ethyl 
esters (Thorpe and Wood), T., 1582. 
Methylglyoxal, preparation of (Nei:- 
bejig and Oeryel), A., i, 1155. 
formation of lactic acid from (Levexe 
and Meyer), A., i, 932. 
biochemical production of lactic acid 
from (Neuberg), A., i, 927. 
destruction of, by animal organa 
(Neubkkg), A., i, 564. 
^-Methyl-Afl-heptene and its nitroso- 
chloride (Kishnrr), A., i, 1162. 
Methylheptenone, action of oxygen and 
light on (ClAMiCfAN and Sii.bkr), 
A., i, 1356. 

sodium hydrogen sulphite compound 
of (ItouRE- B ertrand Firs, Di - 
poxr, and Labaune), A., i, 746. 
3-Methyl-A 2:5 -<7/cMiexadienone, 
2:4:l:5:6-pe»tochloro- (Crowtiiei: and 
McComme), T., 547 ; P., 69. 
Methylc/Wohexane, 1-bromo. (Ipatiey 
and Koutala), A., i, 66. 

•>:4-</tbromo- and its derivatives (Har- 
ries aud Seitz), A., i, 286. 
l-Methylcv/r/ohexane-4:4 diacetio aoid, 
aa'-d/eyano-, and its copper salt 
; (Sqi’intaxi), A., i, 757. 

S- ami 4-Methylci/c/ohexane-l:l-diacetic 
! acids and their derivatives and a a-di- 
rvano-, u-iniides (Tiiorpf. and Woon\ 
f., 1593 ; P., 256. 
Methylc,vc/(/hexane-2:2-diacetimi4e, 
aaVtoyano-, aud its eojjper salt 
(Squixtani), A., i, 758. 
Methylcyi7<diexane-2:2-, -3:3-, and 
-4:4-diacetomethylimides, aa'-tfreyano- 
\Sqi'1ntani), A., i, 758. 
and 4 Methyln/cfohexane-1 : 1-dima- 
lonic acids, di-imidc derivatives of 
(Thorpe and Wood), T., 1594. 

M Methylc^c^hexane-2:2- and -4:4- 
succinimides, o/8-cficyano- (Sqi'Ix- 
taxi), A., i, 758. 

M • Methyln/(.dohexane-4 :4 -eucc ino • 
methylimide, a/9-dicyano- (Squjn- 
rANi). A., i, 758. 

Methyln/cfohexan-l- and -2-ol ami I 
then- derivatives (Ipatiev and I 
Routala), A., i, 66. 

Methy lfytdohexano!- 1 -carboxylic acid 
(Alov and Habavt), A., i, 728. 
Methylhexan-8-one, y-amino-, and its 
salts (Pfaehler), A., i, 754 . 

Methy lq/cZohexan-3 -one, 4-oximino- j 
action of heat on (Kotz and Wun- 1 
store), A., i, 1361. 


MethyliT/c/ohexanones, action of oxygen 
aud light on (CrAMiciAX and Silber). 
A., i, 1356. 

1 -Methyl-2 - and -4 - ci/c/oh. exanone a , tetra- 
bromo- (Bodkoux and Taboury), A., 
i, 872. 

Metbylc.f/cZohexan- 3- and -4-ones, alkyl- 
ation of (Hallf.r), A., i, 1357. 
pyi’one derivatives of (Kotz and 
Meyer), A., i, 1067. 

3 -Methyla/cfohexan -2 -ony lidenemeth- 
oxyacetic acid (Kotz and Meyer). 
A., i, 1066. 

M-Methyl-A 6 - and -A^cyc/ohexene-S- 
carhoxylic aoids (II a worth and Per- 
iux), T., 2233. 

3-Methyl-A 2 -c'//c , /’c'hexfln-2-ol-l-glyoxylo- 
lactone, acetyl derivative (Kotz and 
Meyer), A., i, 1066. 
MethyUv/c/chexenolpyruvolactone and 
its dimethyl derivative (Kotz, Rlen- 
dermann, and Meyer), A., i, 179. 
l-Methyl-A I -t7/cZohexenyI-2-acetone and 
its semicarbazone (Wallach and v. 
Rechexberg), A., i, 184. 

1 - Me thyl- A(* or ^-cycZohexenyl - 3- acetone 
(Wallach and v. Rechrnbekc), A., 
i, 183. 

l-Metbyl-A 3 -q/c/ohexenyl-4-acetone and 

its derivatives (Wallach and v. 
Rechendero), A., i, 55, 183. 
l-Methyl<7/c*hexyl-2-acetic acid and its 
derivatives (Wallach and v. Rechex- 
beko), A., i, 184. 

l-Methyla/o/ohexyl-2-acetone and its 
semicarbazone (Wallach and v. 
Rechexberg), A., i, 184. 
l-Methylci/cZohexyl-3- and -4 acetones 
and their semicarbazones (Wallach 
and v. Recuenberg), A., i, 64, 183. 
fl-Methyl-Ay-hexylene-e-one and its 
semicarbazone (Kishxer), A., i, 1165. 
Methyl iwhexyl ketone, p-nitrophenyl- 
bydrazone (Wixdaus and Resau), A., 
i, 615. 

l-Methylrvc/ohexyltrimethylcarbinol 
and its derivatives (Wallach and 
v* Rechexberg), A., i, 183. 
MethylZsohydantoin. See l-Keto-5- 
methyltetrahydro-oxazole, 2imino-. 
3-Methylhydantoin-5-carboxylic acid 

and its methy lainide (Biltz, Krebs, 
and Struke), A., i, 1376. 
p- Methylhydrazobenzene, velocity of 
decomposition of (Curme), A., ii 
854. ' 

1-Methylhydrindone, 1-hydroxy- (v. 

?364 UN aiK ^ Kirschbaum )j A., i, 
3-Methyl-a-hydrlndone and its deriva- 
tives (v. Braun and Kirschbauu), 
A., i, 1363. 
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5-MethyM-hydroxy-l:2:8-benzotriazoie, 

4-nitro- (Bousche and Fiedler), A., 
i, 843. . 

Methyl hy&roxyethyl ketone aemicarb- 
azone (Blaise), A., i, 706. 

5-Methyl-2-hydroxymethylbenzimin- 

azoie and its acetyl derivative ( Bistr- 
zycki and Przeworski), A., i, 
103. 

5 -MethyUndamine. 2-*raioo-4'-hydroxy-, 
and 3'-ehloro-2-amino- (Ullmaxn and 
Gnaedingeb), A., i, 105. 
Methyl^oindigotin (Wahl and Ba- 
garp), A., i, 654 

1- Methylfwindigotin (Wahl and Ba- 
gakd), A., i, 519. 

2- Methylindole, action of formic acid on 

(Scholtz), A. y i, 1227. 
action of, with aldehydes and formic 
acid (Scholtz), A., i, 893.^ 
hydrochloride (Oddo), A., i, 755. 
2-Methylindolideneacetoacetic acid, 
ethyl ester (Scholtz), A., i, 520. 

2 - Methylmdolyl-2-methylmdolidene- 
methane and its salts (Scholtz), A., 
i, 895. 

3'-Methylindoxyl-2-selenoriaphthen-3- 

one (Lesser and Weiss), A., i, 
1186. 

a-2-Methylindyl « *2-methy lindolidene - 
A*r pen ta diene, salts and derivatives 
of (Konig aud Schueckesbach), A., 
i, 400. 

3- Methyl-4-2J-iodoanilinomethylene 5- 

isooxazolone (Dains, Malleis, and | 
Meyers), A., i, 1097. 

3 -Methy 1-4-iodo toluidinomethy lene - 5 • 
/.sooxazolone (Dains, Malleis, and 
Meyers), A., i, 1097. 

1-Kethylisatin, 5-bromo-, and bu-di- 
bronio- (Kuhn and Osl’ERSETZEr), 
A m i, 757. ' 

Methylketen, brouio-, and its polymemle | 
(Ott), A., ij 1303. 

Methyl ketones, actiou of nitrogen , 
iodide ou (Chattaway and Baxter), 
T., 1986 ; P., 284. 

^•Methylmandelonitrile, calcium deriva- 
tive (Franzes and Rysek), A., i, 
1042. . ■ 

7 - and S-Methylmorphimethine methyl 
ethers (Riedel), A., i, 1224. 
0-Methylmucoiuc acid and its esters 
(Stephen and Weizmaxn), T.,276; 
P., 14. 

Methyl-a- and * 3 -naphthacoumanncarb- 
oxylic acids (Dey), P. , 154. 

8 - Methy 1-a -naphthaqninone - 5 -carb - 
oxylio acid, 7 -broino- 2 : 6 *<iiliydioxy-, 
and 2:6-<fihydroxy-, and its salts 
(Dimroth, Weuringh, and Holch), 
K., i, 978. 


8-Methyl-a-naphthaquin.one-As a- 
oxyllc acid, 2:6-d t hydroxv ^ 
sodium salt (Dimp.oih \Vn- . !ls 
and Holch), A., i, 678.’ 1:1Sl,,1 > 


1- Methyl-o-naphthai'soquinoi^g 

and AIanevituh), A., i, -jii-, '' :t 1 

2’Methyl-l:4-naphthaquLnoxaliQe 3 

carboxylic acid, ethyl w 

and Doll), A.,i, 7t>f>( * A!I: 

2- MethylnorhydraBtinine i • 

(Decker), A., i, 290. " V!u! ' 

Methylolcarbazole (Lance), A., i •>, 

5-Methyh'sooxazole-4 carboxy anilide 

and -o- and -y^-toluidides m u .\\ , . 
Griffin), A., i, 1088. ’ **"' 

Methylparaconic acid, luetlivl .--v 
(BARBiERand Locqits\ A. i 
3 Methy lpentane, afle drihumo^ 1 \ 

Braun and Schmatlohi), A., i 
1 • Methylcyt*pentane-1 -carboxylic acid 
and its derivatives (Tisumivii-. 
babin), A., i, 467. 


boiling point of (Petrov), A., i. ij:,;, 

l-Methylc</c/^pentan-2-aii<i’.3-ol,] l lu-]iv'- 

mothanes of (Godchut and Tabhi-i y 


A., i, 873. 


MethyU'yc7opentan-2-ol-S-one cGuiuH^r 
and Taboury), A., i, 733. 
Methylpentanone, amino-, derivative, 
of (Gabriel, Colmas, and 15" ncHri- •' 
A., i, 625. 

Methylcyofopentan-3-one, 2 -cIiIok- 
(Godchot and Tabothy, A„ 


.733. 


1- Methylc,i/c7opentan-3-one and itsileriva- 
tives (Wallach and v. Keciien* 
berg), A., i, 183. 

Methy lci/'7opentanones, catalytic risk-- 
tion of (Godchot and Tabhvky), 1. 
i, 873. 

2 Methyl-A 1 -c</( , 7c/penten-5-oae and it» 
derivatives (Godchot and TAifora"-. 

A., i, 733. 

Methyl pentoses, constitution of iGu- 

mour), P., 363. 

2- Methylcyc7opentyl 3' methyl’V'Vy 

pentan-2'one and its sciuicarWoix- 
(Godchot and Taiwuby), A.. i ; N : >. 

3- Methylcyc7opentyI-2' . 3'! -methyl 
c-i/c?6>pentan-5 / -one and its si-miur! 1 - 
azone (Godchot and T a bothy , A., i. 


873. 


Methylphenazonium salts, prcparatwiJ 
of (Keuumann ami Havas', A.-!- 
1241. 

salts aud 3-amino-, salts, of iaehi;- 
mann and Havas). A., i, 298. 

3-Methylphenylpropyl 'i-' 111 ®'' 

, (v. Bkaux, Grabowski, and hn-s™ 1 

: BAUM), A., i, 613. • 

l-Methyl-2-piperidone^ (Fimh F!1 

i Bergmans), A., i, 711- 
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Methylpropaldehyde, a«-bromo-, re- 
actions of (Franks and Klein), A., 
i, 10* 

^-Methylpropane, afiy-tribromo-, pre- 
paration of j9e-dibromo-0«-dimethyl- 
bexaiie from (Kkestinski and Krivo- 
kOTKo), A., i, 1145. 
^■Methylpropane-ayy'-tricarboxylic 
acid and o-cyauo-, ethyl ester ; 
i_TnoRi’E and Wood), T., 1581; P., 
255. 

5-Methyl-8-W(?propenyl-(8iroctandione 

ami its semicarbazone (Lebedev), A., 
i, 1287. 

1 - Methyl- 2- ^opropenyl-A^cycfopentene 

and its dibromide (Hawohtii), T., 
1249; P., 193. 

s - Me t hy lpro pioni c acid, a -hydroxy- j 

(AloY and Rabaut), A., i, 728. 
Methylpropylaniline, salts of (Ko* , 
MATsr), A., i, 39. 

2 Methyl-5- /.wpropylbenzeneazoformam- 

ide, 3-bromo-4-hydroxy-, tftbroino- ; 
4-hydroxy-, and 4-hydroxv-, and its j 
sodium salt {Heilbron and Hender- 
son), T., 1419. 

Kethylwcpropyldihydroresorcinol 

(Fighter, Jetzbr, and Leepin), A., 
i, 281. 

|-Methyl-5-?.sYipropylflavone (Ruhr I 
mann), A., I, 892. 

i-Methyl-8-f'<sc»propylflavone (Kuhe- j 
, MANN), A., i, 891. 

Methyl 6- /&>propyl-A 3:5 -cycfohexadien- j 

one. 2:4:4-f/*ichloro- (Crowther and ! 
.McCoMBIE), T., 543 ; P., 68. 

Methyl 4 ^opropylcj/c/ohexan-3-one 
and its 4 carboxylic acid, 2-ehloro-, ; 
ethyl ester (Kutz, Blendermann, , 
Kosrxrtsch, and Sirringiiaus), A., 
i, 1202. 

Methyl-3 !Aopropyl-A 2 -c?/C(fohexea-2-ol- j 
1-glyoxylolactone (Korz and Meyer), 

A., i, 1067. 

Methyl 4-propylidenecyc/opentaii-3- 

one and its derivatives (Wai.lach and ! 
v. Kechenrerg), A., i, 183. j 

Jthyl propyl ketone, chloro-, semi- ; 
iarbazoue (Blaise), A., i, 706. 
ithyl propyl ketonephenylhydrazone, ; 
catalytic decomposition of (Arbuzov ' 
ind Friauf), A., i, 1098. 
lethylwopropylmalonio acid, 0- 
j),I 0X y'» WMtone, and methyl ester i 
>f (Ott), A., i, 1302. 
l«thyl-5-/s&prcpyl-0Ti-octandione and 
^semicarbazone (Lebedev), A., i, 

icthylf-propyloctanB, c-oLloro- 
} akin), a., i, 1296. 

'thylpropyioctene (Vanin), A., i 


l-Methyl-3-wwpropylcyc/opentane (Gon- 
chot and Taboury), A., i, 348. 

l-Methyl-4-iscpropyleyricipentan-8-one 
and its derivatives (WallAor and 
v. Rechenberg), A., i, 183. 

1- Methyl-2-wopropylcyt7opropane (Kisii- 
ner), A., i, 1165. 

3- Methyl-5-isopropylpyrazoline and its 
thioureide (Kisiiner), A., i, 1165. 

Methylprotopine me thosul phate ( Da nck - 
woktt), A., i, 88. 

2- Kethylpyrazine-5:6 dioarboxylic acid 

and its salts (Bottcher), A., i, 1390. 

4- Methylpyridine, benzoyl derivative (v. 
Braun and Schmatloch), A., i, 196. 

3- Methylpyridiniam platinibromide 

(Gutbier and Rausch), A., i, 1158. 

l-Methyl-2-pyridone, preparation of, and 
its picrate (Fischer and Neundlin- 
ger), A., i, 1226. 

5- Methyl-6-pyrimidone-4-car'boxylic 
acid, 2-amino-, ethyl ester (Johnson 
and Zee), A., i, 522. 

l-Methylpyrrole-2-aldehyde and its 

phenyliiydrazona (Fischer), A., i, 
1226. 

1- Kethylpyrrole 2-car boxy lie acid, silver 
salt (Fischer), A., i, 1226. 

2- MethylpyrroIe-3-carboxylic acid, 4- 
hydroxy-, ethyl ester (Benary and 
Silbf.rmann), A., i, 652. 

1- Methylpyxrole-2:5-dicarboxylic acid 

aud its silver salt (Fischer), A., i, 
1225. 

3- Methy lpyrrole -4: 5 -dicarboxylic acid 

and its ethyl hydrogeu ester (Pif.oty 
and Hirsch), A., i, 293. 

a-l-Methylpyrrolidylpropan-a- and -0-ols 
(Hess), A.,i, 1379. 

a-l-Methylpyrrylpropan-jfl-ol ( H ess) . 

A., i, 1378. 

Methylquercetin tetra- and penta- 
metliyl ethers (Perkin), T., 1635 : P., 
253. 

2- Methyl-12-quinindole. See iw Har- 

man. 

4- Methylquinoline, 4-amiuo-, and its 
hydrochlorides (Rabe), A., i, 513. 

6- Methylquinoline, 6-dtbromo-, and 3- 
bromo-6-rf?:bromo- (Howitz and 
PHiLirr). A., i, 391. 

2-Methylquinolinearsenoxide and its 
picrate (Fkankel and Lowy), A., i 
1229. ’ 

2-MethylqtLinolinearsinic acid, hydro- 
chloride of (Franker and Lowy), A 
i, 1229. ’ ’’ 

2-Methylquinolinediazoaminobenzene 
(Stark and Horrmann), A., i, 1235. 

1 - Methy 1-2-quinolone, 5-, 6-, and 8*iodo- 
(Howrrz, Fraenkel, and Schroe- 
der), A., i, 888. 
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1- Hethyl-2-qoinolone-6-aldehyde ] 

(Howm and Pihlipp), A., i, 391. 

2- Methylquinoxaline and its sails : 
(Bottcher), A., i, 1390. 

2'Methylquinoxaline-3-carboxylic acid, | 
ethyl ester (Wahl and Doll), A., i, > 
765. 

$ - M e thyl -d - werh amn oa ide and its tri- 1 
acetyl derivative (Fischer and Zach), • 
A., i, 165. 

‘"Methylselenolbenzoic acid and its 

silver salt and methyl ester (1 ,es>ki: 
and Weiss), A., i, 1184. 

MethylsilicoseB (Martin), T., 190. 

a Methylaparteinium salts (OoRWEZ), 
A., i, 90. 

l-Methyl-2:2:4:4-tetra-allyki/e?ohexan- 
3 -one (Haller), A., i, 630. 

l-Metbyl-2:2:4;4-tetraethylr//':Miexan- 
3-one (Haller), A., i, 1357. 

l-Metbyl-3:3:5:5 tetraethyk^ohexan 4- : 
one (IIalleu), A., i, 1357. 

Methyltetrahydroberberine metliiodidc | 
(Freund and Commessmanx), A., i, i 
505. ! 

iff- and /-A r -MetbyliS(Jtetrahydrober | 
berines (Pyman), T., 835. 

lMethyltetrahydroquinoline. Sec 
Kairoliue. 

6- and 8-Methyltetrahydroquinoline, , 

benzoyl derivatives of (v. Braun, 
Grakowski, and Kirsuhhaum), A., i, 
613. 

Methyl tetramethyMiamlnotert.-butyl j 
ketone (Farbenfabkiken vorm. F. 
Bayf.r & Co.), A., i, 343. 

Methyl tetramethyldiaminot>.q>ropyl 
ketone (Faubenfabiiiken yorm. F. 
Bayer & Co.), A., i, 343. 

2 Methyltetrazole and its 5 carboxylic 
acid and 5-cyano- (Ouveri-Mandai.a 
and Fassalacqua), A., i, 1398. 

1- and 2-Methyltetrazole8, hydrolytic 
constants of (Ohveki-Mandala), A., 
i, 1399. 

Methyl tetritol and its benzoyl derivative : 
(Gilmouu), P., 363. 

Methyltetronic acid, brucine salt (Oil- i 
mo ur), P., 363. 

; -Methyl tetroae and its derivatives (Gil- 
MOUit), P., 108, 363. 

iV-aml 8'*Methylthiobenzan Hides : May), j 
T., 2274 ; P., 360. 

Methylthiocarbimide, transformation of 
methyl thiocyanate into (Smits and 
Vixseboxse), A., ii, 853. 

3- Methylthiolbenzenediazonium chlor- 
ide (Zincke and Muller), A., i, 357. '■ 

3-Methylthiolbenzoic acid and its nitrile \ 
(Zincke and Muller), A., i, 357. ! 

3-Methylthiol-j?-benzoquinone (Zincke j 
and Muller), A., i, 735. '■ 


" C'iIIXs 
diar-t-Tv' 


0- Methylthiolcinnamic acid /r tt4 
ski and Frieiilanuku) \ 

Methyltbiolconmarinic ac ;j 
lews k I and Friedi > iL ’ llJU - 
860. ‘ fcl 4. A., i. 

Muller), A. , i, 735 . ' ‘ Kh and 

3-Methylthiolphenol, 4-arnii,,, , , 
derivatives and 4-nitroso- Us 

Muller), A., i, 735. ' ’ ' KKaim 

3-Methylthiolphenyl iolhb /, 
and Muller), a., i, 357 ‘ - V ' K!; 

3-Methylthiolphen7ltrunethylatumc 

nmm hydroxide and its salt* T! 
and Muller), A., i, :J 5 g. ‘ h: - 

2 - Methylthiol-6-pyrimidone, - 

amino-, and 5-nitroso-4-au!ino 
and Baumann), A., j, 77 j. 

3- Methylthiolquinol and its Ul 

derivative (Zincke and Mn j n a 

i, 735. "‘.a. 

Methyl isothuj one. See 1:3:4-Tri, net ), v > 

5-Mopi'opyUA 3 -ci/c7oheAeii-2.ono ' 
Methyh'sothujoneoxalic acid. See*l-:i-i. 
Trim etliy 1- 5 - wo pro py 1 . 
‘ 2 -onylglyoxylic acid. 
Methyl-y>toluidine, salts «•! (i|-, KK 

and Becker), A., i, 261 . 

Methyl-/i-tolnidine, 

transformation of, on exposure in >;i] . 
light (Rf.yekdin), A m i, 719 . 
A r -Methyl- 7 ii-toluidmoacetoaitrile 
Braun and Kbubeu), A., i, 

1- Methyl-l:5:5-triethyk^7 ( ,hexaii-6-ol 

(Haller), A., i, 985. 
l-Methyl‘2:2:4-triethyl<v/cMiexan 3-one 
(IIaller), A., i, 135?! 

1- M e thy 1-3 : 3 : 5- triethylc'/ro hex an 4 one 
(Haller), A., i, 13571 
1 -Me thy 1 - 1 5:5 -trie thy let, '’A'hexan-6-Diu 
(Haller), A., i, 985. 
Methylurethylpyridylazoimide (Miivr.;. 

and Stafff.n), A., i, 531. 
a-Methylvaleric acid, adivdroxv- (Alov 
and Rabaut), A., i, 728. 
Methylverbenene (Blumaxn and Ziur- 
schel), A., i, 497. 

Meyer’s reagent, use of (PazikstD. A,. 

ii, 154. 

Mica, dehydration of (Bur s). A., ii, 


Michler’s ketone. See -1: I'-Tetiamdhyl- 
diaminobenzopliGnoiic. 

Microbes, biochemistry of (Franzes 
and Egger), A., i, 1421. 
influence of minute quantities of al- 
kaline substances 011 (Tniu. 'T arn. 
Fouassier), A., i, 1 43. 
nitrogen- fixing, influence of raujo- 
activity on (Stoklasa), A, J « 
1421. 



INDEX OF SUBJECTS. 


ii. 1425 


Microbes, action of uranium sails nu 
(Acll HOS and SaZSRAC), A., i, 143. 

Microchemical reagents, preparation of 
pure (Less), A., ii, 236. 

Microchemistry of planta (Tosmasn), 
A., ii, 450. 

Micro organisms. See Microbes. 

Microperthite ( Brauns and Uhlig), 
A., ii, 519. 

Milk, presence of boron in (BERTRAND 

and Agulhon), A., i, 934. 

.soluble caseins of (Lisdet), A., i, 
1414. 

fluorine in (Gautier and Clavs- 
mann), A m i, 1017. 
absence of phosphatides from (Nje- 
ftOBAS), A., i, 1133. 
effect of pituitary extract on the se- 
cretiou of (Hammond), A., 1133. 

proteins of (LinDET), A., i, 1116, 
14H. 

removal of proteins from, iu the esti- 
mation of lactose (Welker and 
Marsh), A., ii, 634. 
oxidation -number of (Jona), A., ii, 
640. 

metabolism of rabbits fed on (La- 
QUEUR), A., i, 546. 
enzymes of, and of milk glands 
(Grimmer), A., i, 1021. 
influence of heat on (Grosser), A., i, 
424. 

action of, on starch paste, with and 
without hydrogen peroxide (La- 
gaxe), A., i, 034. 

alcohol content of, after ingestion of 
alcohol (Vor/rz and Paechtner), 
A., i, 934.' 

coagulation of (Alexander), A., i, 
1008 ; (Schryver), A., ii, 850. 
coagulation of, by rennin (Mellan- 
ky), A., i, 114. 

influence of calcium chloride on the 
coagulation of (Lindet), A., i, 
1116. 

action of citric acid and calcium salts 
on the curdling of (Katz), A., i, 
212 . 

cow’s, Schardinger’s reaction for 
(Rullmann), A., ii, 260. 
cow’s and human, comparative com- 
position of (Meigs and Marsh), 
A., i, 1414. 

heated, relative values of fresh and 
(Eichlov), A., i, 215. 
peptoniaed, digestion of (Mitschnik), 
A., i, 1262. 

reactions of (Bordas), A., ii, 738. 
peroxydase reactions of (Jona), A., ii, 
640 ; (Grimmer), A., ii, 260. 
detection of benzoic and salicylic acids 
in (Wagenaak), A., ii, 1082. 

civ. ii. 


Milk, detection of hexamethylenetetr- 
amine in (Rosenthaj.hr and 
Unoerer), A., ii, 1084. 
detection of nitrates in (Bartii), A., 
ii, 1069. 

detection and estimation of nitrates 
and nitrites in (Elsdon and Sut- 
cliffe), A., ii, 979. 
detection of potassium dichromate in 
(Grewinc), A., ii, 986. 
analysis of (V uaklart), A., ii, 445. 
estimation of benzoic acid in (Livek- 
seege), A., ii, C3S. 
estimation of boric acid in (Richard- 
son and Walton), A., ii, 431. 
estimation of fat in (Croll), A., ii, 
1083. 

estimation of lactose ^(Kretschmer), 
A., ii, 635 ; (Sanfelici), A., ii, 
447. _ 

estimation of proteins in {de Graaft 
and Schaap), A., ii, 445. 
attempt to estimate the vitaminc- 
fraction in (Funk), A., i, 557. 

Mine air, apparatus for examination of 
(Levy), A., ii, 157. 

Mineraliners, gaseous, in a magma (Nig- 
i gli), A., ii, 33. 

Minerals, containing arsenic, antimony, 
and tellurium, sublimation tempera- 
tures of (Joly), A., ii, 556. 
from the granulites of Casa Francese, 
Sardinia (Lovisato), A., ii, 613. 
from Ceylon gravel (Tschp.knik), A., 
ii, 421, 518, 970. 

from Formosa (Okamoto), A., ii, 67. 
from Coiling, Salzburg (Donr and 
Hlawatscu), A., ii, 718. 
from Kerch and Taman, Crimea 
(Popov), A., ii* 970. 
from the Kiuzig Valley, Baden (Durr- 
feld), A., ii, 1064. 
from the Ilmen Mountains, Urals 
(Silbermuntz), A., ii, 423. 
from the pegmatites of Madagascar 
(Lacroix), A., ii, 69, 234 ; (Du- 
parc, Sabot, and Wunder), A., ii, 
782. 

from the Malay States (anon.), A., ii, 
782. 

Mexican (van Horn), A., ii, 229. 
from Princeton, New Jersey (Haw- 
kins), A., ii, 422. 

from Renfrewshire (Houston), A., ii, 
233. 

from Tuscany (Manasse), A., ii, 230. 
which function as electrodes (Wells), 
A., ii, 749. 

radioactivity of (Bellmer), A., ii, 
549. 

solid solution in (Foote and Brad- 
ley), A., ii, 717, 867. 

94 
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Minerals, fractionation of, in the electric 
micro-furnace (Fletcher), T. t 2097 ; 
P., 134. 

treatment of, with Sonstadt’s solution 
(Hillkbkakd), A., ii, 418. 
activity of potassium in (Biltz and 
Marcus), A., ii, 547. 
action of sulphur monochloride on 
(Lukens), A., ii, 955. 
radioactive. See Radioactive minerals, 
rare, melting points of (Fletcher), 
A., ii, 516. 

readily decomposable, thermal dis- 
sociation of (Friedrich and Smith), 
A., ii, 28. 

rock-forming, weathering of, under 
the influence of sulphurous acid ! 
(Lotz), A., ii, 972. 

microchemical detection of carbonates 
in (Heeger), A., ii, 244. 
estimation of water and carbon dioxide 
in (Dittrich and Eitkl), A., ii, 
72. 

Mines, explosion of gases in (Bimirf.ll), 
A., i, 329. 

estimation of the inflammable gas iu 
(Hargek), A., ii,*628. 

Mixtures, surface tension of (Worley), 
P., 359, 360. 

binary, refractive index of (Mazzucc- 
iielli), A., ii, 165; (Schwers), 
A., ii, 453, 537. 

crystallisation temperatures of 
(Baud), A., ii, 475. 
influence of chemical constitution 
on the thermal properties of 
(Vanstone), T., 1826 ; P., 262 ; 
(Pascal and Normand), A., ii, 
292, 304, 1031. 

vapour pressure of (Marshall), P., 
157 ; (Dolkzalek), A., ii, 481 ; 
(Dolezalek and Schulze), A., 
ii, 482 ; (van Laaii), A., ii, 670. 
internal friction of (Weinberg), 
A., ii, 834. 

of liquids, relation between the 
heat of formation of, and their 
composition (Baud), A., ii, 
1025. 

of liquids, fluidity of (Bingham, 
White, Thomas, and Ca dwell), 
A., ii, 675; (Muon in), A., ii, 
1029. 

ternary, partial pressures of (Schrf.t- 
NRMAKERS), A., ii, 196. 

Molasses, preparation of betaine from 
(Urban), A., i, 449. 
extraction of glutamic acid hydro- 
chloride and betaine hydrochloride 
from (Sioltzenbeko), A., i, 345. 
estimation of sugar in (Fribourg), 
A., ii, 159. 


Molecular association of linui,j s p 
chinski), A., ii, 182. 1 * 
attraction (Jarvises), A. ii or,., 
in liquids ami their films if; > ! 

A., ii, 673. 

cohesion, relation between m.l t 
wei^t valency, „ 4 
A., H, 6/4. 

complexity of liquids (Turner i 

ii, 115. ’ ‘ A - 

compounds, formation of j n ,v 
primary stages of reactions Vv? 
ler). A., ii, 767. 
conductivity, relation between vis-, 
sity and, in solutions (\Vu.,rvi* 
A., ii, 660. ' 

rearrangements of carbon 
(Derick and Bokwuxv- \ • 
1054. ' ‘ • : - 

refraction of organic coinpoumls cui;. 
taining a ^em-dialkyl mvim fy 
Auwers), A., ii, 261. ‘ 

structure, optical activity a rj ,j 
antiomorphism of (Baukkc uni 
Marsh), T., 837 : P.,62. ' 

weight. See Weight, molecular. 

Molecules, proof of the existent 
(Pihlblad), A., ii, 2. 
constitution of (Bonn), A., ii. ijjo 
943, 1045 ; (Ckrhorr), A.. i( 
mutual mechanical action of (Bcijl 
louin), A., ii, 193. 
chemical and crystal (Fkikhiuv) \ 
ii, 305. ^ 

liquid, solid, and ionic, Ikata o: 
formation of fBorsFiEi.n', \ ji 
3S3. 

I Molluscs, sea, glycogen in (Starken- 
stein and Henze). A., i, 221. 

MolybdateB. See un<l*-r .Molybdeuum. 

Molybdenum, isolation of, from the 
coalfield of Liege (JokiksenI, A., ii. 
224. 


Molybdenum alloys with ehrnmiutn and 
cobalt (Haynes), A., ii, -T28. 
with cobalt (Payot and TamuaNX . 
A., ii, 1062. 

Molybdenum carbide. prq>ai\ition of 
(Hii.rert and Orxstfjn'. A., ii, 

604. 

penA/cliloride, electrical conductivity 
of solutions of (Lloyd), A., ii. 

913. 

halogen compounds, constitution •<: 

the (Koppel), A., ii. 5$. 
Molybdic acid, rotatory power of 
organic complexes of (AUzzi'Cc- 
heli.i, Ranucci. and 8 abaid'H 
A., ii, 817. .. 

Molybdates (Wempk), A., V 5 ' , 

Paramolybdates. constitution 

(Coi'AUX), A., ii, d05. 
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Molybdenum, detection of (Komarov- 
ski), A., ii, 882. 

detection of, by means of potassium 
iodide and " mercurous nitrate 
(Pozzi-Esuot), A., ii, 532. 
estimation of, gravi metrically, in steel 
(Zixberg), A., ii, 796. 
separation of copper from (Tread- 
well), A., ii, 342. * 

Kolybdic acid. See under Molyb- 
denum. 

Monazite sand, estimation of thorium 
in (Metzuru and Zons), A., ii, 157. 

Monkey, metabolism of purines in the 
(Hunter and Givens), A., i, 126. 

Monosaccharides, cyanohydrins of 
(Kkauz and Kloud), A., i, 954. 

Montanic acid and «-bromo-, and their 
derivatives (Mkykr and Brod), A., 
i, 1152. 

esters, amide and chloride of (Ryan* > 
and Amur), A., i, 335. 

Montmorillonite from Bordes, Vienne 


; Moulds, assimilation of guanine and 
I guanidine by (Kossowrcz), A., i, 
800. 

hydrolysis of hippuric acid by (Dox 
and Nf.idig), A., i, 800. 
assimilation of nitrites by (Kossowirz), 

cleavage of pyromykuric acid by (Dox 
and Nfjdig), A., i, 945. 
decomposition of uric and hippuric 
acids by (Kossowicz), A., i, 230. 

Mucin from the stomach(Ldl'EZ-Su (rez) 
A., i, 1267. 

Muconic acid, preparation of (Bkheend 
and Koolmax), A., i, 8. 
behaviour of, in liver-perfusion re- 
searches (Hensel and Riesser). A., 
i, 1416. 

Mud, radium in varieties of (Buchner), 
A., ii,821. 

Mulberry, adenine and aspartic acid in 
the leaves of (Mimuroto), A., i, 
235. 


(Az6ma), A., ii, 784. 

Mordenite from Tyrol and the Faroe i 
Islands (Thugutt), A., ii, 868. 

Morphine aud narcotiue, solubility of, in 
acetone and in water (GufcniN), A., I 

i, 642. 

action of, on the circulation (Ax- ! 
DF.KE8), A., i, 940. 

influence of alkaloids on thepharmaco- ! 
logical action of (Meissner), A., i, 
1279. ; 

elimination of injected (Dorlen- i 
court), A., i, 681. 

double salts of narcotine and (Boeh- ! 

RINGER & Soehne), A., i, 385. 
estimation of, in opium (Guftjux), A., 

ii, 353. 

estimation of, in urine (v. Kauf.maxx- 
Asser), A., i, 1134. 

"■ '^Morphine, supposed formation of, 
from morphine (F einrerg), A., i, 643. 
attempts to synthesise (Kay and 
Pictet), T., 947 ; P. 5 131. 
hydrochloride, formula of (Paolixi), 

A., i, 1093. h 

Morpluneglucoaide and its telra-acetyl 
derivative (Maxxicii), A., i, 87. 
Morphineglucoside, u-amino-, and its 
r 55 ' ° ,i,IC ( Irt,ne 1,11(1 Hyxd), j 


i , 1 A., i, 135. 

Moulds, formation of volatile antimoi 
compounds by (v. Knaffl-Lexu 
A., i, 800. 

formation of carbamide in (Fossi 
A., i, 327. 

decomposition of carbamide, uric aci. 
Wme acid, and glycine l 
bossowicz), A., i, 1467572. 


Muscle, chemistry of (Buglia and Cos- 
TANTixo), A., i, 219, 679, 1019. 
chemical pathology of (Gruxd), A., i, 
315. 

electrical invastigation of (Roaf), A., 
i, 421. 

apparatus for measuring the rise of 
temperature in (Hill), A., i, 422. 
contraction of (Mines), A., i, 422. 
physico-chemical theory of contraction 
of (Berg), A., i, 314. 

Zuntz’s theory of the contraction of 
(Berg), A., i, 132. 

contraction of, under various conditions 
(Klkkfeld), A., i, 555. 
mechanical efficiency of the contraction 
of (Hill), A., i, 1131. 
osmotic and colloidal imbibition by 
(Beutnek), A., i, 315. 
influence of lipoids ou narcosis of 
(Choquard), A., i, 423. 
effect of adrenal secretion on fatigue 
of (Canxox and Nice), A., i, 677. 
behaviour of the creatine of, during 
fatigue (Scaffidi), A., i, 676. 
creatine content of (Myers and Fine), 
A., i, 315, 1417. 

influence of starvation and carbohydr- 
ate feeding on the creatine content 
of (Myers and Fine), A., i, 1132. 
dialysis of creatine from (Leo and 
Howe), A., i, 555. 

ethyl alcohol in (Taylor), A. i 
1132. 

extractives of (Jona), A., i, 422 • 
(Gulewitsch), A., i, iioo- 
(Smokodinzev), A., i, 1132. 
fluorine in (Gautier and Claus- 
mann), A., i, 1017. 



ii. 1428 


INDEX UK SUBJECTS. 


Muscle, viscosity and surface teuaion of : 
solutions of the proteins of (Bot- \ 
tazzi and D’Agostino), A., ii, 927. j 
cleavage products of proteins of j 
(Weichardt and Schvvenk), A., i, \ 
422. 

sarcolactic acid in diabetic (Woon- 
yatt), A., i, 936. 

delayed heat-production by, stimu- 
lated in oxygen (Hill), A., i, 314. 
glycolysis by (Gigon and Massisi), 
A., i, 1270. 

estimation of glycogen in (Rjerry 
and Gatin-Gritzkwska), A., ii. 
635. 

cardiac. See Heart muscle, 
dog’s, myokynine from (Ackkkmann:, 


Muscular rigidity, oxygei, i w , keJ 
in decerebrate cats . lllu g, 

1124. 1 C, i. 

Muscular work following f„ rce , u 
ing, excretion of carbon dior Me ‘ 
(Higley), a., 1 , 921. a,Ur 

Myokynine and its salts fAe K t,. Vl 
A., i, 181, 917. KRuiAS *’- 

Myrcene, isomerides and polvmer|,W . 

(Lebedev), A., i 1239 ' les,j: 
Myricyl-d.gluco.ide’ audits ^ 
derivative (Salway), 1027 j- 

Myristic acid glycerol esters of fLl ,, 

andMiu.AK), A., i, 103s Lllf 

^-Myriatiu (GitOx and Sc:i mn , , 

1, 159. ' " 


A., i, 181. 

composition of, from fasting dogs 
(Biddle and Howe), A., i, 933. 
frog’s, production of heat in (Petrus), 
A., i, 1412. 

catalase in (Hammrrsten), A., i, 
1019. 

effect of various compounds on the 
gaseous interchange of (Thus- 
be ho), A., i, 1019. 
action of potassium chloride on 
(Siebeck), A., i, 556. 
effect of auoxybiosis on the die 
appearance of glycogen from 
(Lesser), A., i, 1129. 
action of sodium salts and of nicot- 
ine on (Burriikse), A., i, 320. 
living perfused, formation of carbon : 

dioxide in (Elias), A., i, 1270. 
mammalian, estimation of carnosine j 
in (Maethneu), A'., i, 933. 
plain, of the guinea-pig, anaphylactic j 
reaction of (Dale), A., i, 132. 
plain isolated, response of, to Ringer’s j 
solution of varied concentration 
(Dale), A., i, 675. 

plain and striated, properties of j 
liquids expressed from (Bottazzi | 
and D’Agostino), A., ii, 1035 ; 
(Bottazzi and Quaguarieli.o), 
A., i, 1132. 

striated, fatty metamorphosis of 
(Bell), A. ; i. 135. 
effect of veratrine on (QUAOLIARI- 
ei.t.o), A., i, 320. 

various, of different auimals, estima- 
tion of creatine in (Cabei.la), A., i, 
555. 

voluntary', changes in, in disease 
1 . Tewksbury and Toim.ey), A., i, 
792. 

Muscle-plasma, physical chemistry of 
(Bottazzi), A., i, 933. 

Musoular exercise, effects of, in man 
(Oook and Pkmbrry), A., i, 305. 


o-Kyristo-y-ohJmohyiriu Ti,ii v 
Schreyer), A., i, 159. a 1 

3-Myristo-a7-d7chlorohydriu G run 
Schreyer), A., i, 159. 
a-Myristo-^-stearin (Grujs andSc H m 
EH), A., i, 159. 


o-Myristo-fl'Stearo-y-chlorohydrin 

(G run ami Schreyer), a., j. 
Mytilitol and its acetate (Jw^v. a 
i, 791. ' '‘ v 

Mytilus edulis, extractive from tin* n]»v 
muscles of (Jansen), A., i, 791 . 


N. 

Naphtha, asphalt theory oftlicformatiou 
of (Chauitschkov), A., ii. 63. 
Ural, optical investigation of (Kaki*- 
zin), a., ii, 144. 

0- Naphthalaninehydantoic acid Turk 
A., i, 1238. 

Naphthaldehyde, /3-hydroxy-, deriva- 
tives of (Tor key and Brewstek-, A., 
i, 650. 

Naphthalene, constitution of , Bam 
bergkk), A., i, 84(5. 
vapour pressure of, in its estimation in 
coal gas (ScHLVMBERGEiii, A., ii. 

441. 

vapour tension of (Cr.AFisl A., ii. 
829. 

compounds, degradation of. in tla- 
animal organism (Friedmans and 
Turk), A., i, 1278. 
Naphthalene, l-chloro-2:4;5-, and 
-2:4:8-fnnitro- (RtNDL), T., 1912 ; 1’- 
263. 

4- /8'Naphthaleneazo-5-amino-I-pliEDyl- 
3-methylpyrazole (Mkhaeli* atm 
Schafer), A., i, 525. 

5- Naphthaleneazo-2:2'-diplieaoi 

behtson and Brady), T-, 14s4. 

1 - a • N aphthaleneaz 0 ' 2 -naphthyl W 
ether, salts of (Ciiakriek a,i( 
KKRl), A., i, 1114. 
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J.«. and -6-NaphtlialBiieaiQ-2 naphthyl ] 
methyl ethen, salts of (Charrier 
and Fbrb*RI)i A., i, 1002, 1118. j 
a-Naphthaleneazopyrindole (Scuoltz j 
and F rauds), A.,i, 516. 

Naphthalene 2 ;3-dicarboxylic acid and j 
its anhydride (Freund, Fleischer, 
and Decker), A., i, 1074. 
/3-Naphthaleneaulphonic anhydride and 
chloride (Meyer and Schlegl), A., i, 
610. 

a-Naphthalene8ttlphonylacetonitrile, aa- 

dtbromo-, and aa-rfzchloro- (Trooek 
and Krosbbero), A., i, 170. 
a-Naphthalenesolphonylacetophenone 
and its derivatives (Tufts rr and 
Beck), A., i, 031. 

»-<*-Naph thaleneeu lphonyl p • toluonitr - 

ile (Troger and Beck), A., i, 631. 
a and jS-Naphthalenesulphonyltri 
methylammonium platinichlorides 
( Vo R LANDER and Nolte), A., i, 
1322. 

Naphthalio acid, reduction of the 
anhydride and imide of (Reinsert), 

A., i, 621. 

N&phthaquinoline derivatives, influence 
of, on the excretion of uric acid (Luz- 1 
y.ATo andCicsA), A., i, 1418. 

1 4-Naphthaquinone, 3-bromo-2-hydr- 
oxy- (Miller), A., i, 1367. 
a Naphthaquinones, 3:5:7-£nbromo-2:6- ■ 
»/thydroxy-, 3:0:8-£rjibromo-2:7-df- 
hydroxy-, and 2:6- aud 2:7-dzhydr- ! 
iixy- (Dim roth and Kerkoyius), A., ! 
i, 980. 

Naphtha/s"selenodiazole-5:7-diaulph- 
onic acid and its barium salt (Heixe- 
maxm), A., i, 1244. 

Naphthathioxin, const itution and de- 
rivatives of, and dibromo* and di- \ 
cliloro- TColax and Smiles), T., 901 ; j 
I’., 151. 

/wNaphthathioxin and di'bromo- (Nolan 
and Smiles), T., 347 ; P. ( 53. j 
constitution and derivatives of, and 
dtbromo- and dichloro- (Nolan and 
Smiles), T., 901 ; F., 151. 
l:3:7-Naphthawotriazine, 4-hydroxv-, 
and its derivatives and 2:4-rfihydroxy- 
(Booert and Fisher), A., i, 106. 
'w-aO-Naphthazine, preparation and 
derivatives of (Reitzenstein and i 
Andre), A., i, 300. 

Naphthenic acid, reactions of (CiiAHi r- '• 

schkov), A.,ii, 80. 

Naphthenic acids, isomeric (Bushong 
and Humphrey), A., i, 969. 

/in iNaphthindantrione and its deriva- ! 
tive (Errera), A., i, 985. 
/Naphthindenone, hydroxy-, oxida- 
tion of (Errera), A., i, 985. 


peri's aphthinde none , dihydroxy-, and 
its derivatives (Errera), A., i, 986. 
a-Naphthol, dt-imino-, diacetyl deriva- 
tive and its reactions (Miller), A., i, 
1364. 

0- Naphthol. constitution of, and of its 

sulphides (Nolan ami Smiles), P., 
197. 

isomeric sulphides of, and their de 
rivatives, action of bromine with 
(Nolan and Smiles), T.. 340; P., 
53. 

d Naphthol, a-nitroso-, precipitation of 
palladium by (Schm idt), A., ii, 440. 
a- and 0-Naphthols, rfi-imino-, hydro- 
chlorides and other salts (Miller), 
A., i, 877. 

2- 0 - N aphtholazo-4-t r imethy lammon - 
iam-l-benzoquinone, 6-uitro-, and its 
chloride (Meldola and Hollely), 
T., 189. 

2-Naphthol-3-carboxylic acid, methyl 
ester, condensation of anisalde- 
liyde with (Weishut), A. i, 
1347. 

condensation of m- aud ji>-nitrobeuz- 
aldehydes with (Seiji), A., i, 1348. 
condensation of^-tolualdehyde with 
(Redek), A., i, 1346. 

1 Naphthol-3-sulphonic acid, 7-amino-, 
aminobenzoyl derivative, amino- 
benzoyl derivatives of (Farbf.n- 
fabkiken vorm. f. Bayer A Co.), 
A., i, 96. 

8 -bro mo- 6 -amino-, aud 5-ohloro-6- 
amino- (Farbenfabkiken torm. 
F. Bayer & Co.), A., i, 355: 
5-chloro- 6-amino- (Fakbenfabuikex 
vorm. ¥." Bayer & Co.), A., i, 
611. 

1- Naphthoxyanthraquinone-2-carboxyl- 
ic acid and the xanthone from it 
(Badlsche Anilin- & Soda-Fabrik). 
A., i, 83. 

a-Naphthyl allyl ether. (Claisen and 
Eisleb), A., i, 1177. 
methyl ether, 2:4:5dnnitro- (Rindl), 
T., 1916 ; P., 264. 

a-Naphthylamine, pressure- tern perature 
diagram for (Fuschin and Greben- 
sciitschikov), A., ii, 105. 
a-Naphthylamine, 2 :4:5-/nnitro- 

(Rindl), T., 1915 ; P., 264. 

2- Naphthylamine-5:7-disulphonic acid, 
1-chloro-, 2-^-toluenesul}>honyl de 
rivative (Farbenfarriken vorm. F 
Bayer & Co.), A., i, 611 . 

9*0-Naphthylaminoaathrone (Meyer 
and Sander), A., i. 490. 

0-2-Naphthylaminoa/l-diphenylethane, 

a-liydroxy- (Crowther and M<- 
Comrie), T„ 30. 
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£-Naphthylaminofachflone-/3-iiaphthyl- Naroosis, production of, j n t j 
imine and its salts (Straus and j the sea-urchin (Loeb ami 1,1 

Zeime), A., i, 994. i eys), A., i, 938. Aj>rEN- 

a- Naphthyl aminome thy 1 ketone audits relation of, to oxygen 

derivatives (Pictet and Mankvitch), (Wikterstkix), a., i 
A., i, 295. influence of, on the gaseous 'm-u: , 

a- and ^-Naphthyl 2-anthraquinonyl ism of the brain (Ai.exani.vJ "‘i 

ketones (Scholl, Seer, and v. Sey- Cserxa), A., i, ion. 1 a,li 

bel), A., i , 57. Narcotics, changes in the elh-ct u f 

a-NaphthylhUdiphenylylcarbinol growing organisms (VerxosM l '- ! 

(SCIILBNKaud IiORNHARDT),A.,i,6l0. | 1271. 

a-Naphthylbisdiphenylylmethane, influence of, on the vestibular 

chloro- (Schlknk and Born hardy), reflex (Rothfield), A., i w*, ‘ U 

A., i, 610. | Narcotine and morphine, soUibiluv i 

a Naphthylbisdiphenylylmethyl in acetone and in water :'G if ];j\V 

(ScHLENKand Boknhardt), A., i, 610. A., i, 642. 

jS-Naphthyl dfbromophenylethyl ketone, double sails of morphine and 
brorao-l-hydroxy- (Torrey and ringer & Soehne), A., i :;v, 

Brewster), A., i, 650. and codeine and thehaii.e, pnlnimn,! 

a-Naphthyldimethylamine, 2:4:5-^t- ism of (Gaujiert), A., i, < 543 . 

nitro- (Kindl), T. t 1916. i Nebula, spectra of (Mel'mer a, ii 

/3-Naphthyldi-/3j8-naphthafluorene 165. 

(Tschitschibarin and Korjagin), Nefedieffite from Siberia U'ersmak 
A., i, 1172. Citliadzkv), A., ii, 717. 

a Naphthylethylamine, 2:4:5-/rmitro- Neodymium compounds, reflection 

(Rindl), T., 1916. of (Joye), A., ii, 813. 

Naphthyl furfurylidenemethyl ketone, Neodymium salts, absorption spectra oi 
4-brorao-l-hydroxy- (Torrey and (Jones and Guy), A., ii, 86. 
Brewster), A., i, 650. Neodymium sulphate, basic (WiiHm: 

a-Naphthyl heptacosyl ketone (Ryan and Grunzwkig), A., ii, 597. 

and Alcar), A., i, 336. Neodymium, quantitative separation „f 

Naphthyl heptadeoyl ketone (Ryan and (Smith and James), A., ii, 531, 
Dillon) A., i, 5b3. Neon, presence of, in hydrogen aim 

1 -N aphthy lhydrazin e -4- sulphonic acid, passage ot the electric ilisol.ni'ge 

2 -hydroxy-, and its tolylsulphonyl | (Collie and Pattkusun', T., ih 1 ; 

ester (Farbwf.kk, Muhlheim, vokm. j P., 22, 79, 217; (Masson’, r. 

A. Leonhardt & Co.), A., i, 648. 233. 

Naphthylhydroxylamine, , a-nitroso- absorption of, by tin; electrodes in 
(Baudisch and Furst), A., ii, 39. luminescent tubes (Cl. uy»k) } A., ii. 

Naphthylidene-2-selenonaphthen 3-one, 503. 

4-hydroxy- (Leaser and Weiss), A., electrical discharge in (Watson', A.. 
i, 1186. ii, 279. 

9-3-Naphthyliminoanthranol (M ever Neo8alvarsan(W,ift<u 
and Sander), A., i, 490. ! e* e / ///At «« l ■), 

9-/9-Naphthyliminoanthrone (Meyer ' cflect of, on hivmoglobin (LUi.i- 
and Sander), A., i, 490. mier). A., i, 427. 

4:5-3-Naphthylimino-l-phenyl-3-meth- effects of injection of ■ Ai.wkns), A., i. 
ylpyrazole (Michaelis and Schafer), 795. 

A., i, 525. ; Neothrombin (Fi;i.d and Si IILEsincki:), 

l a- and -fl-Naphthylfsoindazolea, 7-ni- ! A., i, 122. 

tro-(REiCHandGAi<;AiLiAN),A.,i,995. Nephelite (Brauns and I'huo). A., ii, 


^-Naphthyl methyl ketone, bronio-1- 
hydroxy-, 1-hydroxy-, and 4-mtro-l- 
hydroxy-, derivatives of (TOURRY and 
Brewster), A., i, 649, 650. 
a-Naphthyl oximinomethyl ketone (Pic- 
tet and Manevitcii), A., i, 295. 
Narcissine, identity of lycorine with 
(Asahina andSucii), A., i, 1093. 
Narcosis (Kisch), A., i, 561 ; (Lore and 
Wasteneys), A., i, 1417. 
theory of (Trai ijk), A., ii, 837, 838. 


519. 

chemical structure of (Kakanukrv', 
A., ii, 518. 

synthesis of a potassium compound of 
(Frikdel), A., ii, 122. 

Nephelite group, constitution ol the 
(Hilled ran n), A., ii, 1064. 

Nephelometer, study of proves wit/i 
the (Kobri:), A., ii, 355. 
use of the, in following tht- 
of proteins (Kouer), A, A; - 1 ' 11, 
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Nepiritii. effect of, on protozoan proto- 
plasm (WooDRUFFand Underhill), 
A., i, 1274. , . . 

experimental, action of diuretics in 
(Boycott ami Ryffel), A., i, 792. 

Nerve, chemical changes in, during pas- 
sage of an impulse (Tashibo), A., i, 
313. 

effect of alcohol on (Lucas), A., i, 1129. 
broncho-dilator, action of drugs on 
( Dixon and Ransom), A., i, 129. 

Nerve cells, colloidal structure of (Ma- 
kisesco), A., i, 128. 

Nerve-fibres, production of carbon di- 
oxide by (Tashibo), A., i, 930. 

Nerve tissue, preservation of (\V. and 
M. L. Koch), A., i, 673. 

Nervous diseases, the cerebro- spinal fluid 
in {Stas ford), A., i, 930. 

Nervous system, chemical and biological 
investigations on the (Carbone and 
PioHIKl), A., i, 128. 
under normal and pathological condi- 
tions (Pighist, Barbieri, and 
Carbone), A., i, 551. 
content of amino-acids in the (Ab- 
derhalden and WErL), A., i, 420. 
fiction of poisons on the (Frohlich 
and Pick), A., i, 226. 
central, chemical differentiation of 
(Koch), A., i, 673 ; (W. and 
M. L. Koch), A., i, 673, 1266. 
influence of p-cresol and indole ou 
the, of animals (Wladyc/.KO), 
A., i, 682. 

sympathetic, constitneiits of the, its 
comparison with the axial nervous 
tissue and the cranial and spinal 
nerves (Bakijieri), A., i, 929. 

Neurine bromide (Schmidt and Sei:- 
RKUG), A., i, 19. 

Neutralisation, physico-chemical study 
of (Coknec), A., ii, 840. 

Neutral-red paper, preparation and uses 
of (Snapper), A., ii, 710. 

Neutral salt reactions (Fort), A., ii, 
311 ; (Rivett), A., ii, 1041. 
colorimetric investigation of (v. 
Szyszkow.sk i ), A., ii, 685. 

Nickel, magnetic susceptibility of 
(Honda and Takaci), A., ii, 881. 
magnetic resolution of the spectrum of 
(Graftdyk), A., ii, 1. 
polymorphic transformation of (Wer- 
ner), A., ii, 1057. 

influence of the addition of, to brass 
(Giullet), A., ii, 139. 
action of finely divided, on nitric 
oxide (Felcate), A., ii, 951. 

Nickel alloys with boron, magnetic per- 
meability of (Binet mi Jassonneix), 
A., ii, 667. 


Nickel alloys with cobalt, hardness of 
(Ruer and Kaneko), A., ii, 778. 
with copper, iron, and manganese 
(Parravano), A., ii, 140. 
with copper and manganese (Par- 
ra v a no), A., ii, 58. 
with copper and silver (ok Cesaris), 
A., ii, 1061. 

with palladium (Heinrich), A., ii, 

| 1063. 

Nickel compounds, univalent (Bellucci 
and Corelli), A., i, 839 ; ii, 604. 

; Nickel salts, absorption of light by 

j (Brown), A., ii, 454. 

absorption spectra of, in acetone and 

! alcohol (Houstoun and Gray), A., 

ii, 649. 

action of potassium hydrogen carb- 
onate ou (Nanty), A., ii, 196. 

Nickelammine salts (Ephraim), A., ii, 
1061. 

: Nickel bromide, hydrated (Kusnetzov), 
A., ii, 400. 

, carbide (Ruff and Gersten), A., ii, 

; 325. 

haloids, compounds of ammonia with 
i (Biltz and Fetkenheuf.ii), A., ii, 

968. 

oxides, use of, in catalytic reduction 
(Bedford and Erdmann), A., i, 
701. 

Nickel, analysis of commercial (Ber- 
tiaux). A., ii, 1078. 
detection of small quantities of (For- 
tini). A., ii, 77. 

detection and estimation of, with a- 
benzildioxime (Atack), A., ii, 730. 
estimation of, volumetrically (Meu- 
j rice), A., ii, 9SG. 
j estimation of, gravi metrically, in steel 
(Zinbero), A., ii, 796. 

| Nickel steel, thermoelectric properties of 
(Hilpert and Herrmann), A., ii, 
289. 

thermoelectric power of various speci- 
mens of (Dupuy and Porte yin), 
A., ii, 16. 

influence of chromium ou (GuiLLET), 

| A., ii, 603. 

Nicotine, absorption spectrum and con- 
stitution of (Dobbie and Fox), T., 
1193 ; P., 180. 

tolerance to (Dixon and Lee), A., 
i, 139. 

action of, on frog’s muscle (Bur* 

! ridge), A., i, 320. 

dipicrolonate (Spalli.no), A., ii, 1085. 
estimation of (Rpallino), A., ii, 1085, 
1086. 

Nicotinic acid i,j‘y)'idine-Z-carboxylic 
add), presence of, in rice bran (Su- 
zuki and Matsuxaga), A., i, 235. 
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Niohydrin- See Triketobyarmaeue , . 

bility theory to (Swinne), A., u, 

solubility of, in «ter (Kofeek), A., 

ionisation produced * ^ % 
electrics by (JaFFR), 

*St8^r*Sftt 

J of (Stokcasa, Ssboh anil Anon 


action of, on rue '“I J i i, v 

(v. Itaczt'K ana tccHs), . j 

792 

SSS.—rS"; , 

1TV (WOLFFEXSTKIN and HOIEW*}, A., 

Nitric acid See under Nit roseu. 

Nitric oxide. See Nitrogen dioxide. 
Nitrilaae., hytoxy-. gn-t™ a ,n- 
theses by means ol (hRiKiiLt.), a , 

Hh preparation of, from thioearb' 
amides and thiocarb..md« ■ I 

DES'KABBtKBS 'OEM. K. BAVtK A 

hydrolyris of '('^B eskov and Mever), 

A ii 201. 

■fetfSASKS 

reversible 11 addition of alcohols to, j 
^X^cdhyctWides iMxEsUAr.E. ; 

Harrison, and Acre*.), A., , ^ 

aliphatic, preparation of (Anntzov), j 
Nitroamines, primary aliphatic, absorp 1 

Slt Trfped™ Of copixrrden-atrvos | 

of (FrANCHIMONT and BACKER/, - 

A i 833. i 

jg-Sf "AK'SSS 1 
•».!« ™> <-K ’ 

N«™^S^4' r Eimc“baU | 

crystals of (A llTEM tav and Lom r,BC >1, | 

a.,;, nei. 


fitro-compounds ami amine*. minut* 
of, which are only coloured in {W 
liquid state (Tinkler!, T 2171 
P., 278. 

aliphatic (Stein kotf), A,, i, 243 . 
primary aliphatic, preparation of <y 
Braun and Danzigek), A., i, 212 
aromatic, electrochemical rediMj^ 
of {Brand and Eisrnmknmkim 
A., 5,717. 

fsoHitro-compoands, strachm* 4 \ v . 
mktrin), A,, i, 1297. 
transformation of, into Itctom.-s (\ v . 
metki.n ami Pozdnjakova). A i 
1*296. 

Nitrogen, atomic weight of fWoniTZEu 

A., ii, 771. 

chemical affinities of (Martin), A 
ii, 859. 

valency of (Mathews), A., ii, 495, 

non-equivalence of the five vaWies 

I of (Meisenheimer), a., i, 595. 
1(U8 • (FrommI. A., i, 1017. HUft 


01 KUtE.iNnr.iMe.lv/, a., t, 

1048 : (Fromm), A., i, 1017, 1048. 
quinquevalent, stercochcii! istiy of 
(Komatsu), A., i, 39. 
distribution of, in black mid white 
■wools (Govtxkk). A., i, 1081. 
spectrum of (Sciiahbach), A., ii, 
538. 

band spectra of (Ha my). A., ii, si:;, 
active form of (COMt'TE ; Tim',, A., 
ii, 210 ; (Koenig and Ei.di*), A., 
ii, 316 ; (Strutt), A., ii, 3l«, 
696. 

formation of (Russ), A., ii, 403. 
spectrum of (Lewis)* A., ii, 539. 
spectra observed in (Jevons), A., ii. 
813. 

liquid, magnetic rotation and disper- 
sion of (Oh A rm Rii), A., ii, Ms. 
use of, in obtaining low lenqiern- 
tures (Claude), A., ii, 826. 
specific beat of (ScilBEi. and Hku.sk, 

A.* ii, 183. 

solubility of, in solutions of non-ela- 
troly tea (Muller). A„ ii, 30. 
oxidation of (Lowry), A., u, 8- • • 
oxidalion of, in the voltaic arc (ww- 
SHNIKOV. Gudima, amihUTOVSKI:, 
A., ii, 950; (Koenig and Hw»‘- 
Strong), A., ii, 1049- 

absorption of, bymixh.iv. oi tan™ 

oxide and charcoal «#> 

I action 0 ^ of, on slrootta" *$> 

/Tucker and Aaxgs A., > 1 . 
i removal of. from » t«W>™ ta >' 

(Lanoximk), a., II, , 

i absorption and Imtion I' 1 ” 1 

! (Choiciuk), A., 1,50b 
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Vitroeen, u» of felspar in fixation of 1 
(Robs), A., ii, 964. 

fixation of, by yeasts (Kossmvicz), 
A., i, 231. , , 

fixation of, by zeolites {11 iEGNEn), . 
A., i, 691. 

equilibrium of, in soils (Pfeiffek and 
ISi.axck), A., i, 238. 
comparative efficiency of the, from 

alfalfa grass and corn grain (Hart, 
Humphrey, and Morrison), A., i, 
151. 

ntention of, in feeding with urea 
vCSkafe), A., i, 1128. 
effect of salts on the sparing of (Pe.s- 
chkck), A., i, 925. 

problem of assimilation of (Lob), A., 
i, 343. 

ammoniacal, assimilation of (Taylor 
and Ringer : Grafe), A., i, 548. 
assimilation of, by higher plants 
(Schulov), A., i, 147. 
assimilation of, by soil bacteria 
(DvoLU), A., i, 691. 
rate of elimination of (Mendel and 
Lewis), A., i, 1406. 1407. 

Hinide, in the jugular blood duiing 
digestion (Volkov), A., i, 1262. 
distribution of, in liver sutolysis 
(Bostock), A., i, 131. 
in urine, influence of adrenaline on 
(Ro.senbi.oom and Weinberger^, 
A., i, 319. 

colloidal, in urine during carcinoma 
(Kahn and Ro.senbloom), A., i, ! 
317. ! 

excretion of, after ligaturing the renal i 
arteries (Pilcher), A., i, 317. 
metabolism of. See Metabolism, 
mumirial action of different forms of j 
(Schsei rewind), A., i, 579. 
content of, in tumours (Chisholm), 
A., i, 792. 

retention of, influence of proteins on : 

(McCollum), A., i, 549. 
retention of, on feeding with urea i 
(Abderhaldex and LampA), A., i, ! 
310. 

litrogen carbides (Pauly and Walt- 
zixoer), A., i, 1311. 
hydrides,, behaviour of, in liquid 
ammonia (Browne andHouLEHAx: 
Browne and Holmes), A., ii, 583. j 
iodide, explosion of, by acoustic waves 
(Beckmann and Faust), A., ii, 
1050. 

action of. on methyl ketones (Chat- 
tawav and Baxter), T., 1986 ; 

P., 284. 

oxides, formation of, by heating man- 
ganese dioxide in air (Askenasy and 
RInyi). a., ii, 139. 


Nitrogen oxides, equilibrium of, with 
water (Briner and Durand), A., 
ii, 123. 

action of, on man (Lehmann and 
Hasegawa), A., i, 320, 
viioitoxide [nitrous oxide), critical con-, 
slants of (Cardoso and Akxi), 
A., ii, 111. 

crystallisation of (Behnken), A., 
ii, 584. 

rZ/oxide ( nitric oxide), flames contain- 
ing (Reis and Waldbauer), A., 
ii, 1050. 

formation of, in the high tension 
arc (Fischer and Henk), A., ii, 
132, 317 ; (Koenig), A., ii, 210. 
decomposition of (Briner and 
Boubxofp), A., ii, 210. 
action of finely divided nickel on 
(Frlgate), A., ii, 951. 
action of, on a neutral solution of 
potassium permanganate (Durr, 
Chatterji, and Banekjj), P., 
235. 

estimation of (Baudisoh and Klin- 
ger), A., ii, 74 ; (Koehler and 
Marqueyrol), A., ii, 241. 
peroxide or feZroxide [nitric peroxide) 
refraction and dispersion of 
gaseous (C. and M. Cuth- 
rertson), A., ii, 993. 
vapour-pressure of (Russ and Eber- 
wein). A., ii, 186. 

Z/wxide (nitrogen sesqui oxide; nitrous 
anhydride), action of, on camphene 
(Lipp), A., i, 1077. 

Nitric acid, action of, on metals ami 
alloys (Stansbie), A. , ii, 501. 
action, of, on man (Lehmann and 
Diem), A., i, 320. 

pharmacological action of esters of 
(Marshall), A., i, 1022. 
detection of (db Jong), A. , ii. 
874. 

detection of, in presence of nitrons 
acid (Ivanov). A., ii, 149. 
detection of, in fruit juices (Cohn), 
A., ii, 723. 

detection of minute quantities of, 
in water (Rothenfusskr), A., ii. 
789. 

estimation of, by Schloesing’s 
method (Canet), A., ii, 240. 
quantitative estimation of, in waste 
acids (Finch), A. , ii, 429. 
estimation of, in mixtures with 
carbamide (Massixk), A., ii, 150. 
estimation of, in fruit juices (Till- 
mans and Splittgekrer), A., ii, 
528. 

estimation of, colon metrically, in 
water (Silber), A., ii, 978. 
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Nitrogen : — 

Nitrate*, solubility in the solid state 
between sulphates, carbonates, 
and (Amadori), A., ii, 1030. 
assimilation of (Baudisch and ; 
Mayer), A., i, 324 ; (Baudisch), 
A., i, 1424. i 

loss of, by soils (Vogel), A., i, 810. 
detection of, in milk (Barth), A., ! 
ii,*1069. 

detection of, in sea water (Cope- 
land and Soper), A., ii, 790. j 
detection and estimation of, in ; 
milk in presence of nitrites (Els- 
don and Sutcliffe), A., ii, 979. 
estimation of, witli indigo (Ca- 
vazza), A., ii, 75. 
estimation of, by Schloesing's pro- 
cess (Hac), A., ii, 723. 
influence of chlorides on the estima- 
tion of, in soils (Stewart and 
Greaves), A., ii, 528. 
effect of sulphates on the estimation 
of, in soils (Kelley), A., ii, 
619. 

Nitrons acid, formation of, iu plant 
extracts, by oxidation (Bacii), 
A., i, 946. 

rate of reaction of carbamide and, 
in dilute solutions (Bonner and 
. Bishop), A., ii, 335. 
reaction of formaldehyde with (\ A- 
XINO and Sch inner). A., ii, 241. 
action of thiocarbamide with 
(Coadk and Wkrnek), T., 1221 ; 
P.,188. 

detection of (Vau bel), A., ii, 706. 
detection of, in presence of ferric 
salts (Artmann), A., ii, 528. 
detection of, in Avater (PuimotI, A., 
ii, 75. 

estimation of, in waste acids (Finch), 
A., ii, 42y. 

Nitrite ion, transport number of the 
(Dhar and Bhattacharyya), A., 
ii, 665. 

Nitrites, equivalent conductivity and 
ionisation of (Ray and Dhar), 
T., 10. 

influence of, on the body tempera- 
ture (Kkavss ; Jacorj), A., i, 
680. 

assimilation of (Baudisch and 
Mayer), A., i, 324 ; (Baudisch), 
A., i, 1424. 

assimilation of, by moulds (Kosso- 
wicz), A., i, 571. 

detection and estimation of, in milk 
in presence of nitrates (ELSDON 
and Sutcliffe), A., ii, 979. 
estimation of, in presence of nitrates 
(T.kcleue), A., ii, 978. 


Nitrogen : — 

NitriteB, estimation tJ f w :,t 

carbamide (Coadk and IVVpvr ■" 
T., 1221; P M I8fl. ■ 

estimation of, in water i] )r v,- . 

ii, 149. 1 LUl -A- 

estimation of, in drinkinr, . 
(Bombard), A., ii, 409 6 
Hyponitrous acid and it« caVin 
sodium salts, equivalent condnl-t!!" 
ties of (Ray, De, and I) til, • 
1562; P.,185. 

Nitrogen organic compounds, alirdmii 
absorption of ultra- vioU-t r 
(Bielecki and Henri), a., ij'V >0 • 
Nitrogen, detection of, in orLni^, 
pounds (Zellxer), a., if 74 
organic, detection of, by ’the La^aio, 
reaction (Mullikrx and G uu'irV,’ 
A., ii, 789. m " 

apparatus for estimation <»f(\VEVTn-i 
A., ii, 723. V 

apparatus for fumdess KjtrMalxl *s-, 
mation of (Sy), A., ii, 129. 
apparatus for absorption of ' amir,. u.,;* 

in estimations of (Lick Khrr a ii 

1069. ” 

quantitative distillation of auimun-a 
iu estimation of (Koheb aid 
Graves), A., ii, 978. 
estimation of (van Evxdhoves', i, 
ii, 874. 

estimation of total (Kntri.hvh \ 
ii, 789. 

estimation of, gasoimdricdh v \s 
Slyke), A., ii, 10S4, l(te5.‘ 
estimation of, by the KjplHiilil-Gi.il. 
uing process (Car mats), A., ii. 

240. 

gaseous, estimation of, by im-ans «f 
calcium carl -ide (X ATI's), A., ii. fcJ. 

! estimation of, in ammonium shF- 
(Gaillot), A., ii, 240. 
estimation of, in Itarlev (l>r.\'i;K. A., 
ii, 1069. 

estimation of, in blood ■Kuiis - :ii)J 
Denis), A., i, 310 ; {Banc and 
Laksson), A., ii. 740. 

| estimation of, in caoutchouc , 8 viimu; 
• Tsciiircii and Schmitz), A., ii, 

631. 

j estimation of, in egg-whin- (Hi- 
j waters), A., ii, S07. 

estimation of soluble, in flour Koi'-- 
j seaux and Si rot). A., ii, 351. 

estimation of, in mixtures . otjjasrc 

(Mathers anil Leej, A., ii, &!■ 
estimation of, in humus 1 Likman aid 
Pressey), A., ii, 335. 
estimation of, in nilrocelhib'se huEii- 
r.ER, MaRQUKVi:iiL, and 
A., ii, 334. 
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vitroeen, estimation of, in urine (V. 

Si’iNDLEK), A., H, 1069. 

Nitrogen atom, donbly-linked, configura- 
tion of (Mills and Bain), P., 309. 
Nitrogenous compounds, influence of 
ur'Aiiic salts on the decomposition of, 

in°soils(GBKLACHandDEUsuH), A., i, 


239. 

Nitro group, ring formation between the 
aniilio-group and the (Arndt), A., i, 
1394. 

Nitrolime and its decomposition in soils 
l M ilo), A., i, 162. 

Nitro-nitrogen /bichloride, attempts to 

picj»ai'e (Noyes), A., ii, 584. 

Nitr opr ub Bides, reaction of, with acetone 
and acetophenone (Cambi), A., i, 
606. 

Nitrosites, aliphatic (Sidorenko), A., 
i, 1293. 

Nitrosoamines, electrochemical reduction 
of (Backer), A., i, 386. 

Nitrosyl chloride, preparation and pro- 
perties of (Briner and Pylkov), 
A., ii, 317. 

synthesis of (Wouutzel), A., ii, 
771. 

Nitrous acid and oxide. See under 

Nitrogen. 

Nonane, w-nitro- (Jegokov), A.,i, 154. 

3, 31-Nonane, synthesis of de- 
rivatives of (Meekwkix and Schnur- 
m ann ), A., i, 869. 

[1, 3, 3]-Nonane-2:6-dione and its 
derivatives (Mkeuweix and Schnur- 
MANN), A., i, 871. 

dhy<fo\ 1, 3, 3]-Nonane-2:6-dione-l:5- 
and -3:7-dicarboxylic acids, methyl 

esters, and their derivatives (Meee- 
whin and SchnOrmann), A., i, 871. 

rf/Vv/r/y-[l,3,3]-Nonane-2:6-dione-l:3:5:7- 
tetracarboxylic acid, methyl esters, 
and their derivatives (Meekwein and 
Sell NCR MANX), A., i, 870. 

n-Nonoic acid {ennoic acid, pclargmic 
"<•«/), tert . -butyl ester (Hauser and 
Hurra), A., i, 1038. 

K-Nonoic acid, 8 -amino- and 0-nitro- 
(■Ji:<,Oi:ov), A., i, 154. 

Nonylamine and its salts (Jegokov), A., 

. i, 154. 

Nopinene (0 -piiiew), rotatory dispersion 
‘>1 derivatives of (Tschucaev and 
Kiri* etch ey), A., ii, 809. 

Norcotarnine and its picrate (Decker 
and Bkcker), A., i, 290. 

Non* ’barman and its salts ami cliloro- j 

• (Perkin and Robinson), T., 1981. 

ITorhydrastinine and its salts and de- 
rivatives (Decker, Kropp, Hoyer, 
ana Becker), A., i, 289 ; (Decker), 
A., i, 290. 


Norleucine (o -aminoh&coic acid), resolu- 
tion of, into its optically active com- 
ponents, and its acyl derivatives 
(Abderhalden, Froeiilich, and 
Fuchs), A., i, 1049. 

Novaspiriii, salts of, with euquinine, 
arisloquinine, saloquininc, and quina- 
pheuine (Angeloni), A., i, 1377. 

Nuclease, activity of (he la Blan- 
chard] feRE), A., i, 1254. 

Nucleases (Leyrne ami La Force), A., 
i, 211. 

effect of heat on vegetable (Teodor- 
ksco), A., i, 542. 

Nucleic acid metabolism. See Meta- 
bolism. 

a-Nudeic acid, biological value of 
(Brossa), A., i, 549. 

Nucleic acids, action of, with colouring 
matters (Feulgen), A., i, 660. 

Nuclein metabolism. See Metabolism. 

Nucleohistcne (Steudel), A., i, 1116. 

Nucleohistones ami their detection 
(Pateix), A., i, 316. 

Nucleoproteins, intermediate products 
in poisoning by {de Waelr), A., i, 
1420. 

Nutrition, effect of, on metabolism dur- 
ing succeeding starvation (Schloss- 
mann and Muilsch hauser), A., i, 
1013. 

insufficient, influence of, on meta- 
bolism (Zuntz, Morgulis, and 
Diakoy), A., i, 1263. 


0 . 

Oats, influence of ammonium sulphate 
on the assimilation of phosphorus by 
(Mitsch erlich and Si mmkrmacher\ 
A. , i, 580. 

Obituary, notices 

Paul fimile (dit Francois) Lecoq de 
Boisbandran, T. , 742. 

Edward Divers, T., 746. 

Humphrey Owen Jones, T., 755. 

John William Mallet, T., 760. 

Henry de Mosenthal, T., 763. 
Benjamin Edward Rein a Newlands. 
T., 764. 

John Pattinson, T., 765. 

Arthur Richardson, T., 766. 

John Wade, T., 767. 

William OrdWootton, T., 774. 
Obsidian pebbles, analysis of (Merrill), 
A., ii, 233. ■ 

1 :5 -cyc/oOetadiene diozouide (Harries). 
A., i, 286. 

Octahydrindene (Ipatif.v), A., i, 1165. 
Octahydro-a-camphorene (Semmler and 
Rosenberg), A., i, 378. 
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Octahydroeugenole (Madisaveitia and 
SuredaBlanes), A., i, 177. 

Octane, ofl-diamino- dibenzoyl deriv- ■ 
ative (v. Beaus and Deutsch), A., 
i, 251. 

(v/t ^oOctane -1:5 -dione , preparation of, 

' from caoutchouc and its disemicarb- : 

azone (Harries), A., i, 1212. 

Octanol, preparation of esters of J)Ses- \ 
DEREN8 and Aboulenc), A., i, 700. 
i-i/cfoOctatetraene and its derivatives 
' ( \V i i.lst atte R and Heidelbero.ee), , 
A.,i, 348. 

/f-Octoic acid, led. - amyl ami -butyl esters ; 

(Hauser and Klotz), A., i, 246, 1038. 

.stv! -Octylaceto acetic acid, menthyl ester 
(RurE and Lenzinger), A., i, 266. 
Octylamine, 0-chloro-, and its salts and 
derivatives (v. Brack ami Drctsoh), 
A., i, 251. , . . . 

Octyldibydroberberine amt its ny ar 
iodide (Freund and Steinberger), 
A., i, 510. 

Odour, use of, in volumetric analysis 
(Sacuer), A., ii, 978. 

(Edema in the brain (PlGtliM, Baurirri, 
and Carbone), A., i, 551. 

(Egirites, from Montana (Laumkx and 
Hunt), A., ii, 869. 

Oils, relation between the sapomfication, 
iodine, and rcfractometer numbers 
of (Richter), A., ii, 163. 
glycerides of (Bomer), A., i, 441 ; 

(Bum Eli and Limrrich), A., i, 442. 
animal and - vegetable, distinction 
between (Marcusxos and Schill- 
ing), A., ii, 885. 

essential, constituents of (Semmlf.r 
and Risse), A., i, 66, 188, 369, 
987 ; (SEMMLEuand Rosenberg), 
A., i, 377 ; (Sbmmlkk and Jonas ; 
Semmler and Becker), A., i, 

742 ; (Schimmrl & Co.), A., i, 

743 ; (Koure-Bertiiand Fils), 
A. i,746; (Semmler and Tobias), 
A.’ i, 885 ; (Lalouk), A., i, 1079. 

and terpencs (Wallace! and v. 
Rechenberg), A., i, 182 ; (Wal- 
lach and Fry), A., i, 278 : (Wal- 
LACH), A., i, 452, 482. 
analysis of (Dodge), A., ii, 79s. 
estimation of cineole in (Dodge), 
A., ii, 442. 

estimation of glyceryl acetate in 
(Hall and Harvey), A., ii, 253. 
ethereal. See Oils, essential, 
hardened, detection of (Kreis and 
Roth), A., ii. 256. 
mineral. Sec Petroleum, 
volatile, apparatus for the rapid estim- 
ation of (f *H ATTOl'A 1)H Y A Y ), A., ii, 
1080. 


Oleanol, derivatives of <Titiy , 
Naunton), T., 2050 ; P., 301. m 
Oleanone and its derivatives (Tltik i 
Naunton), T., 2054: P.. 3oi 
Oleic acid, solidifying ami 
points of mixtures of steaiii- 
and (Meldrum), A., i, lgQl. ' 
velocity of addition of iodine to (Mr, . 
ler), A., ii, 34. 

Oleic acid, ammonium salt, 
crystals of (Mlodzieoovski , \ j; 
306 ; (Lehmann), A., ii, 93:}] 

Olive oil, detection of earth-nut „ii j,. 

(Lueks), A., ii, 163. 

Olivines (Busz and RfsBKhi:), \ 

971. 

Omentum. physiological importance <,f 
the (Gillels), A., i, 1262. 

Oncoha cchimita, constituents of the iV 
of the seeds of (Goulding and Akers) 

P.,197 


dlilJt- 


Opium, estimation of moij 
(Guerin), A., ii, 355. 

Optical activity and enauiiomorpliiMi, 
of molecular and crystal struct ur- 
(Bahker and Marsh), T.. 

62. 

ami colour (LoNOOBARl)l),A.,ii,^. 
constauts of metals in the ultra-red 
(Forsterung and FrPjsdehjckm 

A., ii, 165. 

inversion, Waldens (McKenzie aid 
Clough), T., 687 ; I*., \f»i 
(FraNKI.AND), T., 713 : P.. 93 : 
(Fischer), A., i, 177 ; (Hm:* 
ton), A., ii, 743. 
model to illustrate Dakxki;, 
P., 198. 

properties of the. four carbon-* Mu 
ring (Lebedev), A., ii, 993. 
superposition (TsCHUgaev ami Dm n- 
ko), A., ii, 897. 

Optically active compounds, origin 
iu living cells, and their artitioin. 
preparation without help *>] asyiii- 
metrical substances (Kp.UvSMEYB < 
A., i, 836. 

inlluenceof constitution on tin 1 roUtoi) 
power of (Rite ami Woi.fm.ebrn • 
A., i, 264 : (Rltr). A., i. ^ ■ 
1 Rube and Lenzinger), A.. 1. 8*1. 
influence of solvents on the mutation 
of (Patterson ami Forsyth). ■ 
2263; P., 284. 

relation between temperature ro- 

tation of (Patterson), L, g*- 
rotatory dispersion ot .Betsm-H . • 
ii, 88. , - J 

rotatory dispersion ami anan*- 
! (Tschuoaev), a., 11, i - , 
Oranges, Florida, ripening " 

mott), A., i, 807. 
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orcein, biochemical change of orcinol 

into (Wolff), A., 1 , 100b. 

Oreinol biochemical change of, to orcein 
(Wolff), A., i, 1008. 

a. and ^-Orcinolbenteins aud their deri- 
vatives (Kehrmann, Acker, Gun- 
theI and Knop), a., i, 78. . 

a- and 7 - Orcinolphthalema , denva- 
’tive’s of (Kehbmash, Acker, Quk- 
THF.a, and Knot), A., i, 7 1 - 
Organic analyaia. See Analysis. 

Organic compounds, Tarnation m the rota- 
tion of (Armsthoxo and Walker), 
A., ii, 518' , „ 

rotatory dispersion of (Lowry), 1., 
1062, 1322; P., 171, 221 ; (Lowry 
and Dicksok), T., 1067 ; P-, 171. 
w (th a gent-dialky] group, spectro- 
chemistry of (v. Auweius), A., n, 


3601. 

relation between the crystal symmetry 
of and their molecular constitution 
(Wahl), A., i, 693 ; ii, 1031. 
free energy of (Lewis and Burrows), 


A.,ii, 23. 

autoxidation of (Staudinger, Hene, 
and Prodrom), A., i, 1353 ; (Stau- 
dinger and Hene), A. , i, 1354. 
ditfusiou of, in water and in ethyl 
alcohol (Oholm), A., ii, 564, 565. 
introduction of selenium iuto (Fromm 
and Martin), A., i, 1323. 
additive, heats of formation of (Van* 
ZETTl), A., ii, 296, 1026. 
alicyclic, heats of combustion of( Rout 
and Ohtling), A., ii, 187. 
action of gastric juice on (Hamalai- 
nen), A., % 1015. 

aliphatic, methylation of, with methyl 
sulphate (Grand molt jin, Havas, 
aud Guyot), A. , i, 822. 
aromatic, thermochemical stability of 
(Zubov), A., ii, 830. 
complex, decomposition of, in a vari- 
able magnetic field (Ceoielskij and 
Leherer), A., ii, 752. 


cyclic, heats of combustion of (Zubov), 
A., ii, 385. 

halogen, electrochemical reduction of 
( Brand), A., i, 1169; (Brand and 
Matsu i), A., i, 1170. 
oxygenated, highervaleuciesin (Tschk- 
linckv), a., ii, 924, 925. 
containing sulphur and nitrogen, com- 
bustion of (Rau), A., ii, 523. 
estimation of, quantitatively, by oxida- 
tiou with permanganate (Pence), 
A., ii, 350. 


estimation of carbon in (Hart and 
Woo), A., ii, 877. 

estimation of iodine in (Blum and 
Grutzner), A., ii, 722. 


Organic compounds, estimation and 
detection of lead in (Eri.enmeyek), 
A., ii, 1076. 

estimation of mercury in (Lomhoi.t 
and Christiansen), A., ii, 983. 

detection of nitrogen in (Zellnkr), 
A., ii, 74. 

estimation of oxygen in (Boswell), 
A., ii, 334. 

estimation of sulphur in (Apitzsch), 
A., ii, 977. 

estimation of water in (Campbell ; 
Skertchly), A., ii, 238. 

Organic matter, decomposition of, by 
Kjeldahl's method (Bunge), A., ii, 
1069. 

estimation of, in clays (Ehrenrep.g, 
Diebel, and Verkenstedt), A., 
ii, 725. 

Organism, formation of conjugated giy- 
enronates in the (Hamai.ainen), 
A., i, 133, 1407. 

fate of glyoxylic acid in the (Haas), 
A., i, 130. 

formation of phenol from jo-cresol in 
the (Siegfried and Zimmermann), 
A., i, 139. 

changes of proteins in the (Priani- 
schnikov), A., i, 1425. 

utilisation of proteins in the (Dobko- 
wolskaja), A.,.i, 1408. 

animal, excretion of alcohol by the 
(Voltz and Baudrexel), A., i, 
1022. 

scission of the benzene ring in the 
(Hensel and Riesser), A., i, 
1416. 

degradation of carboxylic acids in 
the (Friedmann and Turk ; 
Friedmann), A., i, 1276 ; 
(Mochizuki ; Friedmann and 
Maase), A., i, 1277. 
energy changes in the (Baron and 
Polanyi), A., i, 1013. 
effect of extirpation of glands on 
the (Droge), A., i, 1018. 
glycolysis in the (Paderi), A., i. 
1412. 

degradation of /3-ketonic acids in 
the (Hermanns), A., i, 795. 
degradation of naphthalene com- 
pounds in the (Friedmann and 
Turk), A., i, 1278. 
energy derived from pentoses in the 
(ScuiROKicn), A., i, 1264. 
biological significance of phosphorus 
in the (Marslov), A., i, 1264, 
1265. 

behaviour of rhanmosides in the 
(Garino), A., i, 1419. 

dog's, synthesis in the (Abderhal- 
den), A., i, 419. 
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Organism of mice, synthetic power of ] 
the (Stepp), A., i, 670. 
growing, changes in the effect of nar- 
cotics on the (Vernon), A., i, 
1271. 

Organometallic compounds, formation 
of, during electrolytic reduction ' 
(Tafel), A., i, 117. 
physical properties of (Pascal), A., ii, 
667. 

isomorphons (Pascal), A., ii, 107, : 
845. 

aromatic, replacement of ractals from 
(Hilpbrt and GrOttner), A., i, 
783. 

Organs, autolysis of, gases evolved 
during (Traetta-Mosca), A., i, : 
1128. 

autolysis of,de9trnction of haemoglobin | 
during (Miura), A., i, 544. 
autolysis of, formation of lactic acid I 
1 in the (Sobolev), A., i, 219. 
animal, freezing and drying of (Kos- j 
eel), A., i, 672. 

amounts of cholesterol and non- | 
volatile fatty acids in (Mayer ' 
and Schaeffer), A., i, 424. 
distribution of manganese in (Bkr- ! 
trand and Medigreceanu), A., 
i, 316. 

human, presence of bromine in | 
(Labat), A., i * 315. 

OrBellinic acid, synthesis of (Hoesch), i 
A., i, 474. 

4-Orsellinoyloxybenzoio acid and its I 

pyridine salt (K. and H. 0. L. Fis- j 
cher), A., i, 478. 

Orthothiocarbonic acid, aryl esters of j 
(Arndt), A., i, 397. 

Orthothioformic acid, aryl esters of i 
(Arndt), A., i, 397. 

Osmibromides (Gutbier), A., ii, 713. ' 

Osmium, recovery of, from residues j 
(Gutbier), A., ii, 780. 
metallic, use of, as an oxygen -carrier j 
(Willstatter and Sonnenfeld), j 
A., i, 1200. 

Osmium tetra-, hexa-, and or/a-fluorides j 
(Huff and Tschikch), A., ii, 416. | 
W ecocide as an oxidising agent (Leh- 
mann), A., ii, 331. 
use of, as an oxygen carrier (Hof- 
mann), A., ii, 62. 

as an oxygen carrier and activator 
of chlorate solutions (Hofmann, 
Ehrhardt, and Schneider), 
A., ii, 609. 

Osmosis (Nelson), A., ii, 563. 
theory of (Tkai.be), A., ii, 836. 
mechanism cf (Gillet), A., ii, 28. 
in soils (Lynpe ; LYNDEand Bates, 
A., i. 237. 


Osmotic pressure, theory nf v . v i 
A., ii, 193. 3 VAN| ^M;. 

kinetic theory of (Jaoej.) * .. 
direct determination of Y, n ! 

de Bruin), a., ii, ggs K * N 
application of the idea of , ... . . 
solutions (Mazzucchfi r i ‘T’'"" 
1029. ; 


of colloids (Riltz and Truth r » 

' 832; (Biltz), A., ii s ^ !)<£' ' 
and Roaf), A., ii, 846. ; ' 
of electrolytes (Milner),* A ij' 
of concentrated solutions (Sm-vil 
ii. 28. ■ 1 u,i 


of yeast, beer, and wort (Dixon 

Atkins), A., i, 1422. ; 

Ottrelite and its identity with c-lioiir ; 

(Manasse), A., ii, 234. 
Overvoltage (Crabtree), A., ii. r,-,] 
on metallic surfaces {Peivci [ • 
380. ‘ ' A - 1 


Ox, comparison of the serums of tl - 
horse, rabbit, rat, and 'HoiiFPKr.v' 
A., i, 122. “ 

heart of the. Sec Heart. 
/soOxadiazole oxides {.furoxo't * ;, A .. 
peroxides) y constitution of -0i:lfx 
and Rowe), T., 897: p, jv<- 
(Forster and Barker), * 1 \! ml’. 
P.,152. 


conversion of ©-nitroainincs into 
(Green and Rowe), T.. 2023: 1' 
275. 

Oxalic acid, production of. by Aap.rqPh - 
niger (Buiimanx), A., i, 432. ' 
photochemical decomposition of, in 
presence of uranyl nitrate (Bold, 
A., ii, 652 ; (Landau). A., ii, 653. 
equilibrium of, with* its ammonium 
salts and water (WornsTi: \), A. 
ii, 764. 

interaction of glycerol and (Ch.vjt- 
away), P., 383. 

origin of, in the organism Wfrm- 
YNOWSKI), A., i, 316. 
action of, on the frogs heart . (bins', 

A., i, 552. 


complex metallic salts of derivatives 
of (Hofmann and KunitAW'T , A.. 

i, 599. 

Oxalic acid, allylamine salts (Guru , 
T. , 945. 

cupric wi-toluidine salt of' (t * !t**N- 
WALI)), A., i, 967. 
neodymium salt (James ami IJfuaN* 
.son), A., i, 702. 

neutral and acid potassium salts nt 
(Hartley, Drug man, Vlieum 1 , 
and Bourdillon), T., 1717: I’- 


an. 

thorium salt, solubility of (Count. 
A., i, 144. 
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Oxalic acid, ethyl ester, condensation of 
acetyl pyrroles with (PlLOTY and 
Will), A., i, 1226. .... 

condensation of, with cyclic ketones 
(Kotz, Blendekmann, and 

Meyer), A., i, 179 ; (Kotz and 
Meter), A., i, 1066. 
condensation of, with pyrazolones 
(WlSLICENUS, ElVEKT, and 

Kurtz), A., i, 1387. 

Oxalic acid, estimation of (Buromsky ; 

Wehmer), A., ii, 888. 

Oxalic acid, chloro*, thorium salt pre- 
paration of (Colani), A., i, 823. 
Oxalodihomopiperonylamide (Decker, 
Kropp, Hoyer, Zoellnee, and 
Becker), A., i, 272. 

Oxalomalonic acid, esters of (Scholl 
and Ecerer), A., i, 589. 
Oxalomethanetricarboxylic acid, ethyl 
and methyl esters (Scholl ami 
Eoerer), A., i, 589. 

Oxalonitrile, dioximino- (Houben and 
Kaufmann), A., i, 1160. 

Oxalyl bromide and its derivatives 
{Staudinger and Anthes), A., i, 
604. 

chloride, action of, on polynuclear 
hydrocarbons (Liebermann and 
Kardos), A., i, 276. 
reactions of (Tavf.rne), A. , i, 443. 
Oxalyldicarbamide and its derivatives 
(Biltz and Topp), A., i, 602. 
Oxalyldiethylcarbamide (Biltz and 
Topp), A., i, 601. 

Oxalyldita-phenylaminoacetic acid), 

isomeriedimethyl e3ters(MEYERiKGH), ' 
A., i, 835. 

Oxamidoacetic *acid, derivatives of 
(Mryrrini’.h), A., i, 834. 
a- and d-Oxan, preparation of, and their 
salts (Linov), A., i, 252. 

Oxanilic acid, p-amino-, condensation ■ 
of, with aromatic aldehydes (Sciilogl), ‘ 
A., i, 1009. 

Oxidation, studies iu (Armstrong and 1 
Colgate), A., ii, 498 ; (Colgate), : 
A., ii, 965 ; (Mummery), A., ii, 
967. 


mechanism of processes of (Loew), A., 
i, 10. 

in presence of metallic osmium (Will- 
statter and Sonnenfkld), A., i, 
1200. 

und luminescence (BLAXCKETifcRE), 
A., ii, 743. 

and reduction, simultaneous (Kotz 
and Otto), A., i, 1309. 
relation between potential and velocity 
of (Groh), A., ii, 125. 

Oxidative changes, mechanism of (Wie- 
land), A., i, 1304. 


Oxides, formation of solid solutions in 
dissociation of (Burgstaller), A., 
ii, 391. 

action of oxygen at high temperature 
and pressure on, and their mixtures 
(Milbauer), A., ii,* 694. 

aa' Oxidobis-l-p-methoxybenzyl-2- 
naphthol- 3- carboxylic acid, methyl 
ester (Wkishut), A., i, 1348. 

aa'-Oxidobis-l-//-methylbenzyl-2-naph- 
thol-8-carboxylic acid, methyl ester 
(Rebek), A., i, 1347. 

3 :4 Oxido- 3 :5 -d ipheny ltetrahy drofuran , 
cm. - and £ra?w-2-chloro- (Widman and 
Almstrom), A., i, 1219. 

Oxindole, thio-, derivatives of (Mar- 
sohalk), A., i, 1088. 

Oximes, isomerism of (Brady and 
Dunn), T., 1613, 1619; P., 248. 
decomposition of (Anoeli and Ales- 
SANDRi), A., i, 984. 

Oximinocarbonic acid, esters of (Hoc- 
ben and Schmidt), A., ii, 958. 

Oximino-ketones, polychromic salts of 
(Lifschitz), A., i, 1361. 

Oxonium compounds (Stadxikoff), A., 
i, 1183, 1335. 

Oxonium salt, resolution of an (Levy, 
Holmyard, and Ruhemann), P., 
159. 

Oxyoarvomentbone, derivatives of (Cus 
mano), A., i, 741.’ 

Oxycellulose (Oertel), A., i, 594. 

Oxycholesterol(ScH rei ber and LfiN^RD), 
A., i, 544. 

preparation of, and its ant.iha»molytic 
action (Schreibep. and L£nard), 
A., i, 1126. 

estimation of (Ltfschutz), A., ii, 

886 . 

Oxycolohicine (Zeisel and Friedrich), 
A., i, 1223. 

Oxydases (Chodat and Schweizer), A., 
i, 411. 

distribution of, in plants (Keeble and 
Armstrong), A., i, 325. 
in plant tissues (Atkins), A., i, 1426. 
influence of lipoids on the action of 
(Vernon), A., i, 220. 
action of, in the curly top disease of 
sugar-beet (Bunzel), A. , i, 810. 
detection of, by guaiacum resin (At- 
kins), P., 303. 

Oxyde-iV-methylethyldihydroberberine 
hydrate and its hydrochloride (Freund 
and Commessmann), A., i, 507. 

2 -Oxy-8:8- dimethyl-9- ethylpurine 
(Johns and Baumann), A., i, 1397. 
2-Oxy-6:8- and -6:9-dimetbylpuriiies 
(Johns), A., i, 405. 

Oxvdones in insects (Battelli and 
Strbn). A., i, 1272. 
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Oxydoaes, influence of aniestheti.cs and of 
aldehydes on (Battelli and Stern), 
A., i, 929. 

Oxygen, proportion of, in air (Tower), 
A., ii, 772. 

valency of (Mathews), A., ii, 495. 
magnetisation of (Weiss and Pic- 
card), A., ii, 17 ; (Piccard), A., 
ii, 552. 

coefficient of magnetisation of (Pic- 
card), A., ii, 473. 

liquid, magnetic rotatiou aud disper- 
sion of (CHAUDIEU), A., ii, 368. 
magnetic susceptibility of (Onses and 
Oosterhuis), A., ii, 751. 
spectrum of (Scitarbach), A., ii, 538. 
Doppler effect in the spectrum of 
(Wilsak), A., ii, 359. 
ultra-violet band spectrum of, and the 
influence of gases on it (Steubino), 
A., ii, 166. 

canal ray spectra of (Stark, Wendt, 
and Kihschraum), A., ii, 813 ; 
(Stark), A., ii, 814. 
basic properties of (Maass and McIn- 
tosh), A., i, 584. 

activation of, by ultra-violet light 
(Wbigekt), A., ii, 266. 
velocity of evolution of, from bleach- 
ing powder, in presence of cobalt 
nitrate (Bell), A., ii, 686. 
vapour pressure and density curves of 
(Germans), A., ii, 828; (Buli.e\ 
A., ii, 829. 

crystalline form of (Wahl), A., ii, 
208. 

specific heat of (Scheel and Hki’sk), 
A.,ii, 183. 

solubility of, in solutions of non -elec- 
trolytes (Muller), A., ii, 30. 
oxidation of (Strong), A., ii, 1049. 
electrolytic reduction of, to hydrogen 
peroxide (Fischer and Priess), A., 
ii, 285. 

combination of hydrogen aud, in 
presence of heated platinum or 
carbon (Thompson), A., ii, 95. 
stimulation of cells by lack of (Gasser 
and Loevrnhaut), A., i, 643. 
detection of (Binder and W einland), 
A., ii, 239. 

estimation of available, in perborates 
(LiTTKRSCHEin and Guogiari), A., 
ii, 621. 

estimation of, in brass (Turner), A., 
ii, 148. 

estimation of, in iron and steel (Walk- 
er and Patrick), A., ii, 427 ; 
(Pickard), A., ii, 788. 
estimation of, in iron and steel, by the 
electric furnace (MoMillen), A., ii, 
333. 


I 


Oxygen, estimation of, i„ (a . . 

pounds (Bosaveu.\ i a ^un- 
available, estimation' of 4 ' 

and washing powders’ u, 
Seelihg), A., ii 239 El! «H 

estimation of, in tungsten , 1TCj „. . 

in steel (Johnson), A ii “■>, ■ 

estimation of, dissolv’d ’ 
(Soper), A., ii, 786- V” 
Parsons), A., ii, 7 . 87 / '' " F ' ,! »’! 
estimation of, in wa ter, i, v 
sodium potassium tart™" '’ 1 "' 
Eok), A., ii, 619. ' " 

Oxyhamoeyanins, absorption , 

(DmiS* 4 and Brunei), a ij m- 1 
Oxyhemoglobin, _sbsorp,tioi wem,., 
of, obtained with a di Ifractiou oat ! ! 
(Schumm), A., ii, 88. k t,ll: 
dissociation of, in luunau l.lood d id,, , 
carbon monoxide poisonm., m , 
DANE), A., i, 122 . 0 11 

Oxy-balogen acido, fusion of 
paratungstate with salts ofjKrzicm 
A., ii, 865, 872. 

Oxymethylenecamphor, optically ai1 i r 
and externally compensated ibm 7 , ; 
(Pore and Read), T., 445 -, p, 7 * ' 

2-0xy-6-methyl-9-ethylpurin e 

and Baumann), A., i, 1397 , 

2-0xy-6-methyl-9-ethylpurine 8 -thiol- 

acetic acid (Johns and ll.u-jnvv 

A., i, 1397. 

60xy-2-methylthiolpurine, S-amiur.. 

(Johns and Baumann), A., i, 77 ). 
Oxynitrilase (Rosenthalkr), A./i, tin:; 
Oxynitrileae (Rosenthalki:;,’ A,' i‘ 
raoOxytetr azoles, synthesis of two jit,,, 
meric (Palazzo and Mahocna' A 
300. 


2-Oxy-8-thio-6-methyl-9 ethylpcrine 

(Johns and Baumann), A., i. 131*7, 
6-Oxy-8-thio-2-methyltliiolpurine 
(Johns and Baumann), A., i, 1 -:s97. 
Ozone in natural waters (Xasixi an-i 
Pori.ezza), A., ii, 285. 
absorption of ultra-violet liglii k 
(Fabry and BiussON). A,, ii, 3o'i, 
photochemical decomposition of (W.u 
burg), A., ii, 652. 
velocity of decomposition of Ruthmv. vi- 
and Burgstai.lki:), A., ii, 489. 
action of, on liquid ammonia [Mav 
CFIOT), A., ii, 403. 
action of, on alkali hydroxides 
(Traube), A., ii, 49, 
action of, on cellulose (Dorke aud 
Cunningham), T., 677 ; F-, 1°4 ; 
(DoufiE), T., 1317; P.,222. . 

reaction of, with hydrogen peroxide 
(Rothmund), A., ii, 773. 
reactions of, with metallic sa ,(s 
(Yamauohi), A., ii, 131. 
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Oione, detection of (Vaubrl), A., ii, 
708. 

and hydrogen peroxide, estimation of 
(Rothmund and Bvrgstallek), 
A., ii, 524. 


P. 

Paints, practical behaviour of, with 
special reference to lead paints 
(Armstrong and Klein), A., i, 
587. 

estimation of lead in(UTz), A., ii, 76 ; 
(Sachkr), A., ii, 435. 

Palladium, heating and cooling of 
(Andrew and Holt), A., ii, 839. 
ns catalyst (Paal and Karl), A., ii, 
1043. 

colloidal, arrangement for reduction 
with (Stark), A., ii, 780. 
absorption of hydrogen by (Holt, 
Edgar, and Firth), A., ii, 330; 
(Gutbieu, Gebhardt, and Otten- 
syein), A., ii, 608. 

dehydrogenation by means of (WiE- 
land), A., i, 1304. 

Palladium alloys with nickel (Hein- 
rich), A., ii, 1063. 

Palladium, detection of, with a-nitroso- 
fi-naphthol (Schmidt), A., ii, 440. 
estimation of (Wunder and ThOrinc- 
Eit), A., ii, 1080. 

estimation of, and its separation from 
popper and iron (Wunder and 
Thurinc.rr), A., ii, 252. 
separation of, from gold, iridium, 
platinum, and rhodium (Wunder 
and Tilt) ringer). A., ii, 884. 

Palladium black, adsorption of acetylene 
by (Paal and Hohenegger), A., i, 
241. 

Palmitic acid, equilibrium of, with 
stearic acid and tripalmitin (Kre- 
manx and Klein), A., ii, 922. 
glycerides of (BbMER), A., i, 441 ; 

(Bdmer and Limprich), A., i, 442. 
ammonium salt (McMaster), A., i, 
444. 

potassium salt, use of, in water analysis 
(Blacher, Grunberg, and Kissa), 
A., ii, 153. 

ethylene, dextrose and mannitol esters 
of (Stephenson), A., i, 952. 

-propyl ester (Ryan and Dillon), 
A.,i, 583. 

Palmityl chloride, a-bromo- (IIopwood), 
P., 345. 

Palmitylglycine, a-amitio-, and a-bromo- 
(Hofwood), P., 345. 

£-Palygorskite from Bohemia and 
Moravia (Fersmann), A., ii, 785. 

civ. ii. 


! Pancreas, enzymes of tin* (Mellanby and 
Woolley), A., i, 113,662 ; (Serono 
and Palo/zi), A., i, 790. 
effect of extirpation of the, on the 
activity of the liver (Lesber), A., i, 
1268. 

Pancreatic cysts, lipase from ( Bouknot), 
A., i, 920. 

Pancreatic diabetes. See Diabetes. 

Pancreatic digestion. See Digestion. 

Pancreatic extract, effect of, on the 
glycosuria and respiratory metabolism 
of (Murlin and Kramer), A., i, 
1268. 

Pancreatic juice, secretion of (Matsuo) 
A., i, 309. 

alkalinity of (Auerbach and Pick), 
A., i, 214. 

Pansy, black, colouring matter from, 
used as an indicator (Poz/.I-Escot), 
A., ii, 332. 

Papain, evaluation of medicinal prepara- 
tions of (Delaunay), A., ii, 808. 

Paperaveracese, existence of a cyano- 
genetic compound in a member of the 
(Mira nde), A., i, 1427. 

I Papyri, chemical, of the third century 
i (v. Lippmann), A., ii, 855. 

; Parabanic acid ( oxalylcarbamide ), syn- 
i thesis of, and of its homologues (Bn.rz 
and Topp), A., i, 600. 

Parabanic acid, thio-, and its silver salt 
(Biltz and Topp), A. , i, 602. 

Paracetaldehyde, stability of (Richter), 
A., i, 826. 

detection of acetaldehyde in (Heyl), 
A., ii, 636; (Cramer, Feiss, and 
Bullock), A., ii, 802. 
estimation of acetaldehyde in. (H eyl), 
A., ii, 1084. 

Paraconic acids, monosubstituted, at- 
tempts to synthesise (Barbier and 
I.ocquin), A., i, 841. 

Paraffin, liquid, components of (Mae* 
cussoN and ViEi.ro), A., i, 581. 
estimation of, in asphalt (Marck), 
A., ii, 797. 

Paraffins, purification and identification 
of (1 st RATI and Mihailkscu), A., ii, 
440. 

Paraformaldehyde, effect of heating, 
with a trace of sulphuric acid (Dun- 
lop), A., i, 591. 

Paragonite, change of phyllite into 
(Killig), A., ii, 423. 

Paralysis, progressive, chemical com- 
position of the brain in (Carbone and 
Pighini), A., i, 128. 

Paranuecium, action of electrolytes on 
(Dale), A., i, 680. 

Paramolybdates. See under Molyb- 
denum. 

1)5 
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Paranncleic acid {polypeptidcphmplwrk 
mid), iodo-, iron compound of 
(Knoli. & Co.), A., i, 661. 
fcnic salt, behaviour of, in the 
organism (SalkOWSKi), A., i, 
565. , , 

Parathyroids, effect of removal of, on 
metabolism (Gheenwald), A., i, 
670, 1130 ; (Paladixo), A., i, 675. 
creatine-splitting enzyme in the 
(Rowe), A., i, 132. 

Parathyroidectomy, toxic bases in urine 
after (Koch), A., i, 935. 

Paratnagstates. See under Tungsten. 
Pareira root, alkaloids of. See under 
Alkaloids. 

Particles, suspended, effect of light on 
the electrical charge of (Young and 
Fingree), A., ii, 1013. ... 
a-Particles, range and ionisation of 
(I’AYLOK), A., ii, 899. 
relation between the range of, and the 
number of charges emitted during 
disintegration (van den T5rokk), 
A., ii, 460. 

laws of deflexion of. (Geiger and 
Makbden), A., ii, 371. 
scatteiing of, by gases (Rutherford 
and Nuttall), A., ii, 898. 
retardation of, by metals (Marsden 
and Richardson), A., ii, 91. 
emission of, by radio-elements 
(Swinne), A., ji, 277. 

Partition law, applications of the (Herz 
and Kathmann), A., ii, 765. 
application of, to solutions (v. Geor- 
oievics), A., ii, 937. 

Pastes, estimation of copper in (Mal* 
VE21N), A., ii, 729. 

Peas, importance of oxygen in the 
germination of (Mai.tscheyski), A., 
l, 946. . 

Pearls, artificial, use of films of gelatin 
in manufacture of (Liesegang), A., ii, 
453. 

Peat, effect of, on the weathering of 
silicates (Niki, as), A., i, 812. 

Peats, typical (Minssen), A., i, 1432. 
Peat mosB. See Sphagmtm papHHsum. 
Peat soil. See under Soil. 

Pectolite, analysis of (Durrfki.d), A., 
ii, 1064. 

Penicillin m crustacean), effect of phytui 
on (Jbgokoy), A., i, 146. 

Pmi'.itlitan roquefortc, activity of, in 
L'hei-se (Thom and Cvrisik), A., i, 
1139. . , , 

Pen icil limn shlonifavm, biological and 
toxicological studies on (Alsberg and 
Black), A., i, 1027. 

Penninite from Ireland (Hutchinson 
and Smith), A., ii, 66. 


Penta-acetyl mannose (Fiscnti i \ 
1353. J ' v ‘ 1 

Pentachlorobydroplatinic acid ^ 
under Platinum. 

A^r-Pentadiene {S'diniethyi a jj llU . 
lymerisation of (Lebedkv "aud ‘\i S?" 
ESHKOVSKl), A., 1, 1291. ■ : ‘ 

«/c7oPentadiene, polymerisation ( ,t‘ t\ t 
BEDEV), A., i, 1289. 1 


cycZoPentadienecarboxylic acid <p-U 
- ronitvohydroxy-, tetrad, Ioiwat«W 
hemiether of (Jackson and Krim-i 
A., i, 861. 

cycfoPentadien-l-one, dfclilom- a . i 
2:4:5-«Wchloro-, tetraddoroeafoeW 
ethers of (Jackson and Km mt a 
i, 861. '-/.a. 


Pentaerythritol, formation of (Ki-avp,- 
A., i, 1304. 1 L ’ 


dibromohydrin and its diacctyl deriv. 
ative (Zelinski and Kh\vec‘, a 
i, 254. ' 


3:5:2';4':6'-Pentamethoxybenzoplienoiie 

(Mauthner), A., i, 633. 
Si^'^'-.S'-Pentamethoxyhydroclialk 

one (Bargellini and Fixkei.stfivI 

A., i, GO. 

Pentamethyl-;>digallic acid (Fischev. 

and Freudknbkug), A., i, 4S0. 
Pentamethyleneglycol oxide (1)f.si.!a. 
NOV), A., i, 439. 

Pentamethylglycerol (Fayomki and 
Umnova), A., i, 15. 

^77 t C p eutametbylheptan-5 one ( Hal 
ler and Bauer), A., i, 591, 831. 
l:l:8:3:5-Pentamethyki/c7'>hexaii-2ol 
and -2-one (Haller), A., i, 1357. 
Pentamethylhistidine and its ^alts (!£>•• 
GELAND and Kutschf.k), A., i, lid. 
529. 


aa^yy-Pentamethylvaleric acid, lactone 
of, and /8-hvdroxv- (Umnova), A., 
i, 7. 

Pentane, ae-tfibromo- (Clahkl), 1.. 
1703. 

c/z-chloro- (Badischk A mi. in- k 
Soda-Fabkik), A., i. 1145. 
isopentane. See /j-Metliylbutanc. 
Pentane-aa 77 €e-hexacarboxylic acid, 
methyl ester (Mekkwf.ix aiul SfHsCli- 
nann), A., i, 870. 

Pentane-a/35e-tetracarboxylic acid, an 
hydride and methyl ester of 
wein and Suunurmanx), A., i, ^72. 
cn/f/oPentanone, products of electron si» 
' of (Godchot and Tabol'hYi, A. : 4 


Pentanone, 2-bromo-, and 2 -cbloro- 
(Kotz, Blenubuman*. i k A‘; rA1 - 
and Rosen 131-sch), A., i, 1200. 
tetra-, and ^ 7 ^-komo- hoi- 

’ .1 rp. A I. Ihl. 
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cia / uPentanone, 2-chloro-, and its Je- 
‘ rivatives (Godchot aud Taboury), 
A., i, 278. , , 4 . . .. 

ci/t'('uPeutauou-2-ol and its derivatives 
‘ (Godchot and Taboury), A., i, 278. 

Pentanyroffallolcarboylglucose (Fischer 
and Rapaport), A., i, 782. 

Penta-ftrimethylcarbonatopyrogallol- 

carboylj-dextrose (Fischer and Rapa- 
port), A., i, 732. . 

A^-Pectene dibromide (Harries and 
Schonberg), A., i, 285. 

,-,/i‘AiPentene - 1 - carboxylic acid, 2:4:5- 

/r/chloro-2-nitro-l-3*^tl>ydix>xy*, te- 
trad lorocatechol hemiether of (Jack- 


son and Kelley), A., i, 861. 

<'i/c/oPeatene-l:3-oxide-l-carboxylic 

acid, 2:4:5*£richJoro-2-nitro- 1 methyl 
ester, tetrachlorocatechol hemiether of 
(Jackson and Kelley), A., i, 861. 
A--.;j/<-ZoPentenone and its derivatives 
(Godchot and Tadocry), A., i, 
278. . . 

Pentosans, formation of, by germinating 
seeds (Berxakdini and Galluocio), 


A., i, 570. 

Pentose from guanylic acid, nature of 
(af Klekcker), A., i, 111. 

Pentoses, energy derived from, in the 
animal organism (Schirokich), A., 
i, 1264. 

detection of, in urines containing 
dextrose (Jolles), A., ii, 254. 
estimation of, iu presence of other 
sugars, spectroscopically (Pjxoff 
and Gude), A., ii, 633. 

Pentosuria (Levene aud La Forge), A., 
i, 1274 ; (Zerner and Waltuch), 
A., i, 1415. 

r?/c7oPentylidene-3-methyl' , j-<'/opentan- 
2-one, derivatives of (Godchot and 
Taboury), A., i, 873. 

Peppermint oil, Japanese, constituents 
of (Schimmel & Co.), A., i, 745. 

Pepsin (Dezani), A., i, 410. 
rate of destruction of, by the electric 
curreut (Burge), A., i, 662. 
identity of rennin and (Rakoczy), A., 
i, 669 ; (van Dam), A., i, 924. 
mechanism of digestion by (Christi- 
ansen), A., i, 112. 

action of, on partly digested proteins 
(Henriques and Gjaldb.ek), A., 
i, 302. 


of the hake and dog (Rakoczy), A., i, 
924. 


estimation of (Christiansen), A., ii, 
164 ; (v. BggdAndy), A., ii, 451. 
Peptonates, metallic (Patern6 and 
Medigreceanu), A., i, 409. 
Perborates. See under Boron. 
Perchloric acid. See under Chlorine. 


Percine, products of hydrolysis of (Kos- 
sel and Edlbacher), A., i, 1400. 

Perezone and hydroxy-, and their deriv- 
atives (Rbmfry), T., 1076 ; P., 72. 

Ferezone, amino-, zincichloride of 
(Remfry), T., 1087. 
hydroxy-, tetra-acetate of (Fichte it, 
Jetzer, and Leefin), A., i, 280. 

Perhydrase (Bach), A., i, 947. 

Periodates. See under Iodine. 

Periodic system (Armstrong), A., ii, 
578. 

arrangement of the elements in the 
(Bilecki), A., ii, 205. 
relation of the, to magnetism (Kunz), 
A., ii, 751. 

position of radio -elements in the 
(Russell), A., ii, 274 ; (Soddy), 
A., ii, 275 ; (Fa. tans), A., ii, 276, 
277, 660. 

theory of a nuclear homology in the 
(Radulescu), A., ii, 1045. 

Perkin reaction (Meyer and Beer), A., 
i, 617. 

Permutite, fixation of ammonia by 
(Hissink), A., i, 811. 

Peroxydase, properties of (Wolff), A., 
i, 1120. 

catalytic action of (Wolff), A., i, 
1008. 

biochemical action of (Wolff), A., i, 
115. 

reaction of milk (Grimmer), A., ii, 
260. 

PeroxydaBes, detection and localisation 
of (Scheunert, Grimmer, and 
Andryewsky), A., i, 1016. 

Peroxides, action of thionyl chloride on 
(North and Hageman), A., ii, 500. 

PerpyrosulphateB. See under Sulphur. 

Persalts, estimation of available oxygen 
in (Moser and Seeung), A., ii, 
239. 

Persimmon, hydrolysis of tannin masses 
in the fruit of (Clark), A., i, 1033. 

Persulphnric acid. See under Sulphur. 

Perylene ( pe ri -dinaphth.alene ) , prepara- 
tion of, and 3:10-t7myano-, and 1- 
hydroxy-, and its derivatives (Weit- 
zenbock, Seer, and v. Bartsch), A., 
i, 847. 

3:10-Per;lenedicarhoxylic acid and its 
ethyl ester (Weitzenbock, Seer, and 
v. Bartsch), A., i, 848. 

Petermann’s solution, preparation of 
(Zohrbn), A., ii, 621. 

Petroleum, Mineral, and Paraffin oils 
optical activity of (Bushong), A., i, 
1314. ’ 

electrical dispersion in (Linnit- 
schenko), A., ii, 550 ; (Colley), 
A., ii, 917. ’ 



ii. 1444 


INDEX OF SUBJECTS. 


Petroleum, Mineral, and Paraffin oils, 
solubility of metallic copper in vari- 
ous fractions of crude (Istrati and 
Tkodorescu), A., i, 437. 
apparatus for distillation of (Schel- 
ler), A., ii, 856. 

Californian, fractionation of (Gilpin 
and Schneeberger), A., ii, 866 . 
high-boiling, composition of (Mar- 
cusson ; Marcusson and Vielitz), 

A., i, 581. 

nitro-derivatives of (Charitschkoy), 

A., i, 962. 

light, distinction between turpentine 
substitutes and (Holde), A.,ii,630. 
quantitative estimation of, in tur- 
pentine (Barker). A., ii, 630. 
analysis of (Sadtler), A., ii, 629. 
Phagocytosis, effect of fatty acids and 
of soaps on (Hamburger and de 
Haax), A., i, 1012. 
influence of the lipoids of blood on 
(Stubeb), A., i, 788, 1012. 

Fkallusia mamillata, constituents of the 
mantle of (Henze), A., i, 1020. 
Pharmacology of isomerides (Dreser), 
A.,i, 563. 

Phase rule and colloidal solutions (Buch- 
ner), A., ii, 845. 

Phaseolus multiflonis (bean), constituents 
of the roots of (Power and Sal- 
way), A., i, 807. 

glucosamine hydrochloride as a source 
of nitrogen in nutrition of (Hamlin), 
A., i, 1142. 

Phaseosapogenia (Power and Salway), 
A., i, 808. | 

Phaseosaponin (Power and Salway), i 
A., i, 808. _ . 1 

Phasin of Robinia seeds (Robert), A., t, 
1428. 

Phenacyl sulphide, derivatives of (Fromm 
and Flaschen), A., i, 186. 
Phenacylbenaoylacetic acid, y-bromo-, 
ethyl ester (Hale and Thorp), A., i, 
369. 

9-Phenacylfluorene and its 9-earboxylic 
acid, ethyl ester (WiSLtCESUs and 
Mocker), A., i, 1189. 
Phenanthraqninone, amino-2:7-rfihydr- 
oxy-, 2 : 7 -diamino-, acetyl derivative, 
nitro-2:7-<ri'hydroxy-, and 2:7 
hydroxy-, and their derivatives 
(Mukerjfe and Watson), P., 268. 
Phenanthraq uinone- 2 : 7-bisazophenol 
(Mukerjee and Watson), P.,269. 
Phenanthrene-9:10-diacetic acid and its 
ethyl ester (Beschke, Kohres, and 
Maksciiall), A., i, 868 . 
Pbenanthrene 3- or -6-«ulphonic acid, 
10 -bromo , preparation of, and its 
derivatives (Santj^yist), A., i, 846. 


Pheaazine (Kehrmann), v ; - 
(Kehrmann and Havas) ^ : 

1241. 

Phenazine, 2-nitro-, and 1-uiinU 
(Kehrmann and Havas! k ■' 

299. A > b 

Phenazine-7-arsinic acid, 2:3-d; ami, 
and its derivatives (Karrei^ A '"‘j’ 

Phenazonium salts, struct me 
(Haxtzsch), A., i, 903. f ' 

Phenazothione, salts of (Pummerer i 
Gassnkk), A., i, 992. “ 

Phenazothionium salts, 


(Kehrmann and Rin(;eu\ ° 

1384. 


A., 


;vrchlorate (Pimmerfr and (; Ks . 
ner), A., i, 991. 

p-Phenetidine, 2:6- and 3:5-d/nitro- 3 . 5 . 
ftfmtro-2-amino-, 3 :5-cf initro-2-h vdr- 
oxy-, and 2:3:5-*nnitro- (Rkveudin 
and Fukstenberg), A., i, 850. 
p-Phenetidinoethyl sulphite, sodium salt 
(Farbwerke vorm. Meistei:, Livrs 
& BrOxixg), A., i, 361. 
4p-Phenetidinometh.ylene-3-metliyl.5- 
bwoxazolone (Datxs ami Griffin 
A., i, 1087. 

Phenetole, 2:4-tframino- (Badische 
Anilix- & Soda-Fa rr ik), a. i 
775. 

dihromoiodonitro- (Jackson and 
Jones), A., i, 169. 

0 -, m -, and ;>-fluoro-, and 4-fluoro- 
2-nitro- (S warts), A., i, 842. 
StS-dr'nitro^-hydroxy-, and its salts 
(Reverdin and FuRSTKStiEno), A., 
i, 851. 

Phenetyl b-ichlorovinyl ketone {Boese- 

hex and Dujardin), A., i, 822. 
p-Phenetylguanida-^-phenetyl-iHeiizy! 
thiocarbamide (Fromm, Hzydf.i;. 
Juno, and Sturm), A., i, 205. 
^•Phenetylguarudo-jophenetylthiocarb- 
amide (Fromm, Hey df.r ( Juno, ami 
Sturm), A., i, 205. 

Phenol, formation of, from ^-ci esnl in 
the organism (Siegfried ami Zim- 
mermaxx), A., i, 139. 

! oxidation of, hy bacteria (Fowlkk and 
i Mum ford), P., 156. 

i velocity of reaction between lormalde- 
hyde and (Jahlonower), A., ii, 


derivatives, absorption spectra <‘l 
(Purvis), T., 1638; P.,853. 
purity of, used for bactericidal ooiitw- 
(Walker and Weiss), A., u, •- 
detection of, by bromine water (Ansel- 
mixo and Mandke), A., jbW-. ■ 
estimation of (Redman and oowH 
A., ii, 441. 
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Phenol, estimation of, voiuraetrically 
(RedmaV, Wkith, and Bgock), 
A., ii, 988. 

estimation of, by bromination (Red- 
man, Weith, aod Brock), A. ,ii, 632. 
estimation of, in presence of organic 
matter (Mumford). A., ii, 632. 
estimation of, in crude carbolic acid 
and iu tar oils (Weiss), A., ii, 442. ■ 
Phenol, p-amiuo-, oxidation of, with • 
silver salts (Kropf), A., i, 852. j 
/nbroino-, and o-nitro-, acetylation of ; 

(Boesekkn), A., i, 43. 

2-bromo-4 -amino-, and 2-bromonil ro- 
4-amino-, and their benzoyl de- • 
rivatives (Meldola and Holi.ely), 
T., 182. 

•2-broTno-4-iodo-, 2:6-r/ibromo-4-iodo-, • 
6-chloro-2-bromo-4-iodo-, 6-chloro- 1 
2:4-di-iodo», 2:4-rf?-iodo-, and 2:4:6- l 
. riT-iodo-.and their acetyl and benzoyl 
derivatives and diehlorides (Kind , 
and McCombib), T., 220; P. f 8. j 
4-chloro-2:6-diamino- (Farbwerke ! 


Phenol*, oxonium compounds of (Tsuhe- 
lingrv), A., ii, 925. 
estimation of, in creolines (Vandk- 
velde), A., ii, 534. 

Phenols, p-amino-, preparation of N- 
alkyl derivatives of (Merck), A., i, 
1057. 

iodo-, chlorination of (Kino ami Mc- 
Combie), T., 220; I>, 8. 
nitro-, structure of the salts of 
(Hewitt, Johnson and Popp) 
T., 1626: P., 251. 
action of chloroacetic acid on 
(Meyer and Duczmal), A. i 
1344. 

nitroamino-, absorption spectra and 
constitution of. and their derivatives 
(Meldola and Hewitt). T , 876- 
P., 160. 

^initro-p-amino-, constitution of 
(Meldola and Reveudin), T 
1484 ; P., 248. '* 

thio- (Brand and Wi using), A. i, 
406. 


VO KM. M ULSTER, JjUCILS, & KRUX- 

ING), A., i, 457. 

2:4:6-Ar?cbloro-3-bromo-, and -3-iodo-, 
and 2:3:4:6-fo/mchloro-5-hromo- and 
-5-iodo«, and their derivativea (Mc- 
Combik and Ward), T., 2003. 
o-, wi», and p-fluoro-, 4-fluoro-2-nitro-, 
and 4-fluoro 2:6-tfriritro- (Savarts), 
A., i, 841. 

p-iodo-, conjugated excretion products 
Of(RADBENO), A., i, 1417. 
3-nitro-p-amino- (Bart), A., i, 611. 
2:3:5-irinitro-p-amino-, acetyl deriva- 
tive (Meldola and Reveudin), T., 
1493. 

PhenolB, higher, synthesis of (Johnson 
and Hodge), A., i, 1055. 
action of aldehydes on (Wichei.haus). 

A., i, 261. 1 

action of bromine and of chlorine on 
(Zincke, Kempp, and Uxvkkzagt), 
A., i, 1180. 

condensation ot, with acetonedicarb- 
oxylic acid (Dry), P., 154. 
condensation of, with caraphorqninone 
(Sen-Gupta and Dey), P., 155. 
condensation of ketones with (Sen- 
Gupta), P., 29. 

disinfecting and protein-precipitating 
action of (Cooper), A., i, 538. ° 

compounds of calcium hydroxide and 
(oElivanoy), a., i, 1322. 
compounds of. with iron salts (Weix- 
land and Binder)/ A., i, 458 ; 
(Wfinland and Hf.rz), A., i, H89 
polysnlwtitutcd, mercury derivatives 
<» (t arbenpabrikex \orm. F 
Baykr & Co.), A., i, ns. 


1 r ueuut-*- Him -^-azo-p-napnuiois ana the 
| sodium salt of the former (Cjiarkiek 
and Pellegrini), A., i, 1247. 
Phenolcarboxylic acids, preparation of 
(Zeltner and Landau), A., i, 

| 726. 

combination of (Mauthxer), A., i. 

| 50. 

action of chloroacetic acid an (Meyer 
and Duczmal), A., i, 1344. 
methylcarbonato-derivativcs of 

(Fischer and Rapa pop.t), A., i, 
731, 976. 

Phenoldbralphonic acid, morphine nar- 
cotine salt of (Boehkinger & 
Soehne), A., i, 385. 

Phenoloxydases (Ba-itelli ami Stern), 
A., i, 115. 

Phenolphthalein, constitution of, and its 
alkali salts (Fort and Barrett). 

. P., 270. 

u.se of, in detection of sodium carbonate 
in sodium hydrogen carbonate 
(Richter), A., ii, 152. 
Phenolphthalein, efrnitro-, acetyl 
derivative (Oddo), A., j, U1I. 
Phenolsulphonic acids, condensation 
products from (Badischr Anilin- k 
bODA-FABRIK), A., i, 1059. 
Phenoltetracarboxylic acid (Dimboth 
and Oolbschsiidt), A., i, 983. 

Phenol -3:4:5- tricarboxylic acid, 2 : 6 -rfi- ‘ 

A T°98? mKO ™ a ° d GoiBsc ““‘»t). 

itro- {Bauer), 

See 1:2:4- Benrotrl- 

azmc-1 -oxide. 
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Phenoxide, sodium, relative activities 
of alkyl iodides with (Segaller), 
T., 1154, 1421; P., 159, 246, 
305, 379. 

velocity of reaction of, with ethyl 
and methyl iodides (Robertson 
and Acree), A., ii, 6 88. 

Phenoxides, lithium, potassium, and 
sodium, conductivity and ionisation 
of (Robertson and Acree), A., ii, 
748. 

Phenoxyaeetic acid, m-nitro- (Hewitt, 
Johnson, and Pore), T., 1631 ; . 
(Meyer and Duczmal), A., i, 1345. | 

Phenoxyacetohydroxamic acid and its 
salts (Ley and Mannchen), A., i, 347. ! 

Phenoxyacetylacetoacetic acid, ethyl ; 
ester (Wkizmann, Stephen, and j 
Agashe), T., 1859. j 

Phenoxyacetylcyanoacetic acid, ethyl 
ester, and its copper derivative (Weiz- | 
manx, Stephen, and Agashe), T., i 
1856. | 

Phenoxyaeetylmalonic acid, methyl 
ester (Gabriel, Colman, and Bott- | 
chek), A., i, 626. | 

Phenoxyallylacetamide, and ochloro- i 
(Gesellschaft fCr Chemische 
Industrie in Basel), A., i, 469. 

Fhenoxyallylacetic acid, and o-chloro-, 
ethyl esters (Gesellschaft fur 
Chemische Industrie in Basel), 
A., i, 469. 

2-Phenoxy-/3-aniBidine, 3;5-d£nitro- 
(Meldola and Reverdin), T., 1491. 

1 -Phenoxy anthraquinone-2 carboxy li c 
acid and the xanthone from it 
(Badische Anilin- k Soda-Fabrik), 
A., i, 83. 

Phenoxyasobntyric acid, amide and 
chloride (Gabriel, Colman, aud 
Bottcher), i, A., 626. 

T'-Phenoxybutyro-o-toliiidide, a-bromo- 
(Salway), T., 358. 

a- Phenoxy ^obutyrylmalonic acid, ethyl 
ester (Gabriel, Colman, and BOtt- 
cher), A., i, 626. 

Phenoxyethyl iodide (v. Braun), A., i, 
720. 

Fhenoxyhexylene dibromifle (Dion- 
neau). A., i, 719. 

o-Phenoxymethylbenzoic acid, methyl 
ester (Oppe), A., i, 535. 

2-Phenoxy-/> phenetidine, 3:5-rhmtro- 

- (Revekdin and Furstenberg), A., i, 
851. 

Phenoxyphenylacetamide (Gesell- 
schaft fur Chemische Industrie 
in Basel), A., i, 469. 

Phenoxypropanediol, o- and ^-amino , 
o-iodo-, and o- and ;>-nitro-, and their 
derivatives (Brenans), A., i, 721. 


Phenoiypmp.M-a-.ulphoiic sci , 
liydroxy-T-m-hyclroiy. (\v 01 3 ® 
i, 615. 

o-y-Phenoxypropylbenzoic , cil , . 
nitrile (V. Burn, and , ," s 

i, 198. ■ 

Phenthiazine, derivatives oflPr... 

and Gammer), A„i, 9<J1. KK 
Phenthiazine, 5-amino-, $.('*.?] i 
nitro-, S:5:7rf>-Wr«chlo^ 
5-mtro-, 3:9-dmitro-, and 
nvatives (Keiirmanx and V 
senko), A., i, 1230. '■ 

rfinitro-, constitution of, and 3.-, 4 
<rin»tro- (Kehrmann and B,vr«\ 
A., i, 1383. Ul « 

Phenthiazinesulphoxide, hvdroxw • 
nitro- (Keiirmanx and 
A., i, 1231. • NK(I • 

Phenyl allyl ethers, chaise 0 f i„. fl 
ally 1 phenols (Claiskn and Fk 
leb), A., i, 1175. 

^-bromo-, ja-chloro-, and o- and j, 
nitro- (C laisen andKisiEjd 4 
i, 1176. 

j o-aniinophenvl ether (Fa kkenfabrj. 
i ken vorm. F. Bayer \ Uo.) \ j 
457. 


benzyl ether, p-amino-, derivative* t.t 
(Dains, MALLEis,and Meyers'. a” 
i, 1096. 

benzyl sulphide, hronio-h'mm- 

(Fromm, Schafer, Forstkh, and 
V. SCHERSCIIEWITZKl), A., i, 3f ( s. 
benzyl sulphone, 2:4-'7mitro- Fromm. 
Brnzinger, and Schafer), .\, j 
175. 

benzyl sulphoxide, 2:4-<toiitro- 

(Fromm, Benzingee, and Scha- 
fer), A., i, 175. 

diselenides, rfi-o-amino-, and iii-v 
nitro- (Bauer), A., i, 2(53. 
ether, penta-, hew-, and nrf/Miitro-. 
non-existence of (Mailiie's. A., i. 

41. 

ethyl sulphide, /j-amino-, hydwicldoi- 
ide (Brand and Wi using), X, i, 
407. 

glycide ether, o-iodo-. and </-nitro- 
(Brenans), A., i, 721. 
iododichloride, reaction between aceto- 
acetic esters and (Sachs), A., i. 

1302. 

mercaptan. 3-amino-, and its deriva- 
tives and (7/ch!oro-3-airiino-, 3- 
acetyi derivatives (Zixcke ami 
Muller), A., i, 356. 
jj-nitro-, sodium derivative ft 
(Brand and Wir.si.vc), A., i, 40ft 
methyl sulphide, 3-amino-, and 
derivatives (Zixcke and Mulleb). 
A., i, 356. 
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Phenyl methyl sulphide, 2:4-dmitn>-, 
and its derivatives (Fromm, Brn- 
zinoer, and Schafer), A., i, 175. 
methyl sulphone, 8-ammo-, and its 
acetyl derivative (ZmCKEimd Mul- 

i.er), A., i, 357. . 

methyl sulphoxide, 3-ammo-, and its 
derivatives (Ziscke and Milir.EE), 
A., i, 357. 

selcnoeyanates, o ■ and f»nro- 

(Bauek), A., i, 2S3. 

iFromm and Martin), 


A., i, 1323. 

o.tolyl sulpliide, jaarnmo-, and its 
derivatives (Heiduschka and 
LawkammeRER), A., i, 1169. 
a-tolyl sulphide, 3.clilnro-l-ammo-, 
and its derivatives (Hkiuischka 
and Lasckam.meuek), A., i, 1169. 

Phenylacetaldehyde, o-iodo-, and its de- 

rivatives (Writzenbock), A., i, 260. 
m-nitro- (Weerman), A., i, 1196. 

Phenylacetaldoxime, o*, w*, and p- 

nitro- (Weekman), A., i, 1196. 

Phenylacetic acid, ^-halogen denva- 
tives of (Robson), A., i, 177. 
-v/cdohexyl, raenthyl, and methylcycfo- 
‘ hexyl eaters of (Senderens and 
Aboulenc), A., i, 42. 
octanyl ester (Senderens and Abou- 
lenc), A., i, 700. 

Phenylacetic acid, a-bromo-. See 
Phenylbroinoacetic acid. 

Phenylacetoacetic acid, methyl ester 
(Rupe and Lenzinger), A., i, 266. 

Phenylacetohomopiperonylamide(DECK- 

EH, KROPP, ItOYEil, ZOELLNER, and 

Recker), A., i, 272. 

Phenylacetoneretene quinone ( H ei ous- 
chka and Khudadad), A., i, 1369. 

Phenylacetyleae, action of sodium in 
liquid ammonia on (Lebeau and 
Picon), A., i, 963. 

compounds of, with mercuric bromide 
and chloride (Manohot and Haas), 
A., i, 1009. 

Phenylacetyl-/9-ptaenylethylamine, o- 

nitro- (Kay and Pictet), T., 958 ; P., 
131. 

Phenylalanine, degradation of, in the 
animal organism (Embden and 
Rai.des), A., i, 1279. 

a-Phenylallyl ether, 7-ehloro- (Straps 
and Berkow), A., i, 1317. 

7-Phenyl-l-allyluramil, 2-thio-, and its 
sodium salt (Johnson and Shep- 
ard), A., i, 1103. 

Phenylammonium platinibromides, 0-, 
m-t and p-bromo-, 771- and pchloro-, 
2:4*(fuhloio-, ?n- and p-nitro-, and p- 
nitroso- (Gutbieh and Rausch), A., 


1, 1108. 


Phenylamyl chloride, ^-amino-, benzoyl 
derivative (v. Braun, Deutsch, and 
Koscielski), A., i, 771. 

5 -Phenyl-3 amyl ivooxazole (AndrS), A., 
i, 1065. 

3-Phenyl-5amylpyrazole (Andri!;), A., 
i, 1066. 

Phenylanhydroacetonereteneqninone 

acetate (Heiduschka and Khuda- 
dad), A., i, 1369. 

3 -Ph eny 1-4 anilinomethylene- 5 - iaoox - 
azolone (Dains and Griffin), A., i, 
1086. 

I 3-Phenyl-4*o- and -/j-anialdinomethyl- 
| ene-5-ivcoxazolones (Dains and Grif- 
j fin). A., i, 1086. 

; a-Phenyl-a-aniByl-flfl-dimethylpropan-a- 
ol, and its derivative (Ramart- 
I Lucas), A., i, 1326. 
i Phenylanisylidenefsooxazolone stanui- 
chloride (Meyer), A., i, 394. 
9-Phenylanthranol (Mf.yek and San- 
I DF.R), A., i, 489. 

2 -Phenylanthraqninone thiazoles (Ul l- 

mann and Junghans), A., i, 1090. 
Phenylanthronyl (Schlenk and Ken- 
ning), A., i, 35. 

PhenylarBenious oxide, 3:5-cfichloro-4- 
hydroxy-' (Farbwerke vorm. Meis- 
ter, Lucius, k Bruning), A., i, 117. 
PhenylarsenoBesquisulphide, nitrohydr- 
| oxy- (Farbwerke vorm. Meister, 
| Lucius, & Bruning), A., i, 412. 

. Phenyl- 1-arBinic acid, 3-amino-oxalyl 
derivative and 6-nitro-3-amino- 
(Farbwerke vorm. Meister, 
Lucius, k Bruning), A., i, 1121. 
4-amino-, acetyl derivative, and p- 
bromo- (Bart), A., i, 115. 
2:3-{ftainino-, 2-nitro-3-aniino-, and 
2-nitro-3-hydroxy- (Farbwerke 
vorm. Meister, Lucius, k Brun- 
ing). A., i, 542. 

3-amino-4-hydroxy-, and 3-ni tro-4- 
hydroxy-, compounds of, contain- 
ing sulphur (Farbwerke vorm. 
Meister, Lucius, & Bruning), 
A., i, 412. 

3:4-rftnitroso- (Karrer), A., i, 413. 
Phenylazoacetoacetic acid, ethyl ester, 
action of chlorine on (Bulow and 
Nkber), A., i, 207. 

Phenylazobutyryiacetic acid, ^-nitro- 
and its ethyl ester (Wahl and Doll), 
A., i, 532. 

Pheaylazoimide, addition of, to quinones 
(Wolff), a., i, 1107. 

Phenylazoimide, 4- and 5-bromo-2- 
nitro- (Forster and Barker),T. ,1920. 
1-Phenylazoimino-a-naphthaqninone. 

See 4:9-Diketo-l-phenyldiliydro-i83- 
nnph thawotri a zole . 
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Pheny lazoiminop ent lonaldehy de , d er i va - 

tives of (Wolff and Kohbb), A., i, 
1108. 

1 - Phenyl-3 benzamidomethyl-5 pyr- 
azolone-4-carboxylic acid, ethyl ester, 
and its sodium salt (Scheiber and j 
Recki.ebrs), A., i, 969. 

7-Phenyl-l;9-benzanthrone (Sciimidlix | 
and Gakcia-Banu.s), A., i, 33 ; | 
(Scholl and Seek), A., i, 57. | 

2- Phenyl-l:4-benzopyran, 3:4:5:7-te<m- | 

hydroxy-2-w-ju-rfihy«lroxy- (Watson j 
and Sen), P., 349. , i 

1- Phenylbenzoselenazole (Baueb), A., i, j 

263. 

tetra-bromido and -iodide (Fromm and . 
Martin), A., i, 1323. 

2- Phenyl-l:4-benzothiopyrone,^ 8-hydr- 
oxy- (Ruhemann), A., i, 1375. 

2-Phenyl-l:4 benzothiopyrones [thio- 
favoncs) (Ruhkmann), A., i, 1374. 
Phenyibenzylammenium platinibromide 
(Gutbier and Rausch), A., i, 1158. 

7-Phenyl-a-benzylbutyric acid and ils 

menthyl ester (Rupe and Wolfs- 
lebbn), A., i, 268. 

Pheny lbenzyldimethylammonium hydr - 
oxide and its salts (Komatsu), A., i,40, 
Phenylbenzylethylallylammonium hydr- 
oxide, salts of (Komatsu), A., i, 40. 

Phenylbenzylethyl-H-propylammonium 

hydroxide and its salts (Komatsu), 
A., i, 40. 

Phenylbenzylideneammonium platini- 
bromide (Gittbier and Rauscii), A., 
i, 1158. 

7-Phenyl-a-benzylidenebntyric acid and 

its menthyl ester {Rupe and IIauss- 
ler), A., i, 268. 

Phenylbenzylidenehydrazine, acetyla- 
tion of (Lockemann and Lucius), 
A.,i, 296. 

Phenylb enzylidenewooxazolone s tanni- 
chloride (Meyer), A., i, 393. 
Phenylbenzylmethylallylammoninm 
hydroxide and its salts (Komatsu), 
A., i, 40. 

Phenylbenzylmethylammonium platiui- 

broiuide (Gutbier and Rausch), A., 
i, 1158. 

Phenylbenzylmethylf#>ainylanimonium 
hydroxide and its salts (Komatsu), 
A., i, 40. 

Phenylbenzylmethyl-n- and -Mutyl 
ammonium hydroxides and their 
salts (Komatsu), A., i, 40. 

Pheny lbenzylmethyle thy lammonium 
hydroxide and its salts (Komatsu), 
A., i, 40. 

1 - Pheny 1 -^jo-benzyloxy anilinomethy 1- 
ene 3-methyl-5'pyrazolone (Dains, 
Mallei* and Meyers), A., i, 1096. 


0- Phenyl-a -benzylpropioaic 

r n i th 268 e3ter (Ru,,EamlH ^^u^; 

1- Phenyl-2:5-biadipheaylenechloro- 

methyl-1 :3:4-tnazole, Un.u 

(Stolls, Munzel, andWuiv' i •* 
998. 

l-Phenyl-2:5-biBdiphenylenemetlivleri# 
2:5-dihydro-l:3:4-triazole. l2 ' 

(Stoll* Munzel, and \W l 

Phenylbis -2 -methy lind ol ylmethane 
hydroxy- (Scholtz), A., i, S95 ' 
Phenylbromoacetic acid,’ ethyl m 

(Tiffeneau and FockxeaD \ ■! 
1338. '* ’’ 

3-Phenyl-4-p-bromoanilinomethylene 5 

isooxazolone (Da I Ns and (; KfPPlv 
A., i, 1086. 

Phenyl a-6-dfbromo-j3-ethoxy-3 3 

methoxypheny lethyl ketone (Him- 

and Vogel), A., i, 1064. 

Phenyl «3*6-/ribromo-3 3-meth- 

oxyphenylethyl ketone (Haves am! 
Vogel), A., i, 1064. 

; Phenyl a-6-'iibromo-3-methoxyBtml 

ketone (Bauer and Vogel) A j 

1064. 

5-Phenyl a$-f/ftromo-/3-p-tolylethyl 
ketone, ‘2-hydroxy-5-a»iino-, acetvl 
derivative (Kukckkll and Hammf.iV 
SCHMIdt), A., i, 1205. 
Phenylbntadiene, iufluenoe of light un 
the rate of polymerisation of (Stobre 
and Reuss), A., i, 29. 
a-Phenyl-A a 7-butadiene, polymerisation 
of (Lebedev), A., i, 1289. 
^-Phenyl-n-butaldehyde and its phenyl- 
hydrazone (v. Bkaun, Guawski, 
and Kirschbaum), A., i, 615. 
7-Phenyl ^-butane, a-nitro- (v. Brays. 
Grabowski, and Kirschbaum), A,, i, 
615. 

7*Phenyl-/i-butyl iodide and nitrite (v. 
Braun, Grabowski, and Kir.sm- 
1 baum), A., i, 614. 

' 7-Phenyl rc-butyl alcohol and its bromide 
and chloride (v. Braun, Grabowski, 
and Kirschbaum), A., i, 613. 

! 3-Phenyl fsobutyl alcohol and its dcriv- 
j atives (Haller and Bauer), A., i. 

i 168 - 

Phenyl wobntylcarb amide .tOLlVEM- 
Manual.* and Koto), A., i, 716. 
3-Phenyl-A/3-batylene, preparation 
! (Haller and Bauer), A., i, 165. 
i Phenyl isobutyl ketimine (Moure i ana 
Mignonac), A., i, 874. 
5-Phenyl-3-f.vobntyh>ooxazole (AxriRL • 

A., i, 10 65. 

l-?hanyl-3-i™butyT5-pyr«» 1< “' “j,, 
ter, Jetzer, and Leerin'), a., u 
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a-Phanylbatyrie »cid, behaviour of, in 
the animal organism (Fribdmank and 
Tf UK), A., i, 1276 , . : 

8- Phenyl butyric acid, ethyl eatei [V. 
Braun, Gkabowski, aud Kirsch- • 
iiABSlj, A., i, 61-3. i 

7 -Phenylbntyric acid, nientliyl ester 
(Kui'E and Wolfsleben), A., i, 

7 -Phenylbntyric acid, y hydroxy-, ethyl 
ester (Hakbieii and IjOcqi'IN), A., l, 
•‘137. 

7 Phenylhuty ronitrile (Rupk and Wolf- 
sLEBES), A., i, 268. 

Phenylcarbamide, 4-nitro-2-hvdroxy- 
(Skni'XK and Lichtknstadt), A., i, j 
1243. 

5-Phenyicarbamido-l’phenyl-3-methyl- 
pyrazole (MiCHAKLis and ScHAFEu), j 
A., i, 525. j 

Phenyl jwc;tfachIoroethyl ketone, p- - 
ehloro- (Boesekes and Duj.vrdix), : 
A., i, 821. j 

5 -Phenyl 4-chloroBtyryl ketone, 2-hydr- j 
oxy-5-amino-, acetyl derivative 1 
(Kunckki.l aud Hamnerschmiut), 
A., i, 1204. 

Phenyl chlorotolyl ketones (Heller 
and Bub), A., i, 631. 

Phenyls v'chlorovinyl ketone aud p- 

chloro- (Boeseken and Dujardin), 
A., i, 821. 

Phenyl-4- ehloro -m - xy ly 1-carb amide and 
-thiocarbamide (Bamberger and j 
Reber), A. , i, 371. 

y>n?n. -Phony lcholine hydrochloride , 

(Tiffeneau aud Foukneau), A., i, 


Phenylcyanamide o-nitro- (Arndt), A. . 
i, 1396. 

Pheny ldibenzylmethylammonium hydr- 
oxide and its salts (Komatsu), A., i, 
40. 

l-Phenyl-2:4-dibenzyl-3-methyl-5-pyr- 
azolone and its derivatives (Jacobson 
and Jost), A., i, 1240. 
Phenyldiethyiallylammonium hydroxide 
and its salts (Komatsu), A., i, 40. 
j8 - Pheny 1- 77-diethylpentan - 0 -ol ( R a m - 
art- Lucas), A., i, 1326. 

0- Phenyl-7y-diethyl-A* -pentene and its 
oxidation (Ramaut-Lucas), A., i, 
1327. 

1- Phenyl- 2 : 5 -diflnorenyl- 1 : 3 : 4- triazole 

(StollS, MOnzel, and Woi.f), A., i, 
998. 

Phenyldihydroberberine, salts of 
(Freund and Zorn), A., i, 511. 

1- Phenyldihydronorhydrastinine and its 

salts (Decker and Becker), A., i, 
291. 

2- Phenyl 2 : 3 -dihydro • 1 : 2:4- tr iazine 
(Witt), A., i, 1248. 

Pheny Idi-imide, existence of (Forster 
and Withers), T., 266 ; P., 24; 
(Vaubf.l), A., i, 519 ; (Goldschmidt), 
A., i, 768, 914. 

Phenyldimethylallylammoninm hydr- 
oxide (Komatsu), A., i, 40. 
Phenyldixnethylammobenzylideneiso- 
oxazolone stannichlotide (MeyerI, 
A., i, 394. 

1 -Phenyl-3 :4-dimethy 1-4: 5 - az ipy razo le 

(Michaelis and Schafer), A., i, 
525. 


1338. 

a- and 0-Phenylcinnamoylcarvoxime8 
(llurE and Wolfsleben), A., i, 265. 

a-Phenylcinnamylideneacetic acid, 
action of light on (STOBBEand Barba- 
schinov), A., i, 177. 

Pheny lcinnam ylideneacetonit rile d i • and 
tetra-bromides (Stobbe and Barra- 
schinoV), A., i, 178. 

7- Pheny lcrotonamide , «- hydroxy-, 

amides formed from (Bougault), A., 
i, 269. 

Phenylcrotonic acid, a-hydroxy-, trans- 
formation of, into ^-benzoylprop- 
ionic acid (Bougault), A., i, 1059. 
7 -hydroxy-, constitution of (Bou- 
gault), A., i, 1059. 

7 -Phenylcrotonic acid, a-hydroxy-, pre- 
paration and isomerisation of 
(Bougauj.t), A., i, 727. 
products of hydrolysis of (Bou* 
GAULT), A., i, 366. 

3- Pheny 1 • 4- - cumidinomethylene- 8 iso- 
oxazolone (Dains and Griffin). A 

i, 1086. * ’’ 


2-Phenyl-5:8- and -6:8dimethyl-l:4- 
benzothiopyroneB (5:8- and 6:8-d;- 
mcthylthiofiavones ) (Kuhemann), A., 
i i, 1375. 

8 -Phenyl- 77 -dimethyl-A“hntene, oxida- 
! tion of (Ramart-Lucas), A., i, 1326. 

| y- Pheny 1- 55-dimethyl- A£- pentene and 

its oxidation (Ra mart- Lucas), A., i, 
1326. 

j a- Phenyl-88 dimethylpropane (Byg- 
: ntel A., i, 29. 

l-Phenyl-2:3-dimethyl-5-pyrazolDne, 4- 

bromo-l-jp-iodo- (Farbwerke vorm. 
Meister. Lucius, k Bruning), A., i. 
399. 

4-Phenyl-2:3-dimethyl-5-pyraxoIone, 1 - 
; ^-brorao-4-iodo- (Farbwerke vorm. 

Meister, Lucius, k Bruning), A., i, 

; 399. 

, l-Phenyl-2:3-dimethylpyrazolone-4-axo- 

acetoacetic acid, ethyl ester (Morgan 
and Reilly), T., 816 ; P., 133. 

l-Phenyl-2:8-diniethylpyrazoloiie-4-axo- 

acety lace tone (Morgan and Reilly) 

' T., 815 ; P., 133. h 
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l-Phenyl-2:3-dimeth.ylpyrazolone-4-azo- i 
benzoylacetone (Morgan and Reilly), j 
T., 1496. 

l-Phenyl-2:3-dimethylpyrazolone-4-azo- 
ethyl methyl ketone (Morgan and 
Reilly), T., 1499. | 

1 -Phenyl- 2 : 3-dimethylpyrazolone 4 az o- i 
ethyl-5-naphthylamino and its hydro- | 
chloride (Morgan and Reilly), T., j 
1500. 

1 -Phenyl 2:3-dimethylpyrazolone-4-azo- 
/3-naphthylamine and its hydrochlor- ■ 
ide (Morgan and Reilly), T., 814; 
P., 133. , , 

l-Phenyl-2:3-dimethylpyrazolone-4(-l / )- 1 
azo-d-naphthylamine-6 sulphonic acid 
(Morgan and Reilly), T., 1501. : 

l-Phenyl-2:3-dimethylpyrazolone-4-di- 

azonium salts (Morgan and 
Reilly), T., 808 ; P., 133. 
chloride, condensation product of i 
methyl acetylmethyl ketone and 
(Morgan and Reilly), T., 816. 
Phenyl 3-diphenylene ethyl ketone. See 
9-PhenacylttuoTene. 

Phenyl-p-diphenylyl-a-naphthylcarbinol 

(Sciimidlin and GarcIa Banus), A., 
i, 33. 

Phenvldiphenylyl-a-naphthylmethane : 

chloro- (Schle.vk an«l Rknning), A., 
i, 35. 

PhenyM-diphenylyl-a-naphthylmethyl 

(Sciilrnk and Rennino), A., i, 
35. 

and its chloride and peroxide (Schmid- 
i.in aud GakcIa Banus), A., i, 33. 
Phenyldipropylindandione (Freund, 
Fleischer, and Rothschild), A., i, 
1076. 

Phenyldi^quinolLnium, rh'nitro-, phases 
and salt sand IheiT derivatives (Zi soke 
and Weisstfenning), A., i, 655. 

jt>-Phenylene-as-benzyle1diyldiaminesul- 
phonic acid and its sodium salt 
(Chemische Fabhikes VOKM. 
Weiler-tek Mekr), A., i, 1385. 
w-Phenylenediamine, 4-chloronitro*, 
and its diacetyl derivative (A,ktien- 
Gesellscuaftfvr Anilix-Fabrika- 

tion). A., i, 519. 

;>-Phenylenediftmine, influence of substi- 
tution ou the reactivity of (Morgan 
and Pickard), P-, 229. 
oxidation of, by animal tissues (Bat- 
tklli and Stern), A., i, 139, 
14°. 

acetyl derivative, condensation of, 
with aromatic aldehydes (SchlAgl), 
A., i, 1099. 

j^-Phenylenediamiiies, holo- and meri- 
quinonoid salts from (PICCARP), A., i, 
895. 


Phenylenedibenzospiropyran v 

mann and Levy), T., 562 vLHE 

Phenylene-liS-dibenzyl-disaiphonp ,, • 

-disnlphozide (Zjncke and lu:(-, i 
A., i, 45. ’ ,,R1 - 

ji-Phenylene-aA -di-ethyl- and 
diaminesulphonic acids (CiifTk?-,,. 

Fabrikenvokm.Weiler.ti r M..,. ? 

A., i, 1384. 

Phenylene- 1 :3-diethyl-disulphone ,„h 

-disulphoxide (Ziscke and Km,., o 
A., i, 45. 1 

Phenylene-1:3 dimethyl disnlphons ... : 

- disulphoxide (Zikcke and Krivifm 
A, , i, 45. ’ ''' 

Phenylenedi-/3-naphthas/n'7Yipyran (iv. 

hem ann and Levy), T., 5 tj 3 . 

o-Phenylene-s-diphenyldiamine { \V Ir . 

land and Muller), A., i, 13$6. 
a-Phenyletbyl alcohol, 0-nitro. R.ki n 
mund), A., i, 463. 
fl-nitro-a-^-hydroxy-, aud /9 nit m- 3 ; i - 
ifliydroxy- (Rosenmunu. \ j 
464. 

a-Phenylethyl methyl ether, u-nitro- 
(Rosenmund), A., i, 463. 
0-Phenylethyl chloride. See Ethyl- 
benzene, 3-chloro*. 
0-Phenylethylacetoacetic acid, nn-uthvl 
ester (Kupe and Lenzisgeh), { i 
, 267. 

; 5-Phenyl-5-ethyl-l-allylbarbituric acid 
! (Mf.rck), A., i, 1389. 

0 - Phony lethylamine, p-hydroxy*, from 

the salivary glands of eeplialopoih 
(Henze), A., i, 1136. 
pharmacological action of (Uk kei. 
and Pavlov), A., i, 226, 
0-hydrox y-3:4 -dihydroxy , hydro- 

chloride (Rosenmund), A., i, 165. 
d ii odo-/>-l »yd roxy - and ils liydriodidv 
(Hoffmann, La Roche k Co.), A., 
i, 1053. 

1- Phenyl-2-etbylbenziminazole and iis 

hydrochloride (Wolff, Glii'N, and 
Kolasivs), A., i, 1102. 

2- Phenyl-4-ethyl-l:4benzopyran, an- 

hy drohy drio Jidc , 3:5:7 -tri li yd roxv -2- 
wi-^-rfihydroxy- (Watson ami 8 k.v. 

P-, 349. . 

0-Phenylethylbenzylideneamine Deck- 
er and Becker), A., i, 260. 

5Phenyl-5-ethyll-07-«ibromopropyl- 

barbitnric acid (Merck), A. '■ 
1389. 

Phenyletbylene glycol, preparation m 
oxidation of (Kvass and Mowsas , 

$ -Fhenylethy lethy lamina 
(Dkckek and Becker.', A., ' 

0 -Phapylethyl glucoside (BoisQia > 

I and Bridel), A., i, 498. 
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Phenylethylglycine. ethyl ester, and its 
platinichloride (Thorpe and Wood), 
T. f 1607. . , 

2 - 5 -Pheny lethylhydrmdone and its semi- 

earbazone (Rupk and Woifsleben), 
A„ i, 26S. . . 

Phenyl ethyl ketimine and its derivatives 
( MoiTREU and Mignonac), A., l, 874. 
Phenyl ethyl ketone, acetal^ of (Straus 
and Bkhkow), A., i, 1317. 

fl-Phenylethylmalonic acid, ethyl ester 

(Kl'PK and WolfslBBEN), A.,_i, 268. 
APhenylethyltnethylamine and its salts 
(Decker and Becker}, A., i, 261. 
a Phenyl-y-ethyl-rc -pentane, d-Py-di- 

hydroxy- (McKenzie and Martin), 
T., 118. 

0-Phenylethylvanillylideneamine 

(Decker and Becker), A., i, 260 ; 

9 Phenylflaorenecarboxylic acid (Vor- 
lander and Pritzsciie), A., i, 726. 

9 Phenylflnorenecarboxylic acid, 9 -op- 
dmitro-, ethyl ester (Wislicenus and 
Mocker), A., i, 1188. 

Phenylfluorene ether (Gombekg), A., i, 
258. 

9-Phenylfluorone, 3-hydroxy-. See Re- 
sorcinolbenzein. 

Phenylglycine (anilinmcctic acid), p- 
amino-, condensation of, with aroma- 
tic aldehydes (Schl&jl), A., i, 1099. 
Phenylglycine-o-carboxylic acid, p- 
nitroso-, and its derivatives (Riedel), 

a i a i:o 


Phenylglycollohydroxamic acid and its 

salts (Lev and MaxncHEN), A. , i, 346. 

Pheny lglycylarsenioua chloride (Farb- 
WEUKB FORM. MeI.STER, LUCIUS, A 
Buuning), A., i, 116. 

Phenylgnanidine, o-nitro-, and its nitr- 
ate (Arndt), A., i, 1394. 
Phenylgnanido-o-tolylthiocarbamide 
nnd its hydrochloride (Fromm, Hey- 
der, Jung, and Sturm), A., i, 205. 

n- Phenyl- A*-heptene-7e-dione (Ryan 

and Dun lea), A., i, 1068. 

Phenylhexane-ae-diol (Fargher and 
I’EIIKIN), P., 73. 

a-Phenylhexane-a€-dione (Fargher and 
Perkin), P., 73. 

«-Phenylhexan-€-ol-a-one (Fargher 
and Perkin), P., 73. 


a-Phenylhexan-a-one, e-bromo- (Fargh- 
er and Perkin), P., 73. 
a- Phenyl- Att-hexene->e-dione (Ryan and 
Duxlea), A., i, 1067. 
l-Phenyl-3-hexyiMspyrazolone (Wahl 
and Doll) A., i, 533. 

Phenyl cycfohexyl ketimine (Moureu 
and Mignonac), A., i, 874. 
l-Phenyl-3-hexyl-5 pyrazolone (Wa hi, 
and Doll), A., i, 532. 


Phenylwohydantoin. See 4-Keto-5- 

phenyl tetrahydro-oxazole, 2-imi no-. 

Phenyl hydrazine as a cryoscopic solvent 
and the velocity of its reaction with 
aldehydes and ketones (Oddo), A., 
i, 1233. 

catalytic decomposition by cuprous 
salts (Arbuzov and Tichvinski), 
A., i, 398. 

action of stannic chloride ou (Rak- 
shit), A., i, 1233. 

Pheny lhydrazine-5-salphomc acid, 3- 
nitro-2-hydroxy- (Farbwerk Muhl- 
HEIM VORM. A. LeONHARDT & CO.), 
A., i, 648. 

Pheny lhydrazinocoumaranonec ar boxy l - 
ic acid, ethyl ester (Merriman), T., 
1842. 

4-Phenylhydrazino- l- J t'-nitropheny 1-3- 
propyl- 5 -pyrazolone, and 4-^-nitro- 
(Wahl and Doll), A., i, 532. 

4-Phenylhydrazino-l-phenyl-3-n-butyl- 
5 -pyrazolone (Wahl and Doll), A., i, 
766. 

4- Pheny ihy drazino- 1 -phenyl-3 -h exyl - 5 - 
pyrazolone, and 4-j3-uitro- (Wahl and 
Doll), A., i, 532. 

4-Phenylhydrazino l -phenyl-3 propyl 5- 
pyrazolone, and 4-/»-nitro- (Wahl and 
Doi.l), A., i, 532. 

4- Phenylhydrazino-l-tolyl-S propyl 5- 
pyrazolone, ^3-nitro- (Wahl and 
Doll), A., i, 632. 

Pheny Ibydrazonopyruvamide, 2-A-di- 
chloro-, and its derivatives (Bulow 
and Neber), A., i, 999. 

Phenylhydrazonopyruvyl chloride, 2:4- 
tZichloro-, and its derivatives (BIJlow 
and Neber), A., i, 999. 

Phenylhydxazonopyruvylliydrazide and 
its derivatives (BuLowaud Neber), 
A.,i, 999. 

1 - Pheny l-4-^j-hydroxydi-m- methoxy - 
benzylidene-3- methyl-5 -pyrazolone 

(Mauthnek), A., i, 278. 

Phenylhydroxylamine, nitroso-, am- 
monium salt (cupferron), use of, in 
the estimation of titanium (Bellucci 
and Grassi), A., ii. 250. 

Phenyl n-4-hydroxynaphthyl ketone 

(Scholl and Seer), A. , i, 57. 

5- Phenyl 2-hydroxyBtyryl ketone, 2- 
hydroxy-5-amino-, acetyl derivative 
(Kunckell and Hammerrchmidt), 
A., i, 1205. 

Phenyl hydroxytolyl ketones (Heller 
and Bub), -A., i, 632. 

4 Phenylimino l:4-naphthaqninone, 2- 

araino-, acetyl derivative and its 
platinichloride (Miller), A., i, 1356. 
Phenyliminopentionaldehyde, deriva- 
tives of (Wolf and Korbs), A., i, 1108, 
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Phonyliminotetron-a-earboiylic acid. 

ethyl ester (Benaky), A., i, 191. 

1- Phenyltscdndaxolo, 7-nitro-, 7-nitro-l- 
p-bromo-, and 7-nitro-l-0. and -yr* 
nitro- (Reich and Gaigaiuan), A., i, 

995. 

2- Phenylindole, 3-uitroso-, ^structure of 
(Alessaxdbi), A., i, 1227. 

5 -Phenyl -2* (2'- and S'-indoxyD-thio- 
phen-3-one (“ 5-phcnyl-2-lhiopken-2- 
and -3 -indolcindUfo”) (Friedlaender 
and Kielbasinski), A., i, 194. 
Phenyl-Uctyl ketone, dichloromtro- 
(Farbwerke vokm. Meister, Lucius, 

A Broking), A., i, 401- 
Phenylmaltosazone, j>iodo- (Fischer 
and Freudenberg), A., i, 481. 
Phenylmercuric acetate and oxide, p- 
nitro- (Fourneac and Vila), A., i, 
117. . 

Phenylo-methoxybenzylidenei.woxazol- 

one stannichloridc (Meyer), A., i, 
394. . , , *i*i 

Phenyl o-methoxycinnamic acid, a-uuoi- 

(Marschalk), A., i, 1089. 

l-Phenyl-5-m-methoxyphenyl 8* 
methyipyrazoline (Bauer and 
Vogel), A., i, 1064. 

Phenyl m-methoxyetyryl ketone (Baiter 
and Vogel), A., i, 1064. 

5-Phenyl-10 methylacridol chloride 
hydrochloride, and its derivatives 
(Cone), A., i, 92. 

tf-Phenyl-.V-methyliamcridone ( h ehr- 
mann and aMatusinsky), A., i, 93. 

PhenylmethyUwamylallylammonium 

hydroxide, i>latioichloride of (Ko- 
matsu), A., i, 41. 

1 - Phenyl-3 -methyl-4 : 5 • azipyraxole , and 
4-bromo-, 4-chloro-, and 4-rodo- 
(Michaelis and Schafer), A., i, 
524. 

2-Phenyl-S-methyl-l:4-benzothiopyrone 

( 8 - me (h y Ith io fia ran r ) and 2-Phenyl- 
6*methyl-l:4-benzothiopyrone (6- 

'iiuthyUhiofl»vone) (Ruhemann), A., 
i, 1374. 

PhenylmethyUvbutylallylammonium 

hydroxide and its salts (Komatsu), 
A., i, 41. 

Phenylmethyl-'i-batyliV'amylammonium 

hydroxide, salts of (Komat.su), A., l, 

(f-Phenyltnethylcarbuiol, (ihenylure- 

thanc of (McKenzie and Ci.ougii), 
T , 687. . „ 

Phenylmethylcarbibola, optically active, 
interconversion of (McKenzie and 
Clough), T„ 687 ; P., 109. 
Fhanylmethylcyanamide. ,,i-chloro- 

(v. Beaus and Kevbet.), A., 1, 
1334. 


6-Phenyl.2-methyl-2:3.aihydroH 

P., 73. vti.Kix), 


PbonylmetbylethylcwamylamaioiQQm 

hydroxide and its salts |Kmu Ti . , 

A., i, 41. ■, 

Phenylmethylethylazonimn livdrosij, 

and its salts, preparation ‘of ,. J 
resolution of the iodide (Sim T 
604; P.,109. ' ' " 

Phenylmethylethyl-n.-butylamiLDaiuni 

hydroxide and its salts (Kusiaiu- 
A., i, 41. " l | 

d-Phenyl-y-methyl-y-ethylpentan-S-ol 

(Ramart-Lucas), A., i, 1326. 
3-Phenyl- o-methylglntaconic acids and 
their salts aud derivatives (Thoeit 
and IVooi)), T., 1575 ; P., 253, 
a-Phenyl- 8 -methyl- a* -hex ene- 7 * - dione 
(Ryan and Dunlea), A., i, ]0f>8. ' 

Phenyl-2-metbylindolylcarbinol.-j.]iitvo. 
(Scholtz), A., i, 894. 

1- Fhenyl-3-methyl-4-methylene-5- 
pyrazolone (Wi.sltcrxus, Elvrut. 
and Kurtz), A., i, 13S8. 

2- Phenyl- 1-methyl- A ! -cv/c^pentene and 
its derivatives (Bauer), A., i, 724. 

Phenylmethylphenylc&rbaimde;Oi.m:i;i. 

Mandala and Cau>rkai:o), A., i, 961. 
Phenylmethylphthalide, preparation o: 

(Ostersetzer), A., i, 729. 
/9-Phenyl-a- and - j3 -m e thy lpr opio nyl- 
carvoximes (RtTE and W olfsleurni, 

| A., i, 265. 

I 7-Phenyl-3-methylpropyl alcohol and 

its bromide and clil wide (v. Bkavs. 
Grabovski, and Kinscn«Ar.M). A., 

i, 614. 

Phenylmethyl-n propylaUylammonium 

! hydroxide, platiniehloride of (Ko- 
matsu), A., i, 41. 

Phenylmethyl-/i-propyl' s oamylam 

moninm iodide (Komatsu), A,, i, 41. 

Pheny Imethy I - >« -propy 1 i wb n tylam- 

monium hydroxide and its salo 
(Komatsu), A., i, 41. 

l-Phenyl-3-methylpyrazole, 5-amiuo- 
and 4-bromo-5-amino-, derivatives 
of, and 4-chloio-5-d?cliloroaiiiiii> 

(Michaklis and Schafer), A. , i, 524. 

l-Phenyl-3-methylpyrazole-5{4')-azo 

l'-phenyl-S'-methyl-S'-pyrazolone 

(Michaelis and Sciiafek), A., , 
525. 

l-Phenyl-3-methylpytB2<il«-5-‘' <ir '; 

toreiaol (Michaelis and &.»««• 

l-Phenyi-S-methyl-5-pyiM«l«'+fe ' 

oxyUc acid, ethyl ester,™ ™ ' 11 

(WtsuctNVs, Ki.vF.nr, and KWi- 


, 1387 . 
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l.phenyI-3-methyl-5-pyraiolone, pro- 
ducts of the reaction of phthalic 
anhydride and (Schultz and Rohde), 
A., i, 296. 

1 -Phenyl-S-methylpyraaolone, 4:4 -di- 

broino-5-iiiiino-, and 4-chloro-4-bromo- 
5-imino- (Michaelis and Schafer), 

l-Phenyl-3-methyl-5-pyra*olone-4-aIde- 
hvde, anil of (Wislicknus, Elvert, 
and Kurtz), A., i, 1388. 

l-Phflnyl-3-methyl-5-pyTaMlone-4- 

glyoxylic acid and its ethyl ester, 
aud other derivatives (Wislicenus, 
Elvert, and Kurtz), A., i, 1387. 

3 : 1' -Phenyl-3'- methyM'-pyxazol -6'- 

ony lidene -2-pheny lindanone and its 

„xime and semicarbazone (Rohde and 
Tenzeb), A., i, 903. 

l-Phenyi-3-methyl-4-pyrazol-5-onylid- 
enephthalide (Schultz and Rohde), 


A., i, 297. 

l-Phenyl-3-methyl-5*pyrazoIyl carb- 
anilate (Wislicenus, Elvert, and 
Kurtz), A., i, 1388. ! 

1- Phenyl 2 methyl pyridonone and its 
acetyl and benzylidene derivatives 
(Coney and Petrkxko-Kritt- 
schenko), A., i, 1231. 

2- Phenyl-6 methyl-4-pyrone, attempted , 
resolution of the salts of (Levy, ; 
Holmyard, and Ruhemann), P., 159. : 

4- Pheny 1-3- methyl- 2- pyr one , 6 - h y d roxy - 
(Thorpe ami Wood), T., 1576. 

1- Phenyl-3-methylpyrrole, 5-amino-, 5- ; 
bcnzenesulphonyi-derivative (Mien- , 
a ELis and Schafer), A., i, 525. 

2- PhenyM-methylpyrrole (Pii.oty and ; 
Hlliscil), A., i, 292. 

5- Phenyl 4-methylstyryl ketone. 2-liydr- ! 
oxy-5-amino-, acetyl derivative i 
(Kunckell and Hammerschmidt), I 
A., i, 1205. 

Phenyliwnaphthaphenazine, 10-amino- i 

(iso rosinduline), and its acetyl deriva- j 
tive and their salts (Kehrmann and j 
Cordone), A., i, 1244. 

2 - Phenyl-0 -naphthaquino line -4-carb- 
oxylic acid, derivatives of (Ciusa ; 
and Luzzatto), A., i, 682. 

2 Phenyl-1 :4-naphthaquinoxaline-3- i 

carboxylic acid, ethyl ester (Wahl 
and Doll), A., i, 766. I 

Phenyhsonaphthazonium hydroxide, 5- ! 
amino-, aeet} T l derivative, salts of 
(Kehrmann and Cordone), A., i. 
1245. 


a-Phenylnaphthylamine, 2:4:5-/nnitro- 
(Rixdl), T., 1915. 

Phenyl-0-naphthylbenxoylmethylcarb- 

amide (McCombie and Scarbor- 
ough), T., 61, 


Phenyl-o-naphthylcarbinol-o-carboxylic 
acid, lactone of (Seer and Dihchen- 
dorfer), A., i, 1366. 

5-Phenyl-3-0 naphthyl-2 :8-dihydro-2- 
oxaxolone (McCombie aud Scar- 
borough), T., 60. 

Fhenyl-0-naphthy Ihydrazine (Graz i an i 
and Bovini), A., i, 1061. 

Phenvl a-naphthyl ketimine (Mourf.u 
and Mignonac), A., i, 874. 

Phenyl -a-naphthyl-ketoneanil, pre para- 
liou of (Reddelien), A., i, 1204. 

3-Phenyl-4-m-nitroanilmamethylene-5' 
/.vooxazolone (Da ins and Griffin), 
A., i, 1086. 

5-Phenyl 2- and 4-nitrostyryl ketones, 
2-hydroxy -5-amino-, acetyl deriva- 

tives (Kunckell and Hammkr- 
schjiidt), A., i, 1204. 

Phenyl-4:6-rfinitro-m-tolylamine 
(Borsche and Fiedler), A., i, 843. 

1-Phenylnorhydrastinine and its salts 
(Decker, Kropp, Hoyer, and 

Becker), A., i, 289. 

a-Phenyl-Aa-& 0 Octene- 7 c-dione (Ryan 
and Dunlea), A., i, 1068. 

Phenylwooxazole- 5-bromo- , -5:7 -di • 

bromo-, and -2-nitro-indole (Meyer), 
A.,i, 1391. 

5 -Phenylisooxazole-4-car boxy-anilide, 

-/> anisylamide and -o~ and -^tolui- 
dides (Dains and Griffin), A., i, 
1087. 

Phenylisooxazoledibenxil (Meyer), A, i, 
1391. 

Phenyl/.vwoxazole-2-0-naphthindole 
(Meyer), A., i, 1391. 

Pheny L sooxazole-2 -thionaphthen 
(Meyer), A., i, 1391. 

Phenyh'.woxazolone, condensation of, 
with ethyl mesoxalate (Meyer), A., 
i, 1383. 

indigoid derivatives of (Meyer), A-., 
i, 1390. 

FhenyUsoox&zoloneazobenxene-^-flulph- 
onic acid, sodium salt (Meyer), A., i, 
913. 

Phenylfsooxazoloneasodianiaylaso‘8 - 
amino-1 -naphthol-3:6disttlphonic 
acid, sodium salt (Meyer), A., i, 913. 
Phenylisooxazoloneaxodiphenyl&iona- 
phthylaminesulphonic acid, sodium 
salt (Meyer), A., i, 913. 
Phenylm>oxazoloneazodiphenylRsosaU- 
cylic acid, sodium salt (Meyer). A., 
i, 913. 

Phenyl ^ooxazoloneazo-o-ditol y lazo- 1 - 
amino-8-naph thol-8 : 6- disulphonie 
acid, sodium salt (Meyer), A., i, 913. 

Phenyl bwoxaz done - 8- azonaphthalene - 
2:6-disulphonic acid, sodium salt 
(Meyer), A., i, 913. 
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Phenv D.*.oxazolone-l-ftzon*phthalene 4 

sulphonic acid, sodium salt (Meyer), 

A., i, 913. 

Phenylisooxazoloneazo-m-xylene-o-BUl- 

phonic acid, sodium salt (Meyef.), A., 
i, 913. , , 

Phenylparaconic acid, methyl ester 
(Barbier aud Locquin), A., i, ^37- 

o-Phenyhsi'petttanes, cry- and pydi- 

hydroxy*, optically active (McKenzie 
aud Martin), T., 114. 

1 -Phenyl- A'-q/etopentene and its picrate 
(Baukr), A., i, 725. 

2-Phenyl-A 1 -c2/cfepentene-l-carDoxylic 

acid and its amide (Bauer), A., i, 
7*24. .. . 

1 Phen.yl-A 1 -c? ( d , opentene-3:5-dione-‘4- 

carboxylic acid, ethyl ester (Lamps 
and Milobkndzki), A., i, 877. 

l-Phenyl-2-phenacylbenziminazole 

and its derivatives (Wolfe, Grun, 
and Kolasius), A., i, 1102. 

3 -Phenyl-4 -p-phenetidinome thy lene -5- 
{.vooxazolone (Dains and Griffin), A., 
i, 1086. 

a-Phenyl-a-phenetyl-30-dimethylpro* 

pan-a ol and its dehydration 
(Ramakt-Lvoas), A., i, 1326. 

Phenyl-n -phenety lguanidothi o car b 
amide and its hydrochloride (Fromm, 
Heydek, Jung, and Sturm), A., i, 
205. 

4-Phenylpiperazine, absorption spectra 
of (Purvis), T., 2285. 

Phenylpiperonylidenewcoxazolone 

stannicliloride (Meyer), A., i, 393. 
o-Phenylpropane, 7 .chloro ; a-bromo- 
(Stuaus and Bekkow), A., i, ldld. 
Phenyln/o/opropane (Kishner), A., i» 
H64. , 

Phenyl-a-propanolamine,3:4-ainyaroxy-, 

and its hydrochloride (Fakbenfab- 
R1KEN VORM. F. BAYER A CO.), A., 1, 
361. .... 

a-Pheny 1 • Ao-propene , arrfnhloic.- 

( Straus and Bekkow), A., i, 16U. 
Phenylpropiolic acid, borncyl ester 
(Farbenfabuiken vorm. r . Bayer 
k Co.), A., i, 63. . . 

p -Pheny lpropionamide , a ‘°™ 111 °" 

(Wolff and Herold), A., i, 1085. 
Pheny lpropionic acid, cyctohcxyl, raen- 
thyl, and methylcyc/ohexyl esters ot 
(Senderen-s and Abollexc), A., 1 , 
42. 

Phenylpropionic acid, o- thiol- (Chme* 
i.ewski and Friedlander), A., i» 
861. 

6 -Phenylpropionic acid, rfibromo-, 
fenchyl C3ter (Farbenfabuiken 
vorm. F. Bayer k Co.), A., b 
376. 


& - Phenylpropionic acid, rf«b«,iau- ,, 

OHlblorO-ttfl-rfihrnrnt.. k. ' 4 


o-chloro-a/3-rftbroino-, bocuev 1 ' »"! 
wobomeyl esters of (Fawjesfapm 
ken yorm. F. Bayer * (■„ \ 7 
i, 63. ' h A - 

Z-a-hydroxy-, and d/^d.vd rexv 

methyl esters (McKenzie and \\ ! 
TIN), T., 114. 

a- thiol- (Biilmann and Muisey \ 
i, 976. ' ' : 

P -Ph enylpropionylcarvoxime Rrii. ail ,i 

Wolfsleben), A., i, 265. 
jB'-Pheny iprop ionylgly colli c acid, a '. 
oximino- (Wolff and Heuoi n) ’ \ ■ 

1085. 

0-Phenyl-n- propyl chloride (v. Beats. 
GrABOWSKI, and KlRSCHBAm 1 ! \ V 
614. 

7-Phenylpropylacetoacetic acid, 
meuthyl ester (Ruve aud LknzingeiT 
A.,i,267. 

/3-Phenyl-7t-propylamine and its drtiva- 
tives (v. Braun, Grabqwkki. an.i 
Kirschbaum), A., i, 614. 
s-Phenyl-?i- and -wopropylcarkmides 
(Oliveri-Mandala and >'oT(r, A 
i, 716. 

Phenyl&cpropylcarbinol and its acriyl 

derivative (Favorski and Masdkyk , 
A.,i, 16. 

Phenyl propyl ketimine (Monttr and 

Migxonac), A., i, 871. 

Phenyl isopropyl ketone and its semi- 
carbazone (Favorski and Masdkyk . 
A., i, 16. 

a-Phenyl/sopropyl impropyl ketone and 
its derivatives (L.mnuya). A., I, 
1063. 

1 - Phenyl- 3 propyl-5-pyrazolone 

oximino- (Wahl and Dull , A,, 
532. 

Pheny Irsopyrazolonecarboxylic acid, 

esters of (Fa y iif.l), A., i, S98. f 
4-Phenylpyridine, absorption spectra »; 

(Purvis), T., 2281. 
4-Phenylquinaldinyl chlondc int'i- 
horn), A., i, 1237. 

2- Phenylquinoline-4-carboxylic 

derivatives of, and its noinoiristM* 
(Chemisciii; Fabrik ait Aehe-v 
vorm. E. Sciikrino), A., 1. 

salicyl and salicylglycmo _■ 
(Farbenfabuiken uhim. t . 

k Co.), A., i, 1229. 

See also Atophau. .. 

2-Phenylqninoline-4-carboxylic ? 

6-amino- (l.l'ZZATO amlUiM)-*" 

2-Ph6nylisc'qoinoli ninm j-Jilor j’ j Jn- 

lives (Ziscke »n-l "® lB - 
A., i, 389. 
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Phenyl 8-qainolylcarbinol and its salts 

(Hoavitz and Kopke), A., i, 392. 
Phenyl 4 qninolyl ketone, derivatives of 
(RABEand Pasternack), A., i, 514. 
Phenyl 8-quinolyI ketone and its deriva- 
tives (Hoavitz and Kopke), A., i, 


392. 

2-Phenylqainoxaline-S-carboxylic acid, 

esters (Wahl and Doll), A., i, 765. 

9-Phenylquinoxanthenol, />- hydroxy-, 
bromide and chloride, and their salts 
(Go.mberg and West), A., i, 73. 

2- 3-, and 4-hydroxy-, salts of (Gom- 
berg and West), A., i, 75. 

3:6-di hydroxy-, chloride (Gomberg 
and West), A., i, 76. 

Phenylselenols, o-amino-, o- and jb 
nitro-, and their salts (Bauer), A., i, 
263. 

Phenylstibines (CarrS), A., i, 301. 

Phenylstibinic acid, >>-amino-, and its 
acetyl derivative and ^-hydroxy- 
(Chemische Fabrik von Heyden), 
A.,i, 416. 

/j-chloro- (Chemische Fabrik von 
Heyden), A., i, 1121. 

3- nitro 4-amino-, acetyl derivative 
and 3-nitro- 4-hydroxy- (Chemische 
Fabrik von Heyden), A., i, | 
1122. 

Phenylstibinic oxychloride (Chemische \ 
Fabrik von Heyden), A., i, 416. 

Phenyl styryl ketone (benzylideneaceto- 
phenone), action of heat on the 
semicarbazones of, and preparation 
of the pbenylseniicarbazoncs (Heil- 
bron and Wilson), T.. 1504; P. f 
245. 

hydrosulphide (Fromm and Hubert), 
A., i, 185. 

2-Phenyl-5-styryIoxazole (Foulds and 
Robinson), T., 1768 ; P., 261. 
5-Phenyl-3-styryUwoxazole ( Ryan and 
Dun lea), A., i, 1068. 
l-PhenyI-3-8uccinylimidomethyl-5- 
pyrazolone-4-carboxylio acid, ethyl 
ester (Scheiber and Recklebkn), 
A., i, 968. 


PheoylBulpho-p-phenetidide, m-nitro- 
(Kkverdin and Furstenbeku), A., i 
850. 


Phenyltetrahydroberberine and its f- 
lsomeride and their salts (Freund 

and Zorn), A., i, 511. 
Phenyltetrahydroberberines, derivatives 
of (Merck), A., i ; 1095. 
Phenvl-^-thiocarbamide and jj-chloro- 
and their nitrate-sulphates (Arndt) 
A. i i, 396, 1 

C-Phenylthiocarbamido-l-phenyl-8- 

methylpyrazole (Michaelis and 

Schafer), A.. i 3 525. 


lPhenylthionaphthen, 2-hydroxy-p- 
amino- and -jj-nitro- and their salts 
and derivatives (Apitzsch), A., i, 
1342. 

2- Phenylthiophen, 4-hydroxy-, and its 
derivatives (FRiEDLAENDEKand Kiel- 
basinski), A., i, 195. 

“ 5-Phenyl-2-thiophen-2- and -3-indo- 
leindigo." See 5-Phenyl-2-(2 / - and 
3'-indoxyl)-thiophen-3-one. 
Phenylthionrazole, sodium derivative, 
conductivity and ionisation of 
(Robertson and Ackee), A., ii, 748. 
9-Phenylthioxanthen, 9-amino- (Decker 
and Becker), A., i, 518. 
Phenylthioxanthyl (Schlknk and Ken- 
ning), A., i, 35. 

3- Phenyl-4-o-, -?n-, and -/>-toluidino- 
metbylene-5 (AToxazoloneB (Dains and 
Griffin), A., i, 1085. 

Pheny 1-jP-tolnoylm.ethy^ ether, bromo-, 
/>-chloro-, and o- and ^j-nitro- (Kuxc- 
kell and Puls), A., i, 611. 

6- Phenyl-3-o-, and -/>-tolyl-2:3-di- 

hydro-2-oxazolones (McCombs and 
Scarborough), T., 59. 

Phenyl-o-tolylguanidothiocarbamide and 
its hydrochloride (Fromm. Heydek, 
Jung, and Sturm), A., i, 205. 

Phenyl o- and/>-tolylketimine8(SIoUREu 
and Mignonac), A., i, 874. 
Phenyl-o-tolyl^-dithioalduret and its 
dibenzyl derivative (Fromm, Heyder, 
Jung, and Sturm), A., i, 207. 
Phenyltriazole, 3-amino-5-thiol-, benzoyl 
derivative (Fromm, Heyder, Juno, 
and Sturm), A., i, 206. 
Phenyltrimethylammonium iodide, in- 
chloro- (v. Braun and Krubrr), A., 
i, 1334. 

Pbenyltrimethylpyrrolone (Gabriel, 
Colman, and Boitchkr), A., i, 627. 

7- Phenyluramil and 2-thio- (Johnson 
and Shepard), A., i, 1103. 

1-Phenylurazole, 3-thio-, sodium salt, 
velocity of the reaction of ethyl iodide 
with (Nirdlinger, Rogers, and 
’Agree), A., ii, 205. 
Phenyivaleronitrile, 5-amino-, benzoyl 
derivative (v. Braun and Bartsch), 
A., i, 198. 

Pheny lv anillyli de n e i so ox az done sta nn i - 

chloride (Meykr), A., i, 394. 

Phenyl vinyl ketone and its dibromide 
(Beaufour), A., i, 467. 
conversion of cinnamaldehyde iuto, 
and its acetal (Strauss and 
Berkow), A., i, 1317. 

Pheny lviolanic acid (Lifschitz), A., i, 
1362. 

0-Phenylxantlien, - 9 araino- (Dicker 

and Becker), A,, i, 518, 
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9 Phenylxanthenol, ^ hydroxy-, and its , 
salts (Gomdebo ami West), A., | 
i, 73. 

1*, 2-, 3-, and 4 -hydroxy-, salts of 
(Gomberu and West), A., i, 75, 76. 

Phenylxanthenol ether (Gomberg), A., ; 
i, 258. 

Phenylxanthyl (Schi.knk and Rkx- , 
mng), A., i, 35. 

3-Phenyl-a-xanthylpropionic acid (Bm,- 
mann and Madsen*), A., i, 976. 
Phloridxm diabetes. See Diabetes. 
i'holiota sqtiarm s», chemistry of (Zrt,l- 
ner), A., i, 573. 

Phonolite, zeolitic properties of, com- 
pared with varieties of soils (liuss- 
mann), A., i, 812. 

Phonoporphyrin and its esters (Piloty 
and Fink), A., i, 916. 
Phonopyrroleoarboxylic acids aud'their 
derivatives (Piloty and Doiimann), 
A., i, 540. ' 

methyl esters and their pierates 
(Fischer and Rose), A., i, 71. 

Phonopyrrolecarhoxylic acid phthalide 1 

(Fischer and Krollpfeiffek). A., j 

i, 94. 

Phorone {acctuphoronc ; &£-diui<Uhyf-hfr- 
hepttutien-8-Oiie), d/bramo- (Francis 
and Willson), T. f 2241 ; P., 302. 
Phoronic acid, methyl ester (Mimkan), 
A.,i, 24. 

Phorononitrile, constitution of the so- 
called, and its derivatives (Milikax), 
A., i, 24. 

Phosphatide* (Burger and Beumek), 
A., i, 1404. 

artificial increase of, in the brain 
{tfALKOWSKi), A., i, 789. 
of egg-yolk (Erpi.er), A., i, 1254. 
absence of, from milk (Njegoran), 
A., i, 1183. 

of the placenta (Sakakj), A., i, 554, 
1131. 

from plants (Trier), A., i, 1028. 
Phosphatocalcium chloride (Gassmann), 
A., ii, 320. 

Phosphomolybdic acid, chemical nature 
of substances giving colour reactions 
with (Funk and Macaixum), A., ii, 
805. 

Photphonium iodide, preparation of, and 
action of heat on it (Holt and 
Myers), A., ii, 953. 
effect of heat on (Holt and Myers), 
P., 61. 

Phosphoric acid. Sec under Phosphorus. 
Phosphorites, Russian (Samoilov), A,, 

ii, 231. 

Phosphorous acid. See under Phosphorus. 
Phosphorus, atomic weight of (Baxter 
and Moore), A., ii, 43. 


Fi0 ‘^495 8 ’ ValeM - vof (-'Uthi >».»,. A 

allotropy of (Wahl), A ii 

modifications of (Smits)’ j H 4 ' 

(Stock and Stamm), A ii : 

vapour, luminescence arid ii 51 '. 



A „ 

density of the vapour of 
(.lKSOK, and STAMM) A ii ri h 11 ' 
yellow, investigation of tjii , 
on popper nitrate (TAm.SS** 

biological significance „f „ 
animalm.ganisn, (Ma^v), 

utilisation of various forms „f w. 
animal organism (FjwniBuk' A 

distribution of, i„ Ule 
. (Sakaki), A., i, 113). 1 " w 

in blood of norma] ami pal ail, y, 

i™' sc,i llt> S s (Gkbxwalu' \ i 
66/. ' ' ! ■ 

nutritive value of, to gioivim' 
(Diulach), A., i, 811. ’ r 

influence of ammonium anlpliateontl, 
assimilation of, by oats (Mmcim. 
uch and SiMiiKiiMAcnenl A i 
580. 

Phosphorus I/rcliloride and sulidw 
chloride, catalytic influence of 
iodine on the reaction between 
(Kohn and Ostkksktzer). \ 

698. 


haloids, action of, on ketones, 1 iroino- 
ketonea, and keto-ali-olmls h- 
yorski), A., i, 12. 
jtentoxi&t: (phosphoric o,cide ; yhospkvrk 
anhydride), elimination of halogen 
acids by (Lecher), A., i, llt!6. 
calcium oxide, and silica, equilibrium 
of (Nielsen), A., ii, 407. 
Hypophosphoroua acid, assay of 
(North), a., ii, 430. 
and its salts, estimation of, vein- 
metrically (Making ami Belu> 
grini), A., ii, 620. 
Hypophosphites, action of, on platinum 
salts (Si everts ami Peters), A., 
ii, 606. 

estimation of (CovkiSb 
Kettle), A., ii, 791. . 

Phosphorous acid, rate of reduction of 
mercuric chloride by iLishakij. 


A., ii, 490. 
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Phosphorous acid, isobntpl ester, ani 
its compound with cuprous iodide 
(Ar.uvzov and Ivanov), A., 1 , 

ethyl ester, compounds of, with 
silver haloids (iuBCZOV and 
Kartaschov), A., i, 333. 

Phosphoric acid, action of, on albumin 
(Bosoiovanni), A., i, 589. 
effect of ignition on the solubility or, 
in soils (FiiAi’s), A., ii, 621. 
removal of, by means of metastanmc 
acid (Mecklenburg), A., ii, 529. 
estimation of (Mobsbb and Frank), 
A., ii, 620. _ 

estimation of, voliimetncally ^air- 
child), A., ii, 151. 
estimation of, in honey (Gottfried), 
A., ii, 155. 

estimation of, in basic slag (ropp ; 

Neubauer), A., ii, 876. 
estimation of, in basic slag contain- 
ing silica (Popp, Contzen, Hofkr, 
and Mentz), A., ii, 336. 
estimation of, in soils (Horn- 
rerger), A., ii, 791 ; (Fischer), 
A., ii, 980. 

water-soluble, estimation of, in 
superphosphates (Buttner), A., 
ii, 621. 

estimation of, in Thomas slag (SlM- 
mermacheh), A., ii, 241. 
separation of, from metals in quali- 
tative analysis (Jannasch and 
LEI8TE), A., ii, 790. 

Phosphoric acids, esters and amides 
of (Langheld, Oppmann, and 
Meyer), A., i, 155. 
distearin esters of (GrC'N and Kade), 
A., i, 158. 

Phosphates, action of, on dihydroxy- 
acetone (v. Lededev), A., i, 592. 
insoluble, in soils (Fry), A., i, 

ms. 

effect of ignition on the solubility of, 
in soils (Lipman), A., i, 692. 
mineral, analysis of (Jannasch and | 
Leiste), A., ii, 876. 

Metaphosphoric acid and its alkali 
salts (Holt and Meyers), T., 532 ; 
P., 61. 

Phoaphorui oxysulphide (Stock and 
Kkikderici), A., ii, 502. 

.stsf/ufsulphide, detection and estima- 
tion of free phosphorus in (Sciiixe- 
sing). A., ii, 150. 


Phosphorus organic compounds, hydro- 
lysis of (Plimmer), A., i, 302. I 
action of enzymes on (Plimmer), A., i, i 
310. 

metabolism of. See Metabolism. 

Civ. ii. 


Phosphorus, white, detection oti ill 
matches (Schroder), A., ii, 619. 
free, detection and estimation of, in 
phosphorus sesquisulphide (Schi.ce- 
sing), A., ii, 150. 

estimation of, in acetylene (Dennis 
and O’Brien), A., ii, 430. 

' estimation of, in fertilisers and fodders 
(Dubxekre and Chavan), A., ii, 
1069. 

estimation of, in iron (Muller), A., 
ii, 150. 

estimation of, in iron and steel (Art- 
mann and Phf.isinger), A., ii, 
430. 

estimation of, in lecithin (Freund- 
ler). A., ii, 151. 

organic, estimation of, in soife 
(Stewart), A., i, 1143. 
estimation of, in steel (Bhattacha- 
ryya), A., ii, 874 ; (Wdowiszew- 
ski; Cain and Tucker), A., ii, 
875. 

estimation of, in steel, in presence of 
vanadium (Cain and Tuttle), A., 
ii, 620. 

estimation of, in tungsten and its ores 
(Johnson), A., ii, 529. 
estimation of, in vanadium steel and 
in ferrovanadium (Sidener and 
Skartvedt), A., ii, 979. 

PhoBphotungstic acid, chemical nature 
of substances giving colour reactions 
with (Funk and Macallum), A., ii, 
805. 

Photocatalysis (Landau), A., ii, 653. 

Photochemical absorption, law of 
(Henki and WURMSEB), A., ii, 
171. 

equivalent (Baly), A., ii, 818. 
kinetics. See Kinetics, 
lecture experiments (Baudisch and 
Furst), A., ii, 39. 

reaction, deduction of the order of a 
(Tian), A., ii, 544. 

reactions, theory of the mechanism of 
(Bodenstein), A., ii, 819. 
energy absorbed in (Henri and 
Wurmser), A., ii, 369. 
energy and mass in (Boll), A., ii, 
265. 

influence of wave-length on the 
velocity of (Boll; Bruner), A., 
ii, 745. 

relation between the velocity and 
incident radiant energy of (Boll), 
A., ii, 171. 

distribution of light sensitiveness in 
(Plotnikov), A., ii. 898. 
in gases (Warburg), A., ii, 652. 

Photo-electric activity of fluorescent sub- 
stances (Pauli), A., ii, 456. 

96 
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Photo-electric effect of metallic com- 
pounds (Dima), A., ii, 1006. 

Photographic developers, physico-chemi- 
cal studies on (Schilov and Fedo- 
tov), A., ii, 371 ; (ScuiLOV and 
Timtschrmko), A., ii, 1000. 
development, physical chemistry of 
(Mees), A., ii, 1000. 

Phototropy (Graziani and Bov ini), 
A., i, 984, 1061. 

influence of halogens on, in hydrazones 
(GjiAZIANi), A:, i, 761. 

Phthalaminoisobutyric acid, methyl 
ester (Gabriel, Colman, and Bott- 


cher), A., i, 625. 

Phthaleins (Onno), A., i, 1110. 
halogeuated, action of aniline on 
(Scharvin), A., i, 1246. 

Phthalic acid (o -phthalic acid), reduction 
of the anhydride and imide of 
(Reinsert), A., i, 621. 
ammonium salt (Reiser and Mo- 
il aster), A., i, 248. 
uranous salt (Mazzucchelli and 
Greco D’Alceo), A., i, 161. 

Phthalic acid, 3-amino, hydrazide, and 
its derivatives (Curtius and Sem- 
per), A., i, 473. 

rft hydroxy-, lead salt (B runner), 
A,, i, 863. 

3-uitro-, ethyl ester, hydrazine deriv- 
atives of (Curtius and Semper), 
A., i, 472. 

3:4-<f?’nitro-, and its diethyl ester 

(Warner), P., 61. 

rsophthalic acid, ammonium salt (Mc- 
M aster), A., i, 414. 

j.wPhthalic acid, 4-hydroxy-, esters of 
(Dodge), A., i, 977. 

Phthalic anhydride, products of the 
reaction of l-plieuyl-3-iiiethyl -5-pyr- 
azolone and (Schultz and Rohde), 


A., i, 296. 

Phthalimide, jwhhydroxy-, lead salt 
(Brunner), A., i, 863. 

Phthalimidine, hydroxy-, and its deriv- \ 
ative (Reissert), A., i, 622. 
nitroso-, prej»aration and derivatives 
of (OrPE), A., i, 534. 

Phthaliminoacetoacetic acid, ethyl ester, 
isomeric forms of (Weizmann, | 
Stephen, and Agashr), T., 1860. 
and its aawftbromo-derivative 
(Pfaehler), A., i, 751. 

Phthaliminoacetylchloromalonic acid, 
ethyl ester, preparation of (NVeiz- 
mann, Stephen, and Agashe), T., 
1861. 


Phthaliminoacetyl-8-methoxy quinoline 

(Fraskkl and Grauek), A. , i, 1235. 
Phthalimino-a^-^ihromoethane (Bach- 
isTEZ), A., i, 1343. 


Phftaltoinombntyric acid, mflh ., 

(Gabriel, Colmax ami p • i>: 

A., i, 625. “ 

Phthalimi^OiVibutyrylacetamide , 

URIEL, Colmax, and Born , V' 

i, 626. A.. 

aPbtbaliminoiMbtttyrylacetomtti,. 
(Gabriel, Colmax, and Hr.u 6 
A., i, 626. 

a-Pbtbaliminoisobatyrylcyaaoacetic 

acid, ethyl ester and it. 

RRIF.L, Colmax, and ',*• 

i, 626. " U ’ A 

PbtbaliminoMbutyrylmetbyl ma i mi , 

acid, methyl ester (Gauiiifi ' 

and Bottcher), A m i, 625 " ' 

'y-Pbthalimino-a-cyanofi-betoe.butnic 

acid, ethyl ester, and itssndiu,,, J. ' 
live (Pfaeuler), a., i, ;ji 
y-Phtbalimino-a-cyano 6 keto-v-methvl 

n-bejoic acid, ethyl ester I'hi, , , 


5-6-Pbtbaliminoetbylbarbituric acid - 

tliio-, and its sodium salt (Joii\I,,v 
anil Shepard), A., i, 1103. 
a-Phth al imino - a-e thy 1- n -bn tyric ao 

hydride (Pfaeuler), A., i, 750 
a-Phthaliminoe thy 1 methyl ketone 

(Gabriel, Colmax, ami Buttohh-. 
A., i, 626. 


T-Phthalimino-3-keto-a-benzylpropane- 
dicarboxylic acid, ethyl ester (Ffa 
ehler), A., i, 751. 


$-Phthalimino-0-ketobutanedicarboxy- 

lic acid, ethyl ester, sodium deriva- 
tive (Pkaehleu), A., i, 751. 
5-Phthalimino-7 keto-7-ethyl-«-hexane 
00 dicarboxylic acid, methyl 
(Pfa ehler), A., i, 752. 
7-Phthalimino-0-keto-7-ethyl-t/-pent- 
anedicarboxylic acid, ethyl and 
methyl esters (Peaehi.br), A., i, 752 
5-Phthalimino-7-ketomethyli-hexane- 
00-dicarboxylic acid, methyl csti-r 
(Pfaehlei:), A., i, 754. 

I 7-Phthalimino'0-keto-fl-methyl-«-pent- 
anedicarboxylic acid, esters, ami 
their derivatives (Pfaf.ht.eh), A., i. 


753. 

7-Phthalimino-iS keto 7-phenylpropane- 

dicarboxylic acid, ethyl ester Tfa- 
ehler). A., i, 751. 

7-Phthalimino-0-ketopropanedicarb- 

oxylic acid, ethyl ester, arid its de- 
rivatives (Pfakhleu), A., i, 7;>0. 

PhthaliminomethyLbutyric anhydride 
(Pfaehlkr), A., i, 753. 

Phthaliminophenylpropionic acid m 

its chloride (Pfaeuler), A., 1, /-• 
Phthaloxime, fctmehloro-, and its ae* 
rivfltives (Orndokff and Nichole, 


A., i, 100. 
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2-3-Fhthaloyi&uthraquinone-5-carboxy- 

lic acid and its sodium salt (Scholl, 
Seek, and v. Seybel), A., 1 , 58. 

8:t-PhthaloyM:9-benianUiroae . 

(Scholl, Seeb, and v. Seybel), A., i, 
ti.'-Phthalyl chloride (Scheiber), A., i, 

/w-Phthalyl chloride (Liebkkmann and 

Kakdos), A., i, 277. _ 

a-Phth&lylalanylmalomc acid, etnyi 

ester (Gabriel, Colman, and Borr- 
chrk), A., i, 626. n . 

Phthalylbenzidine, 3:3 -rfruitro- (Gain, 
Covltharp, and Micklethwait), 1 


2078. . , /C1 

Phthalylglycyl anhydride (Scheiber, 
Kloppe, and Schnabel), A., i, 491. 

n. and C-Phthalylglycylacetylacetone 

(Scheiber, Kloppe, and Schnabel), 


A., i, 491. 

Phthalylglycylacetylacetoneanilide 

i S cheiber, Kloppe, and Schnabel), 
A., i, 491. 

Phthalylglycylacetylacetonepyrazole- 

phenylhydrazone (Scheiber, Kloppe, 
und Schnabel), A., i, 491. 

C’- and O-Phthalylglycylhenzoylacetone 
(Scheiber, Kloppe, and ScnNABEL), 


A., i, 492. 

Phthalylglycylcyanoacetio acid, ethyl 

ester (Scheiber, Kloppe. and Schna- 
bel), A., i, 492. 

Phthalylglycylphenylhydrazide (Schei- 
ber, Kloppe, and Schnabel), A., i, 


492. 


Phthalyl-3:3'- and -3:5'-dmitrobenz- 
idines, 3:4:5:6-Mr«chloro- (Cain, 
Coclthard, and Micklethwait), 
T., 2079. 


Phthalylphenylglycyl chloride (Pfa- 
ehi.er), A., i, 751. 

Phyllite, change of, into paragon ite 
(Killig), A., ii, 423. 

Physiological substances, chemical 
luminescence produced in (McDer- 
mott), A., ii, 545. 

Physostigmine. See Eserine. 

Phytic acid (Clarke), P., 27. 
separation of, from wheat bran and 
cottonseed meal (Rather), A., i, 
818. 


Phytin (Clarke), P., 27; (Rose), A., 
i, 249. 

properties of (Egorov), A., i, 165. 
effect of, on Aspergillus niger and 
Penicillium <,rv.staeeum (Jegokov), 
A., i, 146. 

analysis of (Primmer and Page), A., 
i, 445. 

Phytorhodina, -i aud -k (Willstatter, 
Fischer, and ForsEn), A., i, 1217. 


Phytoaterol from aeon wax (Matthes 
and Streicher), A., i, 1427. 

Phytoaterol glucosides, preparation of 
(Salway), T., 1022 ; P., 170. 
ipuranol and allied compounds as 
(Power and Salway), T., 399 ; 
P., 68. 

Phytosterolins (Power and Salway), 
T., 406 ; P., 64. 

PicoUde, constitution and reactions of 
(Scholtz and Fraude), A., i, 514. 

Picoiinamide, 2:3:4-tfriehloro*, absorp- 
tion Bpectra of (Purvis), T., 2292. 

Picoline, 2:3:4-^?awchloro-, absorption 
spectra of (Purvis), T., 2292. 

Pioolinic &ciA(pyridine-2-carbozylic add), 
2:3:4-Jrichloro-, methyl ester, absorp- 
tion spectra of (Purvis), T., 2291. 

a-Picolinium iodide, double salt of, with 
cadmium iodide (Datta), A., i, 
1046. 

platini-iodide (Datta), A., i, 1047. 

Picramide. See Aniline, 2:4:6-fnnitro-. 

Picrates, heat of formation of (Van- 
zetti), A., ii, 296. 

Picric acid (2-A:6-lrinilrophenol), absorp- 
tion spectra of (Balt and Rice), T., 
2085; P., 216. 

Picrotin, pharmacology of (Chistoni), 
A., i, 140. 

Picrotinic acids, formulae of (Hobk- 
mann), A., i, 70. 

Picrotoxin (Angelico), A., i, 69. 
pharmacology of (CHISTONI), A., i, 
i40. 

Picrotoxinin, formula of (Horp.mann), 
A., i, 1214. 

pharmacology of (Chistoni), A., i, 
140. 

a- and 0-Picrotoxininic acids and their 
derivatives (Horkmann), A., i, 1214. 

Piezochemical studies (Cohen and i>f, 
Boer), A., ii, 687, 690. 

Pig, growing, creatine metabolism in 
the (McCollum and Steenbock), 
A., i, 125. 

effects of sugar on diabetes in the 
(Carlson aud Drennan), A., i, 217. 
brain of. See Brain. 

Pig iron. See Iron. 

Pigment of a violet bacterium 
(Hartley), A., i, 1421. 
brown, from a melanotic large intestine 
(Abderhalden), A., i, 790. 

Pigments, preparation of, from hair 
(Fasal), A., i, 1270. 
in the skin of fish (Ballowitz), A., i, 
934. 

action of light on (Eibner and Ger- 
stackek}, A., i, 254. 
action of radiations on a mixture of 
(Dangbard), A., ii, 661. 
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Pigments, apparent respiration of itanl 
cells in the reduction of (Meyerhof), | 
A., i, 146. ! 

0-Pilolite from Bohemia (Ferrmann), 

A., ii, 785. 

Pimaric acid (Tschuoaev and Teearu), 

A., i, 726. . 

Pimelaldehyde and its derivatives (v. 

Braun and Danzioeb), A., i, 243. 
ryoZoPimelyW /aminotolan (Ritooli), A., 
i, 1106. 

Pinacolin [methyl tert .-hdyl ketone), 
action of zinc on a mixture of ethyl 
a-bromopropionate and (Bunge), A., i, 
160. . 

Pinacolin transformation (Meerwein), 
A., i, 485. 

reversed (Biltz and Sf, yd el). A., i, 
297. 

Finacolyl methyl xanthate (Fomin and 
Sociianski), A., i, 331. 

Pinacolyl alcohol, withdrawal of water 
from (Fomin and fiocilANSKi), A., i, 
331, 438. 

Pinaresen (Rkijtter), A., i, 68. 

Pineic acid (Reuttkk), A., i, 68. 

Pinene, iodides of (Frankforter and 
Poppr), A., i, 987. 

rf/- Pinene, preparation and constitution 
of, and its action with ethyl diazo- 
acetate (Buchner and Rehokst), A., 
i, 1208. 

,8-Pinene. See Nopinene. 

Pine nut oil, constituents of (Adams 
ami Holmes), A., i, 808. 

Pineolic acid (Reutter), A., i, 68. 

Finns halcpcnsis, constituents of the 
resin of (Rel'ITKR), A., i, 67. 

Pinus pinea, resin from (Reutter), A., 
i, 68. 

Piperazine, absorption s|iectra of 
(Purvis), T„ 2286 ; 1’., 303. 
Piperaziniam nitrite, nitroso- (Ray and 
Rakshit), T., 1. 

Piperidine, and its benzoyl derivative 
and nitroso-, absorption spectra of 
(Purvis), T., 2285 ; P-, 308. 
Piperidinium platinibromide (GirrBiF.it 
and Rausch), A., i, 1158. 

Piperidino-. See Piperidyl-. 
2-Fiperidone, 3-amino , benzyliilcne 
derivative (Fischer Riid Beromasx), 
A., i, 711. 


4*Piperidyl-6 , -dimetbylamino*3 , -<‘.so- 

propyldiphenylmethane and its picrnte 

find platinichloride (v. Braun and 
Krubrf.), A., i, 1332. 

Piperidyl-obydroiypbenyl-2-indolyl- 

methaae (Schoi.tz), A., i, 894. 

Fiperidyl 1 hyriroxy--toly'.2c:e’.::yi- 
indoiylmethane (Schw.tz), A., i, 
895. 


2- Piperidyl-p-phenetidine, 

(Revf.rdin and Furstenbef, i , 
851. 

Piperidyl-S-phenylbntinene (A-.,,,., , 
i, 1065. ' A - 

3- Piperidylstilbene, 

(Borsche and Fiedler), a i S 

Piperidyli-sotetron-a-carbaxylic ’ 

ethyl ester (Benary), A,, i, yy W ' 

3- Piperidyl-o-xylene,4:6.r7/nitro- . 

ley and Pratt), T., 988. ’ 

4- Piperidyi-o-xylene, 3:5*c?iiiitro- 
lry and Pratt), T., 986. 

Piperine, absorption spectra ol fPri v, , 
T., 2293. ' N ’ 

absorption spectrum and eonatitutiu 
of (Dorbie and Fox) T nc,., 
•P.,180. ’’ ' 

Piperonal { piper onaldchyde), 6-aruino- 
and its salts and derivatives 
and Krkitmann), A., i. 
Piperonaldehyde-o-, -wj.-, and -p-chloro- 
phenylhydra zones (Graziani { ■ 
761. 

Piperonaldehyde-;)-ditolylhydrazone 

(Graziani and Bonxi), A., i,8v|, 
Piperonaldehydeoxime, silver M ]t 
(Angf.i.i and Alessandbi), A i 
984. 

Piperonaldehydephenylbenzylhydrazone 

(Graziani aud Bov ini), a., i, loei. 
Piperonylacetamide (Decker, Kropi*, 
Hoyer, Zoellxkr, and Becker, A., 
i, 273. 

Piperonylacetio acid, ethyl ester (Deck- 
er, Kropp, Hoyek, Zoellneii, anl 
Becker), A., i, 272. 
Piperonyl-;>liydroxyphenyletliylamine 
and its hydrochloride (Hoffmann, Li 
Roche & Co.), A., i, 105;). 
Piperonylidene-^-aniaidine, 6-amino- aid 
6-nitro- (Rii.UET ami Kuf.itmasn), 
A., i, 1355. 

Piperonylidenebisurethane (BiaN'HI 
A., i, 482. 

Piperonylidenehomopiperonylamine auo 

its picrate (Decker and Bkckeb). A ■ 
i, 291. 

2-Piperonylidenehydrazmohydrindeue. 

dM-liydroxy-, and rfM-liydrosy-- 
uitro- (Peacock), T., 674. 

Piperonylidenehydroxythionftpbthen 

stamuchloride (Mf.yer), A, r 3- 
Piperonylidene-o- and -/j-tolaidwes, 
amino- and 6-uitro- (Rillikt 
Kkeitmann), A., i, 13o5. 

iV-Piperonylrfiiodo^hydroxypiecy- 

ethylamine (Hoffmann, La Hock. 
Co.), A., i, 1053. 

1 -Piper onylnorhy dr astinine aud 

;D*Vr. Kroff, Hoyrr,»1W 
kk), A., i, 289. 
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R W I.n.-c»iiteEo®« and iU deriva- 

Urea (llAHItIBS and SCHOSBBRO), A., 

PiMtta, automatic (McCharles), A., ii, 
974. 

double Hempel (Ckmmiso), A., a, 
236 

hygienic, for bacteriological and 
ih. n ,<nl work (Tschachotin), A., 


Pipitw/and its derivatives (Remfiiv), 
T 1079. 

Pimm sativum, effect of chloral hydrate 
with copper sulphate on the culture of 
(Hibbard), A., i, 1284. 

Pitchblende. See Uramnite 
Pituitary body, physiology of the (HER' 
king), A., i, 421. 

enzymes in the (Bultow), A.» i, 1131. 
influence of, in carbohydrate metabol- 
ism (Weed. Cushing, and Jacob- 


son), A., i, 309. 

effect of injection of extract of, on 
mammary glands (Schafer), A., i, 


42i. 

effect of injection ot extract of, on 
milch cows (Gavin), A., i, 421. 
Pituitrin, action of, on the heart (Ein is), 
A., i, 930. 

cause of the pressor effect of (Hos- 
kins and McPeek), A., i, 1136. 
effect of, on renal activity (King and 


Stolasd), A., i, 1412. 

Placenta, pliosph&tidcs of the, and the 
distribution of phosphorus in it 
(Sakaki), A., i, 554, 1131. 
normal and eclamptic, chemistry of 
(Mohr and Heimann), A., i, 


132. 


Plagionite and related minerals (Zambo- 
n ini), A., ii, 419. 

Plaice, metabolism of fatty acids in the 
(Mottkam), A., i, 124. 

Plants, chemistry of (Keegan), A., i, 
1141. 


microchemi8try of (Tunmann), A., ii, 
450. 

relation of bases to mineral acids in 
(AxDfift), A., i, 946. 
occurrence of arsenic in (Jadin and 
Astruc), A., i, 233. 
betaine in (Stan£k), A., i, 689. 
function of carboxylase in (Zalf.sk r 
and Marx), A., i, 32.5. 
presence of earotinoids in (van 
Wi.sselisgh), a., i, 234. 
fats in (Thomak), A., i, 326, 688. 
distribution of oxydases in (Keeble 
and Armstrong), A., i, 325. 
pi tospha tides of (Trier), A , i, 1028. 
localisation and function - of potassium 
in (Weevers), A., i, 147. 


Plante, assimilation in (Maquennb and 
Demoussy)i A., i, 429; (v. KorOsy), 
A., i, 1140. 

assimilation of iron by (Vaubel), A., 
i, 946. 

assimilation of nitrates and nitrites 
by (Baudisch), A., i, 1424. 
absorption and fixation of nitrogen by 
(Chouchak), A., i, 801. 
protein synthesis in (Zai.eski and 
Shatkjn), A., i, 1283. 
formaldehyde as a methylating agent 
in (Decker), A., i, 571. 
action of copper and manganese sul- 
phates in (Montemartini), A., i, 
234. 

cause of the bio-electrical differences 
of potential in certain organs of 
(Loeb and Beutsrk), A., i, 801. 
simple baseB from (Tiiiur), A., i, 803. 
formation of anthoeyan pigments in 
(Keeblf., Armstrong, and Jones), 
A., i, 803, 1371 ; (Jones), A., i, 
804. 

protection of, from frost (Maximov), 
A.,i, 150. 

action of manurial salts on the ger- 
mination of (Rvschk), A., i, 232. 
importance of potassium for (Blanch), 
A., i, 577. 

causes of growth of (Borovikov), A., 
i, 324, 571. 

influence of boron compounds on the 
growth of (Haseuioff), A., i, 429. 
influence of sodium sulphate ou the 
growth of (Haselhoff), A., i, 1425. 
effect of sulphur compounds in soils 
on the growth of (Thalau), A., i, 
1029. 

respiration of. See Respiration, 
absorption of oxygen by the respiratory 
chromogens of (Palladix and Tol- 
staja), A., i, 430. 

experiments on, with phosphorus 
manures (Seidler), A., i, 435. 
annual, evolution of mineral sub- 
stances and nitrogen in (Andr£), 
A., i, 688. 

cultivated, treatment of, with carbon 
dioxide (Hansen), A., i, 577. 
green, formaldehyde in the sap of 
(Angelico and Catalano), A., 
i, 325. 

nutrition of, with ammonium and 
sodium salts (Fanta nelli and 
Severini), A., i, 435. 
calcareous chlorosis of (Maze, Ruot, 
and Lemoigne), A., i, 1429. 
green aquatic, precipitation of iron by 

(Molisch), A., ii, 1060. 
higher, formation of carbamide by 
(Fosse), A., i, 432. 
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Plant*, higher, carboxylase of (Zaleski 
and Marx), A., i; 148. 
effect of potassium on the synthesis 
and degradation of carbohydrates 
(Stoklasa and Sex ft), A., i, 
233. 

assimilation of nitrogen by (Schu- 
lov), A., i, 147. 

sterile cultures of (Schulov), A., i, 
688 . . 
living, colloidal chlorophyll in (Ivan* 
ovski), A., i, 326. 
effect of formaldehyde on (Bakkk), 
A., i, 1020. 

marine, requiring sodium (Osteu- 
HOVt), A., i, 571. 

medicinal, development of active 
principles in (Burmann), A., i, j 
432. . ' 

detection of formaldehyde in (Fincke), 

A., i, 917. 

detection of urea in (Fosse) A., i, 947. 
microchemical analysis of (Tunmann), 
A., ii, 351, 991. 

estimation of hydrocyanic acid in 
(Francis and Connell), A., i, 
i284. . 

Plant-cells, presence of iodine in 
(Babiy), A., i, 431 


Platinum, colloidal, action of „u 
violet light on the ( . at l .* 
activity of (Farmer anVpV'" 
ker), A., ii. 942. Ai; ' 

arrangement for reduction w :.i 
. (Stark), A., ii, 7S0. 1 

emission of positive ions |, v w j 

(Horton). A., ii, 272 >'■ te<l 


hagen), A., ii, 903. 


(Vll! 


action of uranium on (Acqua), A., i, 
147. , 

living, absorption of aniline dyes in ; 
(Ki’stbr), A., i, 147. i 

Plant colloids (Sameg), A., i, u; | 

(Samec aud V. Hoefft), A., i, 1155. ; 
Plant extracts, formation of nitrous j 
acid in, by oxidation (Bach), A., i, 
946. “ , t : 

Plant tissues, oxydases and their inhibi- 

tors in (Atkins), A., i, 1426. 

Plastein, formation of (Gi.aoolev), A., 
i, 670, 1254. , 

Plasteins, formation of, in the animal 
body, in relation to peptone poison- ‘ 
ing (Knaffl-Lenz and Pick), A., 
i, 419 - 

behaviour of, in the body (v. KNAFFL- 
Lenz and Pick), A., i, 551. 
Plaster, setting of (Cayazzi), A., ii, 
136. 

chemical testing of (Cavazzi), A., u, 
879. 

Plastic substances, pressure of flow and 
hardness of (Kurnakov and Schemt- 
kchushni), A., ii, 929. 

Platinic acid. See under Platinum. 
Platinous salts. See undeT Platinum. 
Platinum in the goldfields of New Zea- 
land (Farquharson), A., ii, 714. 
extraction of, from its residues (l)E 
Jong), A., ii, 969. 
arc spectrum of (Symons), A., ii, 648. 


effect of reducing agents on tin- ,*»■ 
of dichromafe on (Form "‘"l 
Bartlett), A., ii, 9 * 4 . ai1 ' 
absorption of hydrogen hv ,Fupf«»vv 
A., ii, 866. ‘ ■' 

action of boiling sulphuric aci.l ,, 

(McCoy), A., ii, 713. 
removal of spots from, lNH ] • 

leather analysis (Manzofk) \ 

866 . h - "• 

Platinum black, catalvsis of livdra 7 in«- 
by (Gutrif.ii and Nki ndi ivuri/ 
A., ii, 939. 

Platinoammine compounds }; ni 
BERG). A., ii, 969. 

Platinum ammonias, reactions of, «i ; j 
ethyltliiolacetic acid [ R \m r,F,r<, \ 

i, 952. 

action of potassium xsnthatu a., 
(Bamberg), A., ii, 607. 
Platinum salts, action of hypnpim.. 
phites on (Sieverts and Petek.' 4 
ii, 606. 

Platinum M-w-brmnide and -chlorid- . 
preparation of {Gutrieu, Hkis- 
rich, v. Muller, Likreiis. aud 
Blum eh), A., ii, 607. 
Platinibromides (Gmir.t: aivi 
Rausch), A., i, 1157. 

Platinum chlorides (Wohler ami 
Stkkiciier), A., ii. 607. 
bichloride {plat incus ch/ondi^ im- 
plex compounds of aminoftcml an-3 
(Tsghugaev and Okei.kine. A.. 

i, 23. 

Platinic acid. fc-bm-lilmu-, ran 
hydrolysis of flSou. : . A., ■>. 171. 
Hydrochioroplftrinic acids. ph«t«- 
chemical hydrolysis of .A. 

ii, 715. 

Pentachlorohydroplatinic acid, pou-- 

sinm salt (Rufk and Jkr>" 11 '• A- 

ii, 416. 

Platinum nitrite, compounds "t. 
organic dithio-ethers ( I si in '-aiu an'. 
Chlopin), A., i, 1118. 

Platinum organic compounds D*"' 
gaev and ChlopinI A., ), j 
(Tsghugabv and Benevolf^w . 
A., i, 1149. 


containing 'sulplmr, * 

ductivity of (Tsciii'oaev and 

.TANSKi), A-, i, H 48 ' 
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Platinum, detection .of (M alatbia and | 
di Nola), A., lit 883. I 

estimation of, by precipitation an aul- , 
phide {Gam), A., u, 440. I 

separation of, from pal ad.nn, (\V un- 
pek and Thiirinokk A., n, 884 

Platinum ore., assay of (Wjmt and 
ThSkikoik), A., 11, 1080. 
from Ural, assay of (HonTZ), A., li, 
143; (Wcndbr and Thurikgeb), 
A., ii, 883. . I 

Platinum wire, substitute for (Xopa), 

Pm,1,'wwci:s, proteolytic power of ' 
(Foster), A., i, 041. 

Fodolite, identity of dahllite and , 
(Tschirvisski), A., ii, 231. ; 

Poisons, effect of, on the heart (Holsts), i 
A., i, 216. /u .. ! 

ell'ect of, on the nervous system (b ROH- 
LICH and Pick), A., i, 226. 
toxicity of mixtures of colouring- i 
matters and (Ssllei), A., i, 566. 
resistance of the hedgehog to (Wii.l- 
bbkg), A., i, 321. . 

action of, on luemolysin obtained 
from serum and the vitellus of egg 
(Dei.E7.ekkb and Ledebt), A.,i, 141. 

Poisoning, action of lecithin on (Han- 
schmiot). A., i, 796. 
by acids (Bostock), A., i, 682. 
bv carbon monoxide, dissociation of 
oxyhemoglobin in human blood 
during (Haldane), A., i, 122. 
by mercury (Lloyd and Gardner), 
A., ii, 154. 

by nucleoproteins (de Waele), A., i, 
1420. 

Polarimeter, improved tubes for the 
(Neumann), A., ii, 457. 
electrically heated apparatus attached 
to the (Abderhalden), A., ii, 457. 

Polarimeter tube, silica, with a silica 
jacket (Lowry), A., ii, 896. 


Polymerisation (Kronstein), A., i, 725; 
(Liebermann), A., i, 857. 
at low temperatures (Duclacx), A., 
ii, 104. 

of diethylene hydrocarbons (Lebedev 
and Merrshkovski), A., i, 1285. 
detection of the alien e group by means 
of (Lebedev), A., i, 1293. 

Polymorphism (Ma.mei.i and Maknes- 
sier), A., ii, 19, 571. 
atomistic theory of (Tam man n), A. , ii, 
193. 

in relation to absorption spectra 
(SohaUM), A., ii, 541. 

Polyneuritis, action of yeast on, in ani- 
mals (Barsickow), A., i, 425. 
in birds, influence of foods on (Coop- 
er), A., i, 223. 

alleviation of (Funk), A., i, 317. 
preparation of a substance which 
cures (Cooper), A., i, 928. 

PolypeptideB, synthesis of (Hopwood), 
P., 345. 

degradation of, by bacteria (Sasaki), 
A., i, 228, 229. 

action of, on sugars (Maillaiud), A., 
i, 595. 

Polyphenoloxydase in insects (Battelli 
and Stern), A., i, 1272. 

PolyphenoloxydaBeB ( Battel i.i and 
Stern), A., i, 115. 

Polyporol (Zellner), A., i, 573. 

Folyporus betulim/s, chemistry of (Zell- 
ner), A., i, 573. 

Poplar, formation of acetaldehyde in the 
anaerobic respiration of the flowers 
of (Kostytschbv, Hubre.net, and 
Sl'HRLOUMOV), A., i, 434. 

Porphyrins, conversion of lucmins into 
(WlLLSTATTER and FlSCHER).A..i,1251 . 

Porphyrinogen (Fischer and Bartholo- 
m X us), A., i, 409. 

and its relation to blood-pigment 
(Fischer, Bartholomaus, and 


Polarisation, special type of (van Laak; 
van Deventer), A., ii, 471. 

Polonium, extraction of (Paxeth and 
v. Hevesy), A., ii, 1011. 
concentration of (Paneth), A., ii, 273. 
number of ious produced by an a-par- 
ticle of (Girard), A., ii, 746. 

t.wPoly acids (Rosenheim and Bilecki), 
A., i, 413. 

salts of (Rosenheim, Felix, and 
Pisskkr), A., ii, 224. 

Polybromides. See under Bromine. 

Polycinnamic acid, esters of, and their 
derivatives (Liebermann and Kar- 
oos), A., i, 476. 

Polyhydroxy-compounds, spacial arrange- 
ment^ (BOeseken), A., i, 1147. 

Polyiodides. See under Iodine. 


Rose), A., i, 660. 

Potash-salt deposits of Wittelsheim (v. 
Gorge y), A., ii, 782. 

Potassamide, action of, on thallium 
nitrate in liquid ammonia(FiUXKLIN), 
A., ii, 709. 

Potassio-benzil, -j)-benzoquinone, -/3- 
benzpinacolin, and -chromone 
(Schlenk and Thal), A., i, 1205. 

Potassio-m- and -p-dibenzoylbenzene-, 
aud -dimethylpyrone (Schlenk and 
Thal), A., i, 1205. 

Potassiofuril (Schlenk and Thal), A., 
i, 1206. 

Potassio-AT- and - O-methyliBatins, 
-phenanthraquinone, and -phthalo- 
phenone (Schlenk and Thal), A., i, 
1205. 
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Potassioxanthone (Schlenk and Thal), 
A., i, 1205. 

Potassium, action of oxygen on the 
photo- activity of (POHL and Pring- 
khkim), A., ii, 819. 
active rays of (Thirrixg), A., ii, 471. 
activity of, in minerals (Biltz and 
Marcus), A., ii, 547. 
powdered, reduction of volatile 
haloids with (Vournasos), A., ii, 
585. 

distribution of, in the animal organism 
(GftRARi>), A., i, 120. 
localisation and function of, in plants : 

(Weeveus), A., i, 147. 
im|N>rtancc of, for plants (Blan'CK), ! 
A., i, 577. 

inlluence of, on the growth of Aspcr- 
(jiUvH nitjer (Waterman), A., i, t 
1027. 

and rubidium and eresimn, compara- 
tive influence of, on Aspergillus 
niger (Sauton), A., i, 146. 
and sodium, double decom position of 
pairs of salts of (BkossteiO, A., ii, 
295. . 

Potassium salts, equilibrium in acid 
solutions of (Vandrvelde), A., ii, 
123. 

influence of, on yeast (Bokorny), A., 
i, 428. 

Potassium ammonomagnesate (Frank- ; 
lin), A., ii, 956. j 

ammonothallite (Fraxkun), A., ii, . 
709. 

bromide, equilibrium of, with cadmium 1 
and sodium bromides (Brand), 
A., ii, 409. 

and chloride and iodide, spontaneous 
crystallisation of solutions of 
(Jones and Shah), T., 1043 ; P., 
160. 

carbonate, double salts of, with car- ; 
bonates of the alkaline earth | 
metals and lead (Datta and i 
Mukherjra), P., 185. 
and hydroxide, estimation of, in 
solution (Bradbury and Owen), 
A., ii, 339. 

hydrogen carbonate, action of, on 
magnesium, nickel and cobalt salts j 
(Naxty), A., ii, 196. 
chlorate, detection of broniates in 
(Nicola), A., ii, 427. 
estimation of chloride in (Mf.yer 
and Stabler), A., ii, 48. 
chloride, electrolysis of (Lukkns), A., ' 
ii, 981. 

diffusion of, in gelatin (Oholm), A., 
ii, 563. 

and ammonium chloride, mutual 
solubilities of (Uyeda), A., ii, 700. 


Potassium chloride and , 

barium chlorides, and JJ IC 501,1 
hbrium in the system 
MAKERS and UK Bur 4 S ISE - 
and nmsnesium chloriWVni' "if ' 
equilibrium i„ 

(Uhlio), a., ii, j;; “ e 

and sodium chloride din,, 
mixtures of (Titov! 4 f 10 ! 1 . 

fusion of tin chloride ’ a', „] o 
A., li, 605. n Kl, 

estimation of, in votassii,,,, 
(Meyer and Staiiler , ™ 

clirontafu, equilibrium „r t 
chromate with (l’. ’ , 1,11,1 
587. 1 1 A -. ", 

and dichvomato, adsor,,tin„ 

(Okw-oI’a^VmT 1 Oll!,u ' 0,,] 

and molybdate, sulphate, and tm„, 
state, reciprocal behaviour a 
(Amadori), A., ii, 512, 587 
compound of, with mercuric 
(StrOmhoim), A., i, 347 * 
bichromate, new forri of ,'l)rm, n . 
A., ii, 406. 

effect^ of reducing agents mi t ]«. 
action of, on platinum (Fixuikh 
ami Bartlett), A., ii. 984. 
detection of, in milk (GkewiviV 
A., ii, 986. ‘ >h 

fluoride and phosphates, combination 
of (Amadori), A., ii, ail. 
ferritiuoride (Greeff), A., ii, 97 ',. 
haloids, luminescence of (Fahxai - ', 
A., ii, 743. 

formation of solid solutions bv 
(Amadori), A., ii, 134. 
compounds of, with betaine (Pfeif- 
fer and v. Modei.sriI A. i 
710. 

hydroxide (caustic potash), pieparatiou 
of alcoholic (Gaze), A. ii, 586. 
reaction between sulphur and (Tar- 
tar), A., ii, 1054. 
manurial experiments with (L* RAM, 
A.,i, 239. 

uranyl iodate (Autmaxx), A., ii. 221, 
413. 

iodide, molecular conductivity and 
viscosity of, in mixtures of methyl 
alcohol or acetone with benzene and 
nitrobenzene (Fischler), A., ii. 
178. 

permanganate, velocity of the reaction 
of carbon monoxide on solutions 
of (Just and Kauko), A., it 
199. . , 

action of nitric oxide on a neutral 
solution of (Durr, Chattel 
and BANEn.ii), P., 235. 
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Fottuiom ^e/ mangaMte, use of, m oxi- 
dation and estimation of organic 
compounds (Pbsce), A., u, 350 
MmmolyMate (Roskshkim, Fei.ix, 
and Pisskeh), A., ii, 224. 
cobalt molybdate (Eliaschevitsch), 


A., ii, 959. , 

staimibydroxopentailnonde (Bniocs), 

A., ii, 995- , , 

.sulphate, analogous substances show - 
iug crystallographic relations to 

(Fedorov), A., ii, 306. 
equilibrium of, with sulphates ol 
the alkaline earths atul of lead 
(G kahma.ns ), A., ii, 686. 
compound of, with eobaltous sulph- 
ate (Calcaum and Marotta), 
A., ii, 1060- 

acid sulphates and jiyrosulpliatcs 
(D'Ans), A., ii, 405. 

sulphide, preparation of (Ren gape 
and Costeam u), A., ii, 405. 

ywtysulphide, decomposition of 
(Pecker), A., ii, 405. 

Dipotassium ammoniothallite, pre- 
paration and properties of (Frank- 
lin*)* A., ii, 52. 

Potassium organic compounds 

ferricyanide, supposed isomeride of 
(Hauser and Biesalski), A.,i,26. 
action of metals on solutions of 
(Smith, Lynch, and Crock), A., 
i, 838. 


J0- ferricyanide (Wells), A., i, 347. 
nitroprussidc, formation of (Schwarz- 
kopf), A., i, 26. 

Potassium, detection of, with tartaric 
acid (Winkler), A., ii, 434 ; (Keck- 
leben), A., ii, 726. 
mierocheniical detection of, in cells 
(Bokorxy), A., i, 569. 
estimation of (MacDoucall), A., ii, 
76 ; (van dkn Bos), A., ii, 338 ; 
(Hicks), A., ii, 877. 
estimation of, as platinicliloride 
(M ei lleke), A., ii, 434. 

Potatoes, manurial experiments with 
(Rostwohowrki), A., i, 236. 
polarimetric estimation of starch in 
(ITekles), A., ii, 635. 

Potential of a dropping electrode (Krum- 
REICH), A., ii, 823. 

at contact of liquids (Cumming and 
Gilchrist), A., ii, 917. 
diffusion, calculation of the (Gumming) 
A., ii, 14. 

Potential differences between mem- 
branes, theories of the (Beutner) 
A., ii, 468, 662. 

influence of anaesthetics on the, at 
living surfaces (Loep. and Beutner) 
A.,i, 802. h 


Potential differences, physical character 
of bio- electrical (Beutner), A., i, 
147. 

cause of the bio-electrical, in plant 
organs (Lorb and Beutner), A . i, 
801. 

between metals and electrolytes, 
measurement of (Guyot), A., ii 
180. 

Powders, extraction of (Karros and 
Schiller), A., ii, 855. 
evolution of heat on immersion of, in 
liquids (Gaudechon), A., ii, 757. 
mineral, determination of the density 
of (Billy), A., ii, 387. 

Pozsuolana (Giorgis and Gallo), A., ii, 
592. 

Praseodymium salts, absorption spectra 
of (Jones and Guy), A., ii, 86. 

Praseodymium sulphate, basic (Wohler 
and Grunzweig), A., ii, 597. 

Precipitates, velocity of formation of 
(Jablczynski), A., ii, 203 ; (Find- 
lay), A., ii, 397. 

limits of visibility of (Uoli-a), A., ii, 
842. 

removal of, with saponin (Bunge), 
A., ii, 722. 

small, quantitative handling of 
(Donau), A., ii, 424. 

Precipitins, specific, application of the 
principles of colloidal chemistry to 
(Ostwald), A., ii, 195. 

Precipitin reactions, influence of the 
hydrogen -ion concentration on (Ml- 
CHAELls and Davidsohn), A., i, 121 ; 
(Landstkinkk), A., i, 668. 

Precipitation reactions, sensitiveness of 
(G6 rski), A., ii, 576. 

Pregnancy, metabolism during (Dienes), 
A., i, 1263. 

Preservatives, detection of, in fats 
(Vollhask), A., ii, 353. 

Preslite. See Tsumebite. 

Pressure, effect of, on the velocity of 
chemical reaction {Cohen and de 
Boer), A., ii, 687. 

effect of, on solids (Johnston and 
Adams), A., ii, 290. 
automatic apparatus for regulating 
(Cohen and de Boer), A., ii, 690. 
measurement of the, of corrosive gases 
at constant volume (Fordes and 
Coombs), A., ii, 754. 
atmospheric, influence of, on the 
excretion of carbon dioxide (Hig- 
ley), A., i, 922. 

internal, of liquids (Lewis), A., ii, 107. 

Primrose. See Primula officinalis. 

Primula officinalis (primrose), glucosides 
and oils of (Goris, Mascrk, and 
Vischniac), A., i, 576. 
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Primverose and. its osazone (Goris, 
Mascr£, • and Vischniac), A., i, 
576. 

Proline ( pyrrolidine-2-carboxylic acid ), 
fate of, in the body (Dakin), A., i, 
225. 

detection of (Glitud), P., 177, 

Proline, hydroxy-, preparation and 
derivatives of (Lbuobs and Brew- 
ster), A., i, 449. 

Propaldehyde, a-hydroxy-, destruction 
of, by animal organs (Neuberg), A., 
i, 564. f 4 

Propane, a7-dtbromo-, action of potas- 
sium hydroxide and of dry silver 
oxide on (Fortinski), A., i, 814. 

aa&yypeiUabroxQO-, aa&yy-penta- 
chloro-, aa/Sry-A^chloro-, and 
aaaftyyy’heptochlojo- (Prins), A., 
i, 1037. . 

nitro-, ^-nitrole of, preparation ot 
(Rvpk), A., ii, 692. 

<:^c7oPropaner?/''/opentanedione- 1 :1- 

spiran-3:4-dicarboxylic acid and its 
anhydride (Radulescu), A., i, 38. 
Propane-o-sulphonic acid, *y-chloro-3- 
hvdroxy- (Wolff), A., i, 615. 
Propane-aao tricarboxylic acid, ethyl | 
ester (Scholl and Egerer), A., i, 
591. 

3-Propenylbenzoic aoid, 4 -hydroxy - 
(Claisen and Eisleb), A., i, 1178. 
fV'Propenyl-o-cresol, 3-broino-5-£ri- and 
teim-bromo-, and their derivatives 
(Zinckk, Kkxpp, and Unyerzagt), 
A., i, 1180, 

3-Propenyl7> cresol and itsmethyl i ther 
(Claisen and Eisleb), A., i, 1176. 
Propeptone, effect of, injection of, on 
blood plasma (Stassano), A., i, 
418. 

coagulation of the. plasma of (Stas- 
sano), A., i, 545. 

Propionamide, potassium derivative 
(Kakshit), T., 1560. 

Propionic acid in urine of rheumatic 
patients (CEchsneu be Coninck), 
A., i, 680. 

ammonium salt (McM asteii). A., i, 
444. 

eyrfohexyi and methylvt/'-fohexyl esters 
(Sf.nderens and AboUI.ENc), A., i. 
42. , . 

octanyl ester (Sendekens and Anor- 
LENc), A., i, 700. 

Propionic acid, a-bromo-, action of 
alkalis in methyl-alcoholic solution 
od (Madsen), T., 965 ; P., 129. 
compound of 3:3 , -diamino-4:4 -di- 
hydroxyarsenobenzene and (Farb- 
WERKE VORM. KEISTER, IiVCIVS, 
k BrCnino), A., i, 116. 


Propionic acid, a-bromo-, ethyl 
action of zinc on a mixture of 
and(BuNOE), A., i, 160. 1 a ' oll, ‘ 

Propionic anhydride, rate of hv.W: 
of (Wilsdon and SidowiokI t ‘?" 
1659 ; P., 285. 1 *■ 

Propionyl chloride, jocninchloio- , n, . 
sekkn and Hasseibacii) t . 

OQC >' 1, 


Propionylacetic acid, ethyl ester 
salt (Wahl and Doll), A., j, 530 
4-Propionylcatechol, 4-a-amiuo.’ ? 
BENFABRIKEN VORM. J* R vv ~., f 
Co.), A., i, 361. ' 1 * 

Propionylcyanoacetic acid, ^-chloro 
ethyl ester, and its copper derivative 
(Weizmann, Stephen, and ; Wm.- 
T., 1857. 

2-Propionyl-l:4-dimethoxybenzeiie 

(Johnson and Hodge), a., i, 1055, 

9-Propionyl-9-ethylfiuorene and its semi- 

carbazone (Mkerwrin, Krkmehs and 
Splittegarb), A., i, 486. 
l-Propionyl-l-ethyl('//c7opentane and its 
semicarbazone (Meekwein ai,j 
Probst), A., i, 485. 
a-Propionylwoheptan-S-oae (A\i>[;ri 
A., i, 1065. 

Propionylwoheptinene (Andki.'. A i 
1065. 


df-Propionyl-^-hydroxyphenylethyl- 
amine, bromo- (Guggenheim , A,,i. 
773. 

3-Propionyl-2-methylindole :Odpo , A., 
i, 1099. 

a-Propionyl-5-phenylbutan-S-one 
(Andre), A., i, 1005. 
a-Propionyl 5-phenylbutinene Anm;i: . 
A., i, 1065. 

1- and 2-Propionylscatolea (Odum), A., 
i, 1099. 

Propiophenone ( phi-nut dhii' b.tw t< . 
propio uylbenzi'tit}, y/-an;ii)o-, j»rc- 
pionyl derivative ( Derick aud 
Bornmann), A., i. 1055. 
ywntochloro- (Boeseken and JIassei.- 
bach), A., i, 337*. 
o-hvdroxy- (Petsi'iikk and SlSRiSBl, 
A., i, 890. 

Propoxytrimethylammonium melhoxidr 

(Meirenheimfu and DodoSow'. A.. 
i, 597. , , 

Propyl alcohol, solubility ni alkali 
haloids in (Turner and Bl.v-F.ir. 
T., 1904 ; P., 263. 

Propyl 0-bromoethyl ether ;K arvonen , 


A i 4. 

Protyla' e “ s<!fltic icia ’ 

(Kbpe and Lf.szist.eii), A., i, * 5. 

Y-Propylaminometbyl-J-propylflyd' 

7 utobi hydrochloride (Fhaskias.' 

and SmithI, T., 1001. 
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T 1000. . , . , 

„ propylamline, p^« h ] oro *». * nd 
eIiIoro-5-nit.ro-, and 4-y-*chloro-5- 
iitro-, and their salts (v Bl.AUS, 
i;,. i rowski. and Kawfcz), A., i. 


PtopyliViamylcarbinol (Doukis), A., ii, 
S14 

Proovi ketone and its scnn- 

ZWlDocnm), A.,i, 814, 

Fropylbenzene, 2 ; 3-diainino-y-chloro-, , 

benzoyl derivative anil 2:5 -y-n i- < 
ehloro- (v. Braun, Grabowski, | 
amlRAWicz), A., i, 1381. • 

a-bromo-, anday-dibromo- (Kishner), I 
A., i, 1164. 

2:4- and 2 : 5 -dikydroxy- (Joiinson 
ami Hodge), A., i, 1055. 
o-Propylbenzoic acid, 0 - 7 -chloro-, anu 
•A. . n,. .rtN UlRTSOWl. 


A., i, 198. 

Propylborneol, fry -^'hydroxy- (Chojn), 
A., i, 283. 

wPropyl abromoisobutyl ketone, a- 

bromo- (Favorski and Zacharova), 
A., i. 16. 

/<t<Propyl ft bromo^opropyl ketone (r.\- 
vorski and Umnova), A., i, 15. 
/.wPropyl /.vobuty lcarbinol ( F a vo k-sk 1 

and Zacharova), A., i, 15. 

-V'Propyl /'’c/.-bntylcarbinol (Favorski j 
ami Fuitzmans), A., i, 13. \ 

isopropyl ixobutyl ketone and a-bromo- 

(Favdijski and Zacharova), A., i, 


/.voPropyl led. -butyl ketone and a-chloro- 
(Favouski and Fritzmaxn), A., i, 
13. 


/.xoPropyl (erf . -butyl ketone, a-broino- 
(Favor-ski and Briliant), A., i, 15. 
fi-Propylbntyryl 5-beptylcarbamide 

(Pyman), T., 860. 

Propylcarbamazides, n- ami iso- (Oli- 
veri-MaxpalA and IS’oto), A., i, 
716. 

Propylcarbimide (Oliveki-Mandala 
and Noto), A., i, 716. 
t.% Propyl a- chloro isopropyl ketone (Fa- 
vor.sk 1 , Ioklson, and Umnova), A., 
i, 13. 

Propyl -yt-cresol, oh loro- (v. Braun, ; 
Grabowski, and Kirschbaum), A., 
i, 613. 

^oPropyl-o-creeol, i|/-3-bromo-5-^wni^- 
bronio-, and its acetyl derivative 
(Zincke, Kempf, and Unveuzagt), 
A., i, llgo. 

wjPropyl-o-cresol-ij/.anilide, penfobromo- ; 
(Zincke, Kkmpf, and Unverzaot), ; 
A., i, 1181. ' j 


Propylcyanamide, rftbromo- (v. Braun), 
A., i, 720. 

isoPropyldihydroberberine and its hy dr- 

iodide (Freund and Lachmann), A., 
i, 507. 

2-i.sT/Propyldiphenyl-2'-carboxylic acid 

(Mf.ek.wetn, Kremkrs, and Splittk- 
garb), A., i, 487. 

Propylene, afayy-tetrach 1 oro-, aa,f3yy- 
jant/rtchloro-, und /wzwchloro- (Prinh), 
A., i, 1037. 

/3-Propylene glycol, phenyluretbane of 
(Fortinski), A., i, 814. 

9- bwPropylfluorenol, 9-3-hydroxy- 
(Mrf.rweix, Kremkrs, and Splitte- 
oakb), A., i, 486. 

/3-Propylgalactoside (Bourquelot, 
HI&bissry, and Bridel), A., i, 250. 

a-Propylglncoside (Bourquelot, Hk- 
r Issey, and Bridel), A., i, 747. 

1- w(jPropylci/c7ohexan-4-one and its di- 
benzylidt-ne derivative (W allach and 
Aro.sPLKOEu), A., i, 484. 

Propylkydrocupreine (Vereinigte 
Chinixfabrikex Zimmer & Co.), A., 
i, 384. 

ivoPropylideneanhydroacetoneretene- 
qninone (Heiduschka and Khvha- 
dap\ A., i, 1369. 

Propylidenebenzoyl- amide and -cyano- 
hydrin (Aloy and Rabaut), A., i, 
728. 

isoPropylidenemalonic diphenylacetic 
anhydride (Stauiungek, Axthes, 
and Schneider), A., i, 1340. 

Propylidenecyrfopentan-2-one and its 
derivatives (Wallach and v. Re- 
chexberg), A., i, 183. 

tsoPropy lidenetolnquinone, 3-bromo-5- 
fcfrabromo-, and its derivatives 
(Zincke, Remit, and Unveuzagt), 
A., i. 1181. 

Propylindole and its picrate (Arbuzov 
and Friauf), A., i, 1098. 

is&Propyl ketone, di-a-bromo-, action of 
magnesium phenyl bromide on (Um- 
nova), A., i, 1063. 

Propylmalonio acid, brorao- 7 -chIoro-, 
•y-chloro-, and / 7 i- 7 -chloro-, ethyl 
esters (Fischer and Bekumann), A., 
i, 712. 

isoPropylmalonic acid, a-bromo-£-hydr- 
oxy-, 0-lactone and methyl ester of 
(Ott), A., i, 1303. 

Propylmalonmethylamide, 7 -chloro- 
( Fischer and Bergmann), A., i, 712. 

2- Propyl- 1 :4-naphthaquinoxaline-3- 
carboxylic acid, ethyl ester (Wahl 
and Doll), A., i, 765. 

jsoPropy ley cfopentan-2-one and its de 
nvatives (Wallach and v. Rf.chkn- 
berg), A., i, 183. 
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stc. -Fropylphenyl in'chlorovinyl ketone 

(Boesekbn and Dujardin), A., i, 821. 

isoPropyltetrshydroberberine and its 4'- 

isomeride and their salts (Freund and 
Lachmann), A., i, 507. 

7 Propyl-0- and -ji-toluidines, o-chloro>, 
and their salts (v. Braun, Grabow- 
«KI, and Kirschbaum), A., i, 613. 

a Propy lva ler obromo&mide (Pyman)i T., 

857. . v 

a-Propylvalerylacenaphthenecarboxylic 

acid (Freund, Fleischer, and 
Rothschild), A., i, 1076. 

Prostanthem cineoHfaa, conslitnents oi 

(Baker and Smith), A., i, 1142. 

Protamines of fish sperm (Kossel), A., 
i, 1410. . , , 

Proteases, study of, with the nephelo- 
meter(KoBER), A., ii, 355. 

Protein, alcoholic fermentation of {Kos- | 
tytschev and Brilliant), A., i, : 
944. . 

absorption products ot (DoBliot ol- ; 

skaja), A., i, 1261. 
brine-soluble, from cliecsc (van Slyke 
and Bos worth), A., i, 660. 

Protein, iodo-, behaviour of, in the , 
animal organism (Wohlgemuth and 
Kewalo), A., i, 1278. 

Protein cleavage products, removal ot 
the poisonous properties of (Baehr 
and Pick), A., i, 1420. 

Protein colloids, preparation of (Rams- 
den and Chavasse), A., ii, 568. 

Protein degradation in yeast (Zalkski 
and Schataloy), A., i, 1282. 

Protein substances, isolation of, Irom 
yeast (Thomas), A., i, 942. 
action of quinones on (Schakwin), 
A., i, 661 ; (Fahrion), A., i, 779 ; 
(Meunler), A., i, 1400. 

Proteins, presence of, in blood-coipuscles 
(Costantino), A., i, 787. 
velocity of extraction of, from colloidal 
media (Robertson), A., ii, 688. 
investigation of the possible synthesis 
of, in the intestine (Rona), A., i, 
127. 

synthesis of, in plants (Zai.esk I amt 
Sh atkin), A., i, 1283. 
uniformity of structure of the (Pri- 
anischsikov), A., i, 1425. 
electrochemistry of acid solutions ot 
(Manabe and Matdla), A., i, 914. 
colloidal chemistry of the (RoiionyD, 
A., i, 1003. 

uature of solutions of (Miuhaelis), 
A., ii, 31. 

viscosity and electrochemistry ot 
solutions of (Pauli), A., ii, :, 58 
surface tension of solutions of , Bo j - 
T\y. 7 .i and D’Agostino), A., ii, 115- 


Proteins, density and solution v. 


(Chick and Martin), a ! 

409 ; (Hekijtzka), A., i ei j ’ 
refractive indices of solmj,,'... ,, 
(RobKKTSON), A., i, 209 
coagulation of, l,y ultra-viol,., , 
(Bovik), A., i, 1115. 
racemisation of (Dakin). a., i •««. 

(Dakin and Dudley), A,, i, ,040 ' 
resemblance of tire products of l,v,] n 
lysis of, to colloidal carlwlmirat, 

(Fkiedexthal), A., i, ills ' 

constituents of the, of liliwi., 
(Lock and Thomas), A., i, 1115 ' 
removal of, from blow] 

(Pmurr), A., i, 112-,. 
removal of, from milk by aliui,im„,„ 
hydroxide (Welkeh and MaiishI 
A., ii, 634. '■ 

hydrolysis of (Wkizman.n and Am,. 

she ; HEitzFELn),'A., i, 1248. 
measurement of the tryptic hydroly^ 
of, by means of the tyrosine liberated 
(Aui.d and Mossurop). T ogi . 
P.,14. 

formation of hydrogen cyanide fi M m 
(Emerson, Cady, and Bailey; 
Clawson and Young), A., i, 12S0 
kyrine obtained by the partial hydro- 
lysis of (Leyene and Biiichaki-), 
A., i, 109. 

digestion of (Auerbach and Pick), 
A., i, 419. 

production of indole by digestion -if 
(v. Moraczewski), A,, i. 7/S. 
rate of katabolism of (Catiicakt and 
Green), A., i, 311. 
l>assage of the digestion products of, 
from the mother to the Mm 
(Buglia), A., i, 118. 
resorption and degradation of Me- 
hkrli), A., i, 1263. 
effect of feeding on different, during 
fasting (Howe and Hawk , A., i, 
1015. 

nutritive value of various (Osborne. 

Mendri. and Ferry), A., i, 124. 
fate of, in the alimentary eanal (Folin 
and Denis), A., i, 926. 
utilisation of, in the organism 

(DOBROWOLsKA-IA;, A., i, DOS. 

fate of cleavage products of, in the 
intestine (Abdkkhalpen, Lampe, 
anil London), A., i, 550. 
location of synthesis of, and the 
amounts of, necessary to maintain 

nitrogenous equilibrium (SiECK ,*• 

! influence of, on the retention of nitro- 
gen (McCollum), A., i, f \ 

action of, on blood -pressure 
helm and Weiuh.miit), 
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Protebu, action of acids on (Calu- 
Z (PAULI an.. 
Jrofp.tno‘so 0 n-(Coo PER ),A.,i. 

in animal cells (WirarnO. A. i, 1271. 
of Ash sperm (Kossul), A., i. 1410. 
of maize, nutritive va . ue of the . 
(Osbohne and Mendel), A., i, oiz, 

of mdk (Lindei), A., i, 1116. 
of muscle, viscosity and surface tension 
of solutions of the (Bottazzi and 
D’Agostino), A., ii, 927. 
cleavage products of (Weichardt ; 
and ScHWENK), A., i, 422. , 

oxidative, degradation of (Eislerj, 
A., i, 777. . , , 

partly digested, action of pepsin-hydro- 
chloric acid on (Hinriquks and 
Gjaldb.ek), A., i, 302. 
racemised, action of enzymes on, and 
their fate in the body (Dakin and 
Dudley), A., i, 1278. 
sulphurised, precipitation of, by me- 
tallic salts (Uhl), A., i, 659. 
salts of (Ediiy), A., i, 302. 
combination of heavy metals with 
(Ceiivelf.o and Varvaro), A., i, 
109. 

nitro-derivatives of (Kossri. and 
Weiss), A., i, 539. 
precipitation of (Chick and Martin), 
A., i, 1004. 

conditions of precipitation of, by me- 
tallic salts (Heard), A., i, 658. 
detection of, by the Adamkiewicz re- 
action (Mottkam), A., ii, 807. 
detection of, colorimetrically (Lew in), 
A., ii, 644. 

estimation of, in the blood-serum of 
animals (Woolsey), A., i, 923. 
estimation of amino-groups in (Obkr- 
mayer and WiLLHElM), A., i, 668. 
estimation of tryptophan in (Sanders 
and May), A., ii, 807. 
estimation of tyrosine in (Folin and 
Denis), A., i, 915; (Pi.immer and 
Eaves), A., ii, 807. 
estimation of Z- tyrosine in (Abdkk- 
halden and Fuchs), A., i, 409 ; 
(Abbekhalden), A., i ; 777. 
estimation of, in milk (de Graaft 
and Schaap), A., ii, 445. 
nephelometric estimation of, in milk 
(Kober), A., ii, 1088. 
separation of (Has lam), A., i, 1248. 

Proteinuria, Bence-Jones (Cathcart 
and Henderson), A., i, 136. 

Proteoses, separation of, by ultrafiltra- 
tion (Zunz), A., i, 108. 


Proteus group, putrefaction with refer- 
ence to the (Rettger and Newell), 
A., i, 143. 

Proteus vulgaris, production of indole 
by (Berthklot), A., i, 428. 

Protocatechnylideneanthranilic acid 
(Ekeley and Clinton), A., i, 395. 

Protopine, distribution and derivatives 
of (Danckwortt), A., i, 87. 

Protopinemethine and its methiodide 
(Danckwortt), A., i, 88. 

Protoplasm, colloidal- chemical studies 
of (Ruhland), A., ii, 393. 
protozoan, effect of carcinoma on 
(Underhill and Woodruff), 
A., i, 1273. 

effect of nephritis on (Woodruff 
and Underhill), A., i, 1274. 

Protoveratrine, physiological action of 
(Boehm), A., i, 426. 

Protozoa, biochemistry of (Panzer), 
A., i, 927. 

Prussian blue, conditions of formation 
of (Vorlander), A., ii, 257. 

Pseudo- solutions, nature of (Kuriloy), 
A., ii, 31. 

Ptyalin, influence of diet on the activity 
of (van Trigt), A., i, 789. 
influence of the reaction of the medium 
on the action of (Ringer and van 
Trigt), A., i, 211. 

rate of destruction of, by the electric 
current (Burge), A., i, 303. 

Pnccinia graminis, constituents of the 
spores of (Pomarskj), A., i, 1033. 

KsoPulegol, preparation of, and its de- 
rivatives (Pickard, Lewcock, and 
Yates), P., 127. 

Pump, water. See Water-pump. 

Purine, 6-hydroxy-2:8-rf?thio- f and 6:8- 
fWhydroxy-2-thio- (Johns and 
Hogan), A., i, 657. 

Purines (Johns), A., i, 404 ; (Johns 
and Baumann), A., i, 774, 1000, 
1397. 

estimation of, in blood (Bass and 
Wiechowski), A., ii, 443. 

Pnrine bases in poisoning by nucleo- 
proteins (de Waele), A., i, 
1420. 

precipitation of, by zinc salts (Sal- 
kowski), A., ii, 639, 992 ; (Thar), 
A., ii, 1086. 

Purine derivatives, influence of the con- 
stitution of, on their action on blood 
pressure (Desgrez and DorlEans), 
A., i, 227. 

Purine enzymes. See Enzymes. 

Purine metabolism. See Metabolism. 
Purine-2-thiolacetic acid, 6:8-rfi- 
hydroxy- (Johns and Hogan), A., i, 
657. 
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Purpurin-S-carboxylic acid, prepara- I 
tion of (Farbenfabriken yorm. F j 
Bayer k Co.), A., i, 1197. 
Purpurogallin (Perkin), P., 354. j 

and its mono- and tetra-acetyl ; 
derivatives (Nieresstein anil ! 
Spiers), A., i, 1367. 

Putrefaction in relation to the Proteus > 
group (Rettger and Newell), A., i, ] 
143. , j 

Pyraconitine and its salts (Schulze and 
Liebner), A., i, 1375. 

Pyramidone (4-dimethylamino-l -phenyl- j 
2 : 3-divieth yl-^-pyrazolone), compound 
of styphnic acid and (Agosti nelli), ! 
A., i, 459. 

Pyrazine compounds, formation of 
(Bottcher), A., i, 1390. 
Pyrazoleanthrone, action of alcoholic 
potassium hydroxide on (Chemische 
Fabrik Griesheim-Elektron), A., ! 
i, 533. 

Pyrazoline bases, decomposition ol 
(Kishner), A., i, 1163, 1164, 1165. 

Pvrazolinecarboxylic acids, constitution 

of (BClow), A., i, 101 ; (Dararsky), 
A., i, 297, 520. 

Pyrazolones, condensation of ethyl oxa- 
late with (WisLiCENVS, Ei.vert, 
and Kurtz), A., i, 1387. 
substituted amino-, preparation of «- 
alkyl sulphites of (Farbwehkk 
vorm. Meistxk, Lucius, k Bhun- 
ing), A., i, 765. 

Pyrene, synthesis of (Weitzenbock), 
A., i, 259. 

Pyridanthrone, a-chloro* (Faubwerke 
yorm. Mustek, Lucius, k BrOnixg), 
A., i, 518. 

Pyridine, presence of, in coffee (Ber- 
trand and Weisweillkk), A., i, 
1031. 

equilibrium in the system : cobalt 
chloride and (Pearce and Moore), 
A., i, 1380. 

electrolytic reduction of (Emmery), 
A., i, 762. 

derivatives of, with basic ferric acetate 
( Wei N land and Reck), A., i, 644. 
chloro-derivatives, absorption spectra 
of (Purvis), T., 2288; P., 303. 
salts, constitution of (Cone), A., i, 92. 
auri- and platini-chlorides of 
(Schmidt), A., i, 646. 
estimation of, in gas liquors in presence 
of ammonia (BaessLER), A., ii, 
259. _ . 

Pyridine. 2:5-<fiammo-, and its deriv- 
atives (Meyer and Staffen), A., i, 
531. 

3-nitro-, and its salts (Friedl), A., i, 
754. 


Fyridine-2-aldehyde and its 

(Kaufmann and Vai.letif 
294. ’ u 

Pyridinecholine and its salts 
and Seeberg), A., i, 646. M,lJi 

Pyridinium iodide, double salts r,| v . tl 
cadmium and mereuiV V J- 1 /' 1 
(Datta), A., i, 10415. ' ' 

cupri- and platini-iodid.-s h,,-, 
T., 429 ; P„ 79. ' Aru '- 

2- Pyridyl- 3- 6 thyl- a* ■ cyclop ente none ,, ; 
its semicarbazone (Schoi tz ' 
Fkaudk), A., i, 516. 5:1 

Pyrimidines (Johnson and Kuinuwi 
A., i, 402 ; (Johnson and Zw; ; . 

521 ; (Johnson and Chkhnoff v 
i, 656 ; (Johnson and Hn i 
977 ; (Johnson and Siiefaki.’ 
1102; (Johnson and Ruin ' 7 ( 
1103. ' ’ ’ ‘ 

Pyrindole, constitution and Moti®,. 

(Schultz and Fhaude), A , i, ,iiV ’’ 
Pyrindoleazo-p- toluene (Scni.f.Tz a]| ,i 
Fratjde), A., i, 516. 
Pyrindolecarboxylic acid and itsdiKni '. 

(Scholtz and Fraude), A., i. fill}, ‘ 
Pyrites ( iron pyrites), 'coiwrinuimi « 
(Arbeiter), A., ii, 781. 
estimation of arsenic iu (SnixniMASX 
and Bottcher), A.,ii, 152. 
j estimation of copper in • Koki.vu . 
A., ii, 729. 

I estimation of sulphur in (Ai.i.kn and 
Bishop), A., ii, 722; (Dirrinni . 
i A., ii, 97C : (Sznajdku , a i ; 

977. 

Pyrocusparine and its salts (Tniir.Kisani! 

Beck), A., i, 749. 

Pyrogallin, methvlatiou of Kehkmans 
and Beyer), A., i, 94. 

Pyrogallol, colour reactions of, will: 
salts of the alkaline earth men!* 
(Suhewket), A., ii, 879. 
Pyrogallolcarboyl-^-hydroxybenzoic 
acid (Fischer and Uabai okt). A., i. 
731, 732. 

Pyrojapaconitine. identity of, with 
pyraconitine (Schulze and Liehsei: . 
A., i, 1375. 

Pyromellitic anhydride, «.on«lt Jisutiow • ' 
toluene with (Phii.ii'Pi', A., i, fcb. 
Pyromucic acid, europium salt (Jame- 
and Robinson), A., i, 703. 
Pyromykuric acid, cleavage ft, 
moulds (Dox and X kilui-;. A., i. «4?- 
Pyrone derivatives, adsorption of iodine 
by (Barger and Starling), 1-, 
Pyronine, cyano*, salts of (Lhrlic 
and Benda), A., i, 904. . 

Pyronine colouring-matters, actum ■ 
liotassium cyanide on (Ehuuch ami 
Benda), A., i, 904. 
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Pyrosnlphuric acid. See under Sulphur. 
Pyroxmangite (Ford and Bradley), 
A., ii, 869. 

Pyrrole derivatives, synthesis of (Piloty 
and HlRSCB), A., i, 292. 

Pyrrole ring, ^-acsubatituted, reactivity 
of the (Koxig and Schreckenbach), 
A., i, 400. 

d/'PyrroIidonecarboxyI*(i-alaiiine, ester 
of (Abderhaldkn and Wurm), A., i, 
90. 

Pyrrolidonecarboxylic acid, cholesteryl 
ester (Abdruhaldex and Wurm), A., 
i, 90. 

dZ-Pyrrolidonecarboxyl-cft-lencine, ester 
of (Abdbrhaldrx and Wurm), A., i, 
90. 

a-S-Pyrrolidylethan-a-ol (Hess), A., i, 
1379. 

a-2- Pyrrolidylpropane -fly-diol ( H ess), 
A., i, 1379. 

o-2Pyrrolidylpropan*a- and -/3-ols 
(Hess), A., i, 1379. 

Pyrxoline-2:5-dicarboxylic acid (Fis- 
cher), A., i, 1225. 

a - 2-Py rry lpropan- j9-ol (Hess), A., i, 
1378, 

Pyrthiophanthrone (ScHOLt, Seer, and 
v. SsvML), A., i, 59. 

Pyravfc acid (pyroracemic acid), fer- 
mentation of, by bacteria (Karoz.\<; 
and McjCzXr), A., i, 1280. 
behaviour of, in the animal organ- 
ism ( Em hues and Oppenheimer: 
Mayer), A., i, 1275. 
influence of, in phloridzin diabetes I 
(Mayer), a., i, 564. 
fate of, in the diabetic orgauisro, and 
the production of dextrose from it 
(Kingek, Frankel, and Jo.yas ; 
uaklv and Janney), A., i 937. 
condensation of aromatic aldehydes 
wttii (lvbrzvnska and Smedley) 

P;, 1/4 : A, f, 970. ’’ 

^“hloio-. and its nitrite 
and ester transformation of ftajS-tri- 

ini” I* and its d “'i^ives 
into (Kotz and OttoI, A., i 1,309 

o“ e !, S'° r< " (KsV2 »“<* 


q. 

91 A^tToS* (RlN0£il aud S ™« WZKK). 
Qn>«^ asphalt in (Salomon), a,, ii, 

“(GADnlr^ n yilr ° fluork aoid ™ 

(^adtiee and Claosmann), a., ii. 


ftunternnrjr systems, equilibria in 
(Pahravancp), A., ii, 33, 1,0, 571 
ro3. ’ 

Quercetagetin and its derivatives (Per. 

KIN), T., 209 ; P., 9. ' 

Queroetaginic acid (Perkin), T., 217; 

Quercetagol tetraethyl ether and its 

oxime (Perkin), T„ 218; p, 9 
Quercetin, methylation of (Peiikiv) T 
1632; P.,253. ’ 

eolonrin). matters from (Watson and 
Sen), P., 349. 

estimation of, in wines (v Felie.v 
berg), A., ii, 833. ' ‘ ' 

Quercetin, 6' -amino- (Watson) P. 280 
Quinaketonea, preparation of, from q’uina- 
toxins, and their conversion into 
cinchona alkaloids (Kaunmann «„,! 
Huber), a., i, 1222. 

Quinaphenine salicylate aud other salts 
(Ancrloni), a., i, 1376. 

Quinatoxines, conversion of, into qnina. 
ketones and hence to cinchona alkaloids 
(Kaufmann and Huber), A., i, 1222. 
^“‘Bhydrone, nitro- (Richter), A., i, 

Quichydronecarboxylic acid, methyl 
ester (Brunner), a., i, 86S. 

Quinic acid, europium salt (James ami 
Hobinson), a., i, 703. 

12-Qninindole. Sec Norooharman 
Quinine, extraction of, from the seeds of 
Cinchona hcdye.rixma (van Lefr. 
sum), A,, i, 1112. 

Hie T-X- figure of the system : ben2ene 
1023 VA!< lTEESO!i ‘ EoTGA, ' s !. A., ii, 
action of (Moldovan), A. i 226 

derivatives, physiological iction of 
(Schroeder), A., i, 940. 
salts of, with diaspirin and diplosal 1 
(Asgeloni), A., i, 1377. 
ethyl carbonate [eiujuiniru), salts of 
*377 noTasl,in ’ n (Axokloki), A., i, 
glycerophosphate (Rooier and Fiore), 

o re &!),A°Si, 8 r v “ iy 

i hydroquinone ■ 

^-dlkydroxiihemeM) and alkal 

cnL d!hr Se “f^blaefluo^- 

. i s g te“rp,“ lutious 

silver^ equivalent of (Gordon), A., i, 
oxidation and preservation of solutions 

^^:t\^^r compoMda 
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Quinol-benzein hydroxy-, and its acetyl 
derivative (Ghosh and Watson), 

P., 9. 

tri potassium salt (v. Liebig), A., i, 

1m 

Quinoicarboxylio acid, eyano-, methyl 
ester and its diaeetyl derivative 
(Brunner), A., i, 863. 

Quinoline derivatives, influence ol, oil 
the excretion of uric acid (Luzzato 
andCiusA), A., i, 1418. 
salts, constitution of (Cone), A., i, 92. 
arsenate and arsenotrichloride and 
8 -hydroxy-, arsenotrichloride 

(Fhankkl and Lowy), A., i, 1228. 
Quinoline, 8 -amino-, benzoyl derivative I 
(Ho WITZ and Kopke), A., i, 392. j 
5 -chloro- 6 - and - 8 -iodo-, 8-chloro-5- ; 
iodo-, 8 -iodo-, 6 - and 8 -iodo-fi- i 
amino-, 5 -iodo- 8 -amino- and - 8 - 
nitro-, 8-iodo-5-nitro-, and 5:6- anti J 
5 : 8 -di-iodo- and their derivatives 
(Howitz, Frabnkel, and Schroe- I 
per), A., i, 388. 

2-cyano-, synthesis of (Kaufmanx 
and Dandliker), A., i, 1229. 

2 :3-di hydroxy- (Maprluxo), A., i, 
92. „ T 

/soQuinoline red, constitution of (\ on- 
ce richten* and Homann), A., i, 99. 
iwQuinoline, 1-cyano- (Kaufmanx and 
Dandliker), A., i, 1229. 

Quinolines, substituted, ring owning 
in (v. Braun, Grabowski, and Ha- 
wicz), A., i, 1380. 

ioioQuinoline alkaloids (Hope and Robin- 
son), T., 361 ; 1\, 63. 

Quinoline colouring-matters ( Brsthorn), 
A., i, 1236. 

Quinoline-3-acetic acid, 2-amino-, 
lactam of (Perkin and Robinson), 
T., 1982. 

Qninoline-2-aldehyde, derivatives of 
(Kaufmanx and Vallette), A., i, 
293. . , , 

Qoinoline- 6 -aldehyde and its salts ana 
derivatives (Howitz and PHiuri'), 
A., i, 391. 

Qninoline- 6 -carboxylic acid, 5 -ammo-, 
and its derivatives and 5-hydroxy- 
(Bogekt and Fisher), A., i, 98. 
3-bromo- (Howitz and Philipp), A., 
i, 392. . 

Quinolme-5-sulphonic acid, 8-iodo-, and 
its salts and derivatives (Howitz, 
Fraenkel, and Schroedf.r), A., i, 
389. , . r 

Quinolinium iodide, double salts ol. 
With cadmium and mercuric iodides 
(Datta), A., i, 1046. 
cupri-iodide {Datta), T., 432; 

80. 


Qninolinium. platiui-iodide ID , r , , , , 
i, 1047. ' 

iV/ftniuolinium platinibramid. (f:, 
and Rausch), A., i, mg, " UE,: 
7 -Quinoloylacetic acid, ethyl ester , o 
and Pasternack), A., i. 5,4 1 
Quinolphthalein, hydroxy!, ethers 
esters of (Kehbmaxx ami , 

i, 1351. 

Quinolphthalein anhydride, hvdrmv 

and its acetyl derivative 
Watson), P., 0. 

Quinolsulphonic acid, cldoio. so.li,,, 
salt (Seyewetz), A., i, 198 : ($eyT 
wetz and Paris), A., i, 723 . '' 

2-Quinolyl benzyl, cyanobenzyl, ethyl 
and methyl ketoneB and their deriv-t 
tives (Kaufmanx, Dandliker and 
Burkhardt), A., i, 1229. r 

4-Quinolyldiethylaminomethane (K isl- 
and Pasternack), A., i, 514 , 
4-Quinolyldiethylcarbinol (Rare au.| 
Pasternack), A., i, 514. 

I 4-Quinolylethane, /j-amino-a-liydroxv- 
and its salts (Kaufmanx, Kvnki.ei:' 
and Payer), A., i, 295. 
j 8 -Quinolylethylcarbinol and its ult* 
I (Howitz and Kopke), A,, i, 393 . 

\ 4-Quinolyl ethyl ketone and its deriva- 
1 tives (Rare and Pasternack). a i 
514. 

8 -Quinolyl ethyl ketone and its semi- 
carbazone (Howitz and Kopke). A 
| i, 393. 

Quinolyl ketones (Rare ami Paste n- 
| nack), A., i, 513, 514, 
8 -Quinolylmethylcarbinol and its salts 
(Howitz and Kopke), A., i, 392. 

| 8 -Quinolyl methyl ketone and itsderi- 
i va tives (Howitz and K<1 i>ke), A., i. 
i 392. 

1-iwQuinolyl methyl and phenyl ke- 
tones (Kavjmann, Dandliker, an;! 
Burkhardt), A., i, 1230. 
4-Quinolyl oximinomethyl ketone 
(Kaufmanx, Ku.nki.er, and Peyek!. 
A., i, 295. 

2 Quinolyl -2- wquinolyl ketone and iis 
derivatives (VoNCERiclITEN and H ni 
MANN), A., i, 99. 

Quinone-ammonium derivatives (Mn 

pola and Hoi.i.ei.y), T., 177 ; R. '*• 
Qninone-benzidine (Brass), A., i, 
Quinoneimide colouring matters ( K e h 1 . - 
mann, Havas, and URAsmionuN,, 
A., i, 908. , , . 

Quinones, actioQ of, on wool and ot • 
protein materials (Schap.viN;,^*^ 
i, 661; (Faiikion), A., h "* • 
(M BUSIER), A., i, 1400. 
addition of phmytomi'lc 

(Wolfe), A., i, 11"'. 
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nOainouM, coiuiei>s»ti° u of, with w 
P duced heterocyclic nitrogen ex- 
pounds (Schmidt and Sigwart,, : 

action ’of semicarbazide hydrochloride 
on (Heilbron and Henderson), 
T., 1404; P., 226. 

QuinoxaUne derivatives, formation of 
jiyraziue compounds from (Bottcher), 

5:8 Quinoxanthone, 2-hydroxy- (Xik- 
KESsrElN), A., i, 382. 


R. 


Babbit, comparison 
horse, rat, ox, 
A., i, 122. 
car of. See Ear. 


of the serums of the 
and (Robertson), 


liver of. See Liver, 
serum of. See Serum. 

Rabbits, psychic hyperglycemia m 
(Bang), A., i, 1415. 
metabolism of, fed on milk (Laqueur), 


A., ij 546. 

fixation and elimination of manganese j 
in (Bertrand andMBDiGRECEANU), ] 

A., i, 224. . 

Racemic acid (p -tartaric acid), methyl j 
ester, heat of formation of (Vanzetti), 1 


A., ii, 1026. 

Racemic compounds, existence of, in the 
liquid state (Thole), T., 19 ; (Mit- 
chell and Smith), T., 489 ; P., 67. 

Racemisation, theory of (Gadamer), 
A., i, 621. 

Radiation, fluorescent Rontgen , pro- 
duction of (Chatman), A., ii, 543. 

Radiations, action of, on a mixture of 
pigments (Dangeard), A., ii, 651. 

Radioactinium, magnetic spectrum of 
the a- ray a of (v. Bae^r, Hahn, and 
Meitner), A., ii, 460. 

Radioactive changes and atomic struc- 
ture (Fajaxs), A., ii, 493. 
constants, tables of (Kolowrat), A., 
ii, 274. 

content of the tufa of Fiuggi (Pou- 
lezza and Norzi), A., ii, 547. 
disintegration products, nature of 
(Fleck), T., 381, 1052 ; P., 7, 172. 
elements (van dkn Broek), A.,ii, 90. 
valency of (v. Hevesy), A., ii, 174. 
and the periodic system (Russell), 
A., ii, 274 ; (Soddy), A., ii, 275 ; 
(Fajaxs), A., ii, 276, 277, 660. 
electromotive series of (v, II eves Y), 
A., ii, 376. 


electrochemical identity of (Paneth 
and v. Hevesy), A. , ii, 1009. 
disintegration of (Fajaxs), A., ii, 
277. 


i 


civ. ii. 


Radioactive elements, emission of a- 
particles by (Swinne), A., ii, 
277. 

behaviour of, in precipitation re- 
actions (Fajans and Beer), A., 
ii, 1010. 

as indicators in analytical chemistry 
(Paneth and v. Hevesy), A., ii, 
1075. 

emanation from the softioni of Lar- 
derello (Porlezza anil Norzi), A., 
ii, 547. 

minerals, occurrence of (Mironov), 
A., ii, 911. 

products, solutions of (Godlewski), 
A. , ii, 1011. 

solid, iu atmospheric air (Kohl- 
RAL'sca), A., ii, 96. 
solutions, theory of the variation in 
concentration of (v. Schweidler), 
A., ii, 271. 

substances, preparation of, from thor- 
ium (Glaser), A., ii, 465, 906. 
electrochemistry of dilute solutions 
of (Hkilzfeld), A., ii, 96. 
colloidal solutions of (Paneth), A., 
ii, 747. 

disintegration of (Butavaxd), A., 
ii, 374. 

measurement of, in the guard-ring 
plate condeuser (Flamm), A., ii, 
1010 . 

estimation of railiuui in (Fletcher), 
A., ii, 904. 

Radioactivity, influence of, on nitrogen- 
fixing micro-organisms (Stoklasa), 
A., i, 1421. 

of natural gases (Czako), A., ii, 911. 
of minerals and rocks (Bellmer), A., 
ii, 549. 

of soils (Moore), A., ii, 465. 
of springs. See under Water, 
of water. See under Water. 

Radio-elements See Radioactive ele- 
ments. 

Radiomicrometer, study of absorption 
spectra by means of the (Guy and 
Junes), A., ii, 998. 

Radiothorium, growth of, from meso- 
thorium-2 (Cranston), A., ii, 464, 
excitation uf 7 -rays by the o-rays of 
(Chadwick and Russell), A., ii, 
372. 

Radium in varieties of mud (Buchner). 
A., ii, 821. 

in the water and deposits of Lake 
Balaton, Hungary (Lenkei), A., ii, 
1007. 

preparation of (Ebler and Bender), 
A., ii, 904. 

atomic weight of (Meyer), A., ii, 
267 ; { Hox ig schmid), A . ii, 268. 

97 
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Radium, determination of the strength 
of preparations uf (Jorissrn), A., 
ii, 821. 

determination of valency of (Fiieuxd* 
lich and Elissafoff), A., ii, 1008. 
occlusion of the disintegration products 
of (Costaxzo), A., ii, 174. 
emanation. See Niton. _ 
rays, penetrating, chemical action of 
(Kailan), A-, ii, 7, 8, 1003. 
influence of, on alkaline earth 
iodides (Kaii.an), A., ii, 1002. 
action of, on sucrose solutions 
(Kailan), A., ii, 270. * 

/3-rays of (Danysz), A., ii, 899. 
energy of the groups of 3 -rays from 
(Rutherford), A., ii, 4. 
ionisation produced l>y the 7 -rays ol, 
at the temperature of liquid hydro- 
gen (Curie and Onnes), A., ii, 746. 
7 -rays from, scattering and absorption 
of (Gray), A., ii, 900. 
secondary 7 -rays excited by the 3 -rays 
of (Soddy), A., ii, 4. 
distribution ot the active deposit of, 
in an electric Held (W ellisch), A., 

ii. 90^- .... 

solubility of the active deposit ot 
(Ram. stem), A., ii, 659. 
heating effects of, and its emanation 
(Rutherford and Robinson), A., 
ii, 269. 

Radium salts, fractional adsorption and . 
separation of (Ebi.br), A., ii, 659. 
injection of (Dominici, S. and A. 
LaBORDE), A., i, 662. 

Radium barium chloride, fractional pre- 
cipitation of (Ebleil and Bender), 
A., ii, 546. 

barium selenate, selenite, tellurate, a- d 
tellurite (Merck and Eichhol/.), 
A., ii, 374. 

sodium selenate (Merck and liicn- 
holz), A., ii, 374. 

Radium, estimation of, by the emana- 
tion method (Ebi.er), A.,.ii, 1007- 
estimation of, by the 7 - ray method 
(Hess), A., ii, 1002. 
estimation of, in Alabama coal (Lloyd 
and Cunningham), A., ii, 746. 
estimation of, in pitchblende (Hrim- 
ann and Marckwald), A., ii, 374. 
estimation of, in radioactive substances 
(Fletcher), A., ii, 904. 

Radium- A, detection of 0-rays from 
(Makower and RUSS), A., ii, 654. 
Radium - B and -C, 3-rays fiom (Ruther- 
ford and Robinson), A., ii, 899. 
7-Tays of (Rutherford aud Richard- 
son), A., ii, 461. 

Radium-5, -C, -A -A 0-rays ol 
(Daxysz), A., ii, 270. 


Badiumf, atomic weight and di, iu . 
giation of (FajaxsI, a. ii tf " 
penetrating power of rr j v ’ / j, 
8 F. 1 . 1 .), A., ii, 27o. Ul1 ' 

Badinm -D, attempts to semrat. I,™ i , 
(Paneth and v . IIevksy) a p 
Eadium i) a.,,1 ■y-rays fromikiA uC' 
Font) and Richardson), a. ii m ' 
Badinm standards, purity of 
and Honioschmih), a ii •«» ' lt;t 
Radius of : murrain™ ami cimuiid 
actions (Reboul), A., ii f 4^ 
Raffinose, viscosity and couri^ctivitv • 
aqueous solutions of (Wash hit v ‘ 'i 
; Williams), A., ii, 559. ’ “ ,M " 

Rain water. See under Water. 

Rat, protein metabolism of th\. 
and Morris), A., i, 925. 
comparison of the serums of the ) 101> 
rabbit, ox, and (Robertson 4 1 
122 . ' 5 ’• 
brain of. Sec Brain. 

Ratanhine ami its salts and derivaihv, 
(Goldschmiedt), A.,i, 71. 
constitution of (Goi.i>sch.m ikdtI a 
i, 643. ' 

Rays, apparatus for making risible \V 
path of, through gases (Wiisov 
A., ii, 92. 

canal molecular, spedro-analvtica; 
proof of (Stark), A., ii, 001*. 
production of secondary ravs fiwu 
(Baerwald), A., ii,*635,‘ 
spectrum of helium in {Stars. 
Fischer, and KnisciusAni'. 1 
ii, 360. 

analysis of (Stark), A., ii. 1003. 
cathode, ionisation and chemical 
action due to (Jacot), A., ii, ill. 
luminosity of gases under the influ- 
ence of (GEHRCKEand.SEEi.ioEi: , 
A., ii, 5. 

spectra of low and high jKitentiai 
discharges from (Fulcher), A., 
ii, 5. 

emission of negative corpuscles by 
salts after treatment with 1 Vub 
MElt), A., ii, 6. 

chemically active, production of, in 
chemical reactions (Mathews and 
Dewey), A., ii, 401. 
penetrating, origin of (Hessi, A., it- 
655. 

positive (Thomson), A., ii, 820. 
Rontgen, similarity of, to primary 7 - 
rays (G ray), A. , ii, 92. 
presence of helium in the gas fiont 
the interior of a bulb containing 
(Ramsay), T. f 264 ; P., 2b 
recombination ot ions produced 
(Plimpton), A., ii, 94 : Mhik • 
ill), A., ii, 657. 
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B»yi, Roiitgen, fluorescence of (Kauf- 
mann), A., ii, 462. 
ionisation of gases by (Baekla and 
Philfot), A., 11 , 547. 
action of, on mercury vapour 
(Landau and Piwnikikwioz), 
A., ii, 462. . 

biological action of (Petev), A., l, 
1419. , _ . 

fluorescent, production of (BllAGGJ, 

A., ii, , , 

from metals and other elements 
(Chapman), A., ii, 173. 
a-Rays, secondary radiation from 
(Bianu), A., ii, 371. 

modiiced bv (Lind), A., u, 


excitation of 7-rays by (Chadwick), 
A., ii, 91. 

reactions brought about by, confirm- 
ing Faraday’s law (Lind), A., ii, 


898. 

decomposition of water by (Duank 
and Schkver), A., ii, 270. 
a- and 0-Raya, method of counting 

(Geiger), A., ii, 745. 
fl-Rays, absorption of (Gray), A., ii, 
92. 

absorption .measurements of (Starke), 
A., ii, 1001. 

passage of, through matter (v. Jungen- 
FELD), A., ii, 654. 

0- and 7-Rays, ionisation produced by 

(Fl.ORANCE), A., ii, 93. 

7 -Rays, distribution of, among thorium 
disintegration products (Meitner 
and Hahn), A., ii, 906. 

excitation of, by a-rays (Chadwick), 
A., ii, 91. 

excitation of, by 0 rays (Starke), A., 
ii, 1002. 

similarity of, to A r -rays (Gray), A., ii, 


92. 


secondary, excited by the 0-rays of 
radium (Sodry), A., ii, 4. 

A'-Rays. See Rays, Runtgen. 

Rectal feeding, use of amino-acids and 
sugars in (By waters and Short), A., 
i, 546. 

Red lead. See Triplnmbic frfroxide 
under Lead. 

Reductase, action of, in alcholic fermen- 
tation (Lvov), A., i, 943. 

Reduction and oxidation, simultaneous 
(Kotz and Otto), A., i, 1309. 
catalytic. See Catalytic reduction, 
electrolytic. See Electrolytic reduction. 

Reflex action, influence of alcohol on 
(Hyde, Spray, and Howat), A., i, 
318. ’ 

Reflex irritability under asphyxia 
(Porter), A., i, 213. 


I 


Refraction of acetylenic compounds 
( Mo ur bit, Muller, and Vais in), 
A., ii, 994. 

of gases (Cuthbertson), A., ii, 357 ; 
(0. and M. Cuthbertson), A., ii, 
358. 

double, of pleochroic liquid crystals 
(Vorlander and Hutu), A., ii, 
537. 

Refraction equivalents, determination of 
(v. Auwekx and Hi sen lour), A,, ii, 
537. 

Refractive index, determination of, at 
flhe critical temperature (van 
Aubkl), A., ii, 357- 
variation of, with temperature (Falk), 
A., ii, 261. 

of binary mixtures (Schwers), A., i, 
537 ; A., ii, 453 ; (Mazzuouhf.i.li), 
A., ii, 165. 

determination of, of gases (Siert- 
sema), A., ii, 453. 
of metals (Hoss), A., ii, 165. 
of mixtures of aqueous solutions of salts 
of the alkali metals (Doroschevski 
and Dvorshantschik), A., ii, 1014. 
of solutions of proteins (Robertson), 
A., i, 209. 

Refractive indices of gelatin sols and 
gels (Walpole), A., ii, 994. 
of liquid crystals (Krkide), A., ii, 
993. 

Renal activity, effect of pituitary extract 
on (King and Stoland), A., i, 1412. 

Renal arteries, excretion of nitrogen 
after ligaturing the (Pilcher), A., i, 
317. 

Renal secretion, relation of blood - 
pressure to (Gesell), A., i, 316. 

Rennin (ckymoxin ; rennet) (Zim Her- 
mann), A., i, 212. 

identity of pepsin and (Rakoc/.y), A., 
i, 669 ; (van Dam), A., i, 924. 
coagulation of milk by (Mellanry), 
A., i, 114. 

action of, on caseinogen (Bos worth), 
A., i, 1116. 

Reproductive glands of echinoderms, 
reserve products in (Moore, Whitley, 
and Adams), A., i, 556. 

Resin, amount of, in caoutchouc 
(Hillen), A., i, 378. 

Resonance, electrochem ical . See Electro - 
chemical resonance. 

Resoquinone, fnbromo-, non-meta- 

quinonoid structure of (Meyer) A 
i, 498. ’ ’’ 

Resorcinol ( 1 : 3-dikydrozybenzene), 
4-ammo-, mono-methyl and -ethyl 
ethers, constitution of (Henrich 
and Birknkr), A., i, 1325. 
d/thio-. See Benzene, wi-dithiol-. 
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Resorcinolbenzein (Pope), P., 378 ; 

(K EHRMANN), A., i, 1352. 
Resorcinolbenzein dimethyl ether di- 
chloride, derivatives of (v. Liebig), 

A., i, 1199. 

Resorcylideneanthranilic acid (Ekeley 
and Clinton), A., i, 395. 

Respiration (animal) during muscular 
rigidity (Roaf), A., i, 1124. , 

influence of the acidity of blood on ] 
(Poroks and Sample), A., i, 1123. 
action of adrenaline on (Fuchs and 
R<VrH), A., i, 793. j 

influence of calcium and potrtaium j 
salts on (Hooker), A , i, 305. j 
influence of enzymes in (Bach), A., i., ■ 
543. 

in the duck (Orr and Watson), A. , i, j 
1011 . 

of insects (Battelli and Stern), A., : 
i, 1237. 

of ruminants (Zuntz, v. orr Hride, 
Klein, v. Markoff, v. Dschandi- 
eri, and Djadkow), A., i, 677. j 
forced, absence of apuea after (Booth - 
by), A., i, 120. 

excretion of carbon monoxide after 
muscular work following (Hig- 
ley), A., i, 921. 

of oxygen, relation between narcosis 
and (Wintekstein), A., i, 785. 
Respiration (plant), anaerobic (Kostyt- 
SCHEV), A., i, 688. 

conditions governing (Maquenxk and 
Demoussy), A., i, 429. 
hydrolytic oxidation in (Pai.ladin), 
A., i, 570. 

Respiration apparatus for small animals 
(Fridericia), A., i, 1122. 

Respiration colorimeter (A. V. and A. 

M. Hill), A., i, 666. 

Respiratory centre, determination of 
the stiinulability of the (Purges 
and Sample), A., i, 1123. 
influence of the, on neutrality and on 
the carbon dioxide tension of the 
blood (Hasselbalcii), A., i, 119. 
response of, to the ionic concentration 
of oxygen, carbon dioxide, and 
hydrogen in the blood (Campbell, 
Douglas, Haldane, and Hobson), 
A.,i, 1011. 

Respiratory exchange, influence of the 
brain on (Hannemann ; Alexand- 
er ami Csf.rna), A., i, 1011. 
influence of alcohol on the (van Hoo* 
gknhuyze and Nieuwknhuyse), 
A., i, 1123. 

action of radium emanation on the 
(v. Besczur and Fuchs), A., i, 792. 
of leaves, e fleet of chloroform on 
(Tuoday), A., i, 1425. 


Respiratory metabolism, 

phosphorus on (Hirz), a j A'S* r,f 

Retenequinone, condensation of •, 
ketomc compounds (Heidu^ h.- 
Khudadad), A., i, 1368 HkA an 'l 
q ” nine 

Rhamnose group, nomenclature ,.F 
(Marshall), P., 54. lli “ 

Rhamnosidea, behaviour of in u 
mal organism (Gar [ vs ), i 
RhamnoMntMn and its 
(Krasovski), A., i, 498. ( 

Wmim, constituents of a new tum** ,, 
from Altai (Tschirch and Ri 
ski), A., i, 434. '■ 

Rheumatism, propionic acid fl, lui . , 
ltl ((hCllSNEK DE Co.M\<k V 
680. ' - *'*’ K 
Mkostonw, Cuvieri, chemical studio ril . 
(v. Zeynek and Amesedf.!!' V 
678. ’ ,jl * 

o/icRhodamine, ^rachloro- (Hi«m j 
i, 648. V ’ hA " 

Rhodium, decomposition of fami? !tl .;,i 
by (Black adder), A., ii, 36. ’ “ 
Rhodidichlorodimethylgloximinic acid 
and its salts (Tschvoaev ami Lfuk- 
DINSKI), A., i, 1161. 

Rhodium, separation of, from pallmlium 
(WundePv and ThCrixobr), \ ii 
884. 

' Rhododendron fcrrwjincuht. galls ].ro- 
t duced by Keobasldio.ui r,o-ein<l m- 
(Zei.lxkk), A., i, 572. 

1 r^-Ribose (Alberda van Kkensimn 
and Blanksma), A , i. 1044. 

; f-Ribose, conversion of J-ambinose hii- 
(Alberda van Ekenstkin a:-i 
Blanksma), A., i, 445. 

Rice, etfcct of metallic salts on the cul- 
ture of (Rocas), A., i, 235. 
hydrolysis of starch from Tanaka. 
A., i, 446. 

Rice-bran, presence of nicotine acid in 
(Srzi’Ki and Matsunaga), A., i. 

I 235. 

j Rice plant, amounts of sulphur ami 
chlorine in the (Thompson). A., i. 

1430. 

Ricinoleic acid (Rassoav and Rrwv 
sky), A., i, 702. 

Ricinstearolic acid and its derivative 
(Muhle), A., i, 823. .... 

Riebeckite from Orisons, Switzer.ami 
(Cornelius), A., ii, 332. 

Rings, polyatomic, formation of (Uaxki. 

and Kirn berg er), A., 


Ring compounds, new series 

and Thorpe), P., 346. 


of (Bef.>i 
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BiDK rotwu, laws of strain in (Hiss- 
rero). A., i, 849. 

tricyclic, nomenclatnre for (Buchner 

and WBOAKD). A., i, 888 
River water. See under Water. 
Boasting operation., scientific founda- 
tions of (SCHEXCK), A., ll, 1057. 
Bobin, properties of (Robert ; Power), 
A„ i, 1428. , . . 

Mima fseuiaeaaa, robin and pbasin 
of (Kobrrx: Power), A., i, 1428. 
D.A. mrlmjirt.ivitv of (BeLLMER), A.. 


ii, 549* . . - 

alkaline, composition and origin oi 
(Smyth), A., ii, 718. 
estimation of alkalis in (Krish- 


NAYYA), A., ii, 339. 
estimation of chromium and man- 
ganese in (Dittrich), A., ii, 
344. . 

estimation of carbon dioxide in (Ditt- 
rich and Eitel), A., ii, 72. 

Rock-salt, blue, hclinm in (Valen- 
tinrr), A., ii, 610. 

Rods, small, for preventing superheating 
(Haurrlbr), a., ii, 671. 

Romerite (Scharizer), A., ii, 715. 

Rontgen rays. See Rays. 

Roots and allied organs, presence of 
hemicclluloses in (Stieger), A., i, 
1029. 

Rose-bengal. See Fluorescein, ertchloro- 
tetraioao-. 


Rotation of optically active substances, 
influence of chemical constitution 
on (Rupe and Wolfsleben), A., 
i, 264; (Rupe), A., i, 266. 
influence of solvents on the (Pat* 
TERSON and Forsyth), T., 2263 ; 
1\, 284 

relation between temperature and 
_ (Patterson), T., 145. 
variation in the, of organic compounds 
(Armstrong and Walker), A., ii, 
543. 


Rotatory dispersion. See Dispersion. 

Rotatory power and chemical constitu- 
tion (Pickard and Kenyon), T., 
1923 ; P., 266, 296. 
and constitution of optically active 
substances (Rupe and Lenzinger’' 
A., i, 884. 

co-ordination of, for different wave- 
lengths, temperatures, and solutions 
(Pickard and Kenyon), P., 296. 
of solutions (Livens), A., ii, 543. 

Rubber. See Caoutchouc. 


vi p-rays ] 

(Bergwitz), a., ii, 656. 
and potassium and caesium, comp 
tive influence of, on Asperg 
mger (Sauton), A., i, 146. 


Rubidium salts, influence of, on yeast 
(Bokorny), A., i, 428. 
precipitation of heavy metals with 
(Wagenaar), A., ii, 348. 

Rubidium osmibromide (Gutbier), A., 
11,714. 

platini-iodide (Datta), T., 427 ; P., 
79. 

fctframolybdates (Wempe), A., ii, 59. 
copper nitrate (Kurt knacker), A., ii, 
710. 

nitrite (Ball and Abram), T., 2130 ; 
P., 197. 

sulphide, preparation uf (Rengadk 
and Costeanu), A., ii, 405. 

Rubiphyllin and its potassium salts 
and dimethyl ester (Willstatteh, 
Fischer, and ForsAn), A., i, 1216. 

Rubiporphyrin and its hydrochloride 
and dimethyl ester (Willstattek, 
Fischer, and Forr£n), A., i, 1217. 

Rubremetine hydrochloride (Carr and 
Pyman), P., 227. 

Ruminants, respiration and metabolism 
Of (ZUNTZ, V. DER HeIPE, KLEIN, 
v. Markoff, y. Dschandieri, and 
Djadkow), A., i, 577. 


S. 

Sabinol-glucoside and its tetra-acetyl 
derivative (Hamalainen), A., i, 639. 
Sabinolglycuronic acid and its sodium 
and strychnine salts (Hamalainen), 
A., i, 134. 

Saccharic acid in latex (Gorter), A., i, 
148. 

“ Saccharin ” [o-benzoicsnlphinidc), de- 
tection of, in beer (Ledent), A., ii, 
892. 

estimation of, in foods (Karas), A., 
ii, 642. 

Saccharine substances, detection of, in 
urine (Turner), A., ii, 736. 

Saffron, detection of, in farinaceous foods 
(Martini), A., ii, 643. 

Safranine, constitution of, and amino-, 
and its salts (Havas and Bekn- 
iiard), A., i, 1245. 

diazotisation of (Grandmougin and 
Smirous), A., i, 1392. 
rt/»i?Safranine, amino-, and its platini- 
chloride (Ha\ t as and Bernhard), A. 
i, 1246. ' ’ 

weSafrole, polymeride of (Puxeddu) 
A., i, 460. h 

Salicin, a-amino-, hydrochloride (Irvine 
and Hynd), T., 54. 

Salicinase in almonds (Bertrand and 
Compton), A., i, 1426. 



ii.1478 ’ 


INDEX OF SUBJECTS. 


Salicylaldehydeazine, 5-bromo- (ToBRKY | 
and Brewster), A., i, 650. 
Salicylaldehydephenylhydrazones, iso- 
meric (Lockemann and Lucius), A., ! 
i, 481. 

Salicylaldehyde-^-ditolylhydraxone 

(Graziani and Bovine), A., i, 984. 
jS-Salicylglucoaide (Bourquelot and 
H^rissey), A., i, 747. 

Salicylic acid (o hydroxybenzoic acid), | 
solubility of (Sava it no). A., i, 1189. j 
iron compounds of (Weinland and 
Herz), A., i, 1189. 

chromous and ferrous salts (Cal- ■ 
CAGNl),A.,i, 1154. 

fenchyl ester (Chbmischb Fabkik I 
von Kereszty, Wolf &. Cib), A., 1 
i. 376. 

phenyl ester (salol), pharmaceutical i 
incompatibilities of (Bellucci), A., ] 

i, 179. 

detection of, in milk and beer (Wage- 
naar), A., ii, 1082. 
detection and estimation of, in fruit 
juices (Heintz and Limprich), A., 

ii, 737. 

estimation of, in foods (van Raaltr), ! 
A., ii, 162. 

Salicylideneanthranilic acid, bromo- 
(Ekeley and Clinton), A., i, 395. 
4-Salicylidenebis 5-amino-l-phenyl-3- 
methyipyrazole (Michaelis and j 
Schafer), A., i, 526. 
2-Salicylidenehydrazinohydrindene, i 

dM -hydroxy- (Peacock), T., 674. I 

Saline purgatives, mode of action of | 
(Coret), A., i, 550. 

Saliva, effect of water drinking on the • 
digestive efficiency of (Bep.gf.im and 
Hawk), A., i, 669. 

of the horse, choline and allied bases 1 
in (Hovdas), A., i, 551. 
human, amylase content of, during 
nutrition (Evans), A., i, 418. j 

the diastatic action of (Hirata), 
A., i,123. 

estimation of thiocyanates in'(AuiF.N- 
rieth and Funk), A., ii, 451. 
Salivary glands of cephalopoda, p- 
hydroxy-/3phenylethylaminc from 
(Henze), A., i, 1136. 

Salix cap rea, enzymes in the leaves of 
(Bolin), A., i, 1120. 

Salmine, rate of extraction of, from 
dried fish tissue (Robertson), A., ii, ! 
492. 

Salol. See Salicylic acid, phenyl ester. 
Saloquinine. salt of, with novaspirin 
(Angeloni), A., i, 1377. 

Salts, emission of negative corpuscles 
by, after treatment with cathode rays 
(Volmer), A., ii, 6. 


Salt., refraction, dispel,,, ln(J , 
sociation of, m water l it? ,],s - 
ler), A., ii, 645. ' EYin 'Kii.. 

electrical conductivity of tl 
of (Schmidt), A., ii, 747 10 
electrolytic dissociation of in 
dance with the mass |J- 
and Romann), A., ii, '*' llLL EK 
and alcohols and water «ri ni y, ■ 
in systems of (Franco 
bttMtY), A., ii, 685. * 111,1 

equilibrium of double tern-m- ■ 
tnres of (Janecke), a. ii L mis ' 
reciprocal pairs of (Mesoe' Y Vi ■. 
weight relationships 'i'Z' 
(Janecke), A., ii, {95 

determination of heats of s'ohub,,,,, 

in water and alcohol ( lir 
vski). A., ii, 671 , 670 ' 

hygroacopy of (Habemiaxv 1 ;; 

gradual hydrolysis of (Wacnf,. i 
ii, 200, 765. ’ 1 

diuretic and colloid-chemical ami,,,, f ,< 
(Fischer and Sykbs), A., ii, *50 
antagonism between anastlietiiM,] 1 
(Lillie), A., i, 318. 
precipitation of, by the corrcspoi, 
acids (Masson), A,, ii, 483 . * 

action of, in the sparing of uitro<vu 
(Pescheck), A., i, 925. 
complex, formation of {Lev am] 
Mannchen), a., i, .346. 
mineral, nomenclature of (Uiiraim 
A., ii, 775. 

dissolved, dielectric constants of 
(Walden), A., ii, 98. 
double, density of (CiIAi VEXEr am! 
Uiibais), A., ii, 479, 
with acetone of crystallisation 
(Marsh and Rhymes - !, t 
62 . 

and complex (Dm . ui), A., ii, 319. 
fused, as solvents (SackitF. A., ii. 

567. 

heated, emission of ions from 
(Richardson), A., ii, 903. 
hydrated, specific heat of (Koi.u and 

Accame), A., ii, 828. 
inorganic, absorption of lifilit k 
(Anderson ; Brown), A., ii, 454 ; 
(Houstoun ami Okay ; Horsiurs 
and Cochrane). A., ii. ill!*; 
(Houstoun), A., ii, 650. 
neutral, influence of, on catalytic 
reactions (Snehilage), A., ii. 
1044. 

action of, on the hydrolysis 01 
esters (Taylor), A., ii, 940, 941. 
See also Neutral salt action, 
readily decomposable, thermal dis- 
sociation of (Friedrich), A., it 
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Sult-grav, hydrogen cyanide in (Blask- 
Sal^hy'droites. constitution of (de For- 

ckasd), A., ii, 567. 
efflorescence of (Boulanger and 
Urbais), A., ii, 34, 203. 

Salt solutions, latent heat of evaporation 

of (Lvnnon), A., ii, 475. 
effect of, on marine animals ( jaolt- 
2o v) A., 1, 224. 

aqueous, absorption of light by (Coy, 
Schaeffer, and Jones), A., n, 


specific gravities of (TsCHERSAJ),A. , 
ii, 112; (Buchanan), A., », 758. 
coloured, influence of concentration 
and of colourless metallic ions on 
the spectra of (Hantzsch, Gar- 
rrtt, and Gajrvski), A., ii, 893. 

Salvarsan (diavrinodihydroxyarsenobeiiz- 

nit hydroch foride), effect of, on 
hiemoglobiu (Dalihier), A., i, 427. 
effects of injection of (Ai.wens), A., l, 

795- 

Sands, solution of the constituents of, 
by rain or liver waters (Dieneut), 
A,, ii, 504. 

0-Santenol (Hamalainen), A., i, 134. 

a- San tenol - d glucoside and its tetra- 
acefcvl derivative (Hamalainen), A., 


i, 989. 

aSantenolglycuronic acid (Hama- 
i.aixkn ), A., i, 134. 

Santenonol and its semicarbazone (Ha- 
ma lain kn), A., i, 134. 

Santenonolglycuronic acid and it* strych- 
nine salt (Hamalainen), A., i, 134. 

Santonic acid, hydrogenation of (Cus- 
mano), A., i, 730. 864, 1195. 

Santonin, constitution of (Angeli), A., 


white and yellow, absorption spectra 
of (Piutti), A., ii, 896. 
constitution and hydrogenation of 
(Cusmano), A., i, 864. 
hydrogenation of (Wienhaus and v. 
Oettisgbx), A., i, 474 ; (Wede- 
kind and Reniers), A., i, 476; 
(Wiexhavs), A., V1195. 

Santoninic acid (Cusmano), A., i, 275. 

Santoninoxime and. its derivatives (Cus- 
mano), A., i, 275. 

Saponin, removal of precipitates with 
(Bi nge), A., ii, 722. 
detection of (Rokentualer), A., ii, 
354. 


Saponins, structure of natural (van her 
Ha ar). A., i, 640. 

estimation of (Korsakov), A., ii, 83. 
Sarcolactic acid. See <7- Lactic acid. 
Sarsaparilla root, constituents of 
(Power and Salway), P., 372. 


Sarsapic acid and its dimethyl ester 
(Power and Salway), P., 372. 

Scandium, extraction of, from wolfra- 
- mite (Lukens), A., ii, 962. 
platinocyanide, preparation and pro- 
perties of (Orlov), A., i, 27. 
platinocyanides, crystalline form of 
(Tschirvinski), A.,i, 348. 

Scatole ( 3-methylindole ), estimation of, 
in feeces (Moewes), A., ii, 81. * 

Schiffs bases, addition of negative 
radicles to (James and Judd), P., 196. 

Scopolamine, physiological action of 
(Cloetta), A., i, 426. 
pharmacological detection of the 
sulphuric acid esters of (Trende- 
lenburg), A., i, 1135. 

Scorodite from Rhodesia (Zealley), A., 
ii, 232. 

Sea-urchin’s eggs. See Eggs. 

Sea water. See under Water. 

Sebacic acid, salts of, with the rare 
earths (Whittemore and James), A., 
i, 248. 

Secretin (L aunoy and Oechslin), A., i, 
557. 

Seeds, germination of, chemically 
treated and exposed to light 
(Simon), A., i, 431. 
action of light on the germination of 
(Lehmann), A., i, 687. 
influence of various substances on the 
germination of (Bokorny), A., i, 
569 ; (Varvaro), A., i, 570. 
extraction of lecithin from, and its 
hydrolysis (Trier), A., i, 1028. 
extraction of lecithin and like sub- 
stances from (Trier), A., i, 1140. 
action of poisonous substauces on 
(Arcuichovski), A., i, 687. 
buckwheat, pigments in the husks of 
(Fesslkr), A., i, 805. 
germinating, formation of pentosans 
by (Brrnardini and Galluccio), 
A., i, 570. 

leguminous, culture experiments with 
(Robert), A., i, 690. 

Selaginclla Icpidophylla , trehalose in 
(An8ELmino and Gilo), A., i, 1034. 

Selenic acid. See under Selenium. 

o-Seleninbenzoic acid anil its anhydride 
(Lesser and Weiss), A., i, 1184. 

Selenious acid. See under Selenium. 

Selenium, presence of, in hydrochloric 
acid (Moles and Pina de Rubies), 
A., ii, 209. 

atomic weight of (Bruylaxts and 
Bytebier), A., ii, 500 ; (Janxek 
and Meyer), A., ii, 948 : (Meyer). 
A., ii, 1048. 

molecular structure of (Beckmann) 
A., ii, 858. 
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Selenium, fluorescent spectrum of (Steu- o-Selenonbenzoic acid, barium k it 
bino), A., ii, 816 ; (Dikstelmrier), ser and Weiss), A., i n 8 i 1 ‘ «'■ 
A., ii, 1000. Selenonine and its derivative -v 

colloidal (Gutbier and Heinrich), uux), A., i, 1091. 

A., ii, 694; (Meyek), A., ii, Selenophenyl-0-naphthylann np , 
1048. Lius), A., i, 1092. ' 0 PA 'E- 

behaviour of, with iodine (Beckmann Selenoxanthone-o-carboxyUc arid i 
and Hanslian), A., ii, 402. ser and Weiss), A., i, a Le ‘- 

Selenium alloys with antimony (Parra- Seienoxydiphenylamines '//uitrr 
VANO), A., ii, 415. their derivatives (OnRNEi.ny / 'a Jll - ! 

with bismuth (Parrayaxo), A., ii, 1090. 1 * •; i. 

415. Selinene, constitution and derivativ 

Selenious acid and ammonia, electrical (Semmler and Rissk\ a., i, 
conductivity of mixtures of Selineaeketomonocarboxylic ’ 
(Cornec), A., ii, 466, methyl ester (Semmi.ei: and Rp*. 

action of aliphatic unsatnvated I A., i, 189. 
acids on heating with (Fokin), Selinenol (Semmler and r 1<sF \ . 
A., i,44‘2. i, 66 . A - 

compounds of titanium dioxide Semicarbazide, action of ^udiiiin Ijvh 
with (Brener), A., ii, 514. bromite on (Srou.ii , A., j. 545 ' 

detection of small quantities of hydrochloride, action of. on 
(Meyer and .Tanner), A., ii, ones (Hrit.bron and IIen-jiLL- 1 ' 

788. T., 1404 ; P., 226. % 

Selenic acid and its sodium salt, 2-Semicarbazinohydrindene. <U- aD ,j 
preparation of, and their use in 1 -hydroxy- (Peacock), T., 67& 
the estimation of bromine Semicarba zones, (Wilson- and jj Pi , 

(Gooch and Blumenthal ; Blu* bron), T., 377 ; P.. 59; Hbilrri'.\ 
menthal), A., ii, 148. and Wilson), T., 1501 ; l\. ^ 45 . 

action of toluene with (Doughty Senecioic acid (Asahina), A., i, 1041 
and Elder), A., i, 962. i 8 enna leaves, constituents of 'Tens, 

compounds of titanium dioxide T., 2006 ; P., 278. 
with (Rp.enek), A., ii, 514. Sericite from North Wales jllvn kjn- 

Selenium oxybromide (Glauber), A., ii, ; .son and Smith), A., ii, 66 . 

403. Serpentines from California (Ki;amm . 

Selenium organic compounds (Weiz- A., ii, 331. 

mann and Stephen), P., 197 ; (A. v. Serum, behaviour of calcium in iTaka- 
and E. Wasskrmann), A., i, 1181 ; hashi), A., i, 544. 

(Fromm and Martin), A., i, 1323. relation between complement action 
aromatic (Lesser and Weiss), A., i, - and surface tension of (Sciimji-t. 
1184. . A., i, 1406. 

Selenium, detection and estimation of, inactivation of the complement in 
in mother liquors from sulphite cellu- (Schmidt), A., i, 1406. 

lose (Klason and Mfj.lquist), A., ii, of rabbits, properties of, after in.;-.- 
526. tion of emulsion (Orta), A., 


Selenocyanates, aromatic, preparation of 1260. 

(Farbenfarriken vorm. F. Bayer Klausner reaction of (Klaysseu. A., 
& Co.), A., i, 458. i, 135. . 

1-Belenocyanoanthraquinone and its 5- estimation oL the alkalinity M, wn 
gal phonic acid, potassium salt (Far- \ neutral-re •* paper ;Snai’I’F.u , A..n. 

benfabriken vorm. F. Bayf.r A j 740. 

Co.), A., i. 495. 1 Serum proteins, composition of. in vaii-n- 

Seleno o-and -/3-dinaphthylamines(CoK- | animals (Robertson), A., f !--■ 
nelius), A., I, 1092. Sesame cake, constituents of (Ghe«»iiik 

Selenodiphenylamine (Wfjzmann and and Carpiaux), A., i, 152. 

Stephen), 1\. 196. Sesame oil, nnsapouifialde.ennsutueim 

and mono- and (//-amino-, and their of (HeidUSCHKA), A., i. 1031. 

derivatives (Cornelius), A., i, detection of (Bosch), A., ii, WO. I} 
1090 , j Scseli boceoni, constituents 01 t.lie 01 . 

Seleno-?>-ditolylamine (Cornelius), A., : from (Francescos! and 8 erna 
i, 1092. , motto), A., i, 1079. 

Selenonaphthenindoleindigo. See Ind- Sesquicamphene (srmmi.e.1- 3111 
oxyaelenonaphthenone. i bero), A., i, 378. 
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SMduiounplieaol (Skmmler and Roskn- | 

berg). A., 378. 

SlfUl! estimation of .» , 

(KnAPiviN), A., ii, JJ5. 
estimation of sulphur in (Cavei.), A., 

sJblg 42S a P par.tn, ! 

WrNTERNITZ), A., II, 130, (K EMI ¥), | 

ShMk"’and' acapnia (Jakewav and 

Ewixo), A., i, 935. .. 

Shonkiaite (Broowm), A, u. 

Silane, estimation of acidity in (Shak- 
sos, Calvin, and Husgerfokd), A., 
i, 809. 

Silica. See under Silicon. 

Silicalcy&nogen, attempts to prepare, 
a ,„l synthesis of its calcium salt 
(Reynolds), A., ii, 212. 

Silicates. See under Silicon. 

Silicic acid. See under Silicon. 

8ilicon, valency of (Schlenk), A., i, 34. 
thermoelectric behaviour of (Fischer, 
Lepsiuh, and Baerwind), A., ii, 
550. 

thermoelectric power of (Koknigs- 
berger}. A., ii, 667. 

Silicon alloys with iron (Cuarpy and 
Cornu), A., ii, 512, 852 ; (Vi- 
cornoux), A., ii, 512. 
magnetic properties of (Gumlich 
and Goerexs), A., ii, 17. 
separation of graphite in (Charpy 
and Cornu), A., ii, 602. 

Silicon compounds (Martin), P., 190. 

Silicon trichloride, spectrum of, in 
active nitrogen (Jevons), A., ii, 
813. 

action of, on aldehydes and ketones 
(Currie), A., i, 1043. 
action of, with sulphur trioxide 
(Sangf.r and Rieoel), A., ii, 
405. 

bichloride, action of magnesium 
methyl iodide on (Martin), A., i, 
961. 

fefrafluoride, baud spectrum of (Por- 
i.ezza), A., ii, 814. 
weight of a normal litre of (Jaque- 
Rod and Tourpaian), A., ii, 401, 
772. 

nitride, heat of formation of (Matig- 
non), A., ii, 830. 

dioxide [silica), allotropy of (Suits 
and Endkll), A., ii, 318. 
various forms of (Fenner), A., ii. 
133. 

transformations of, at high tem- 
peratures (Endell and Rieke), 
A., ii, 134. 

equilibria between alkali carbonates ■ 
and (Niggli), A., ii. 1036. 


Silicon dioxide (silica), and calcium 
oxide and phosphoric oxide, 
equilibrium of (Nielsen), A., ii, 

• 407. 

’ reduction of (v. Wartenberg), A., 
ii, 47. 

separation of, from tungsten (W un- 
der and Schapira), A., ii, 797. 

Silicic acid, volume of voids in gels of 
(Bachmann), A., ii, 121. 
hfcmolysis by (Liebers), A., i, 922. 
detection of, in urine (Salkowski), 
A., ii, 244. 

estimation of, in human thyroid 
glands (Schulz), A., i, 131. 
estimation of, and its separation 
from tungstic acid (Hermann), 
A., ii, 796. 

Silicic acids, isolation of, and consti- 
tution of their salts (Baschieri), 


A., ii, 213. 

Silicates, hydrothermal formation of 
(Morey and Niggli), A., ii, 861 : 
(NiGGtrandMoRRY), A., ii, 1054. 
crystallisation of (Kittl), A., ii, 47, 
319. 


mineral, constitution of some 
(Washington), A., ii, 66. 
melting point of (Leitmeieu), A., 
ii, 613. 

coagulation of, by hydroxyl ions 
(Rohland), A., ii, 955. 
decomposition of (Hempel), A., ii, 


244. 

effect of peat on the weathering of 
(Niklas), A., i, 812. 

Silicon organic compounds (Martin), 
P., 190; A., i, 1313; (Robison and 
Kipping), P., 348 ; (Kipping and 
Robison), P., 374. 

Silicon, estimation of, graviuietrically, 
in steel (Zinberg), A., ii, 796. 

Silicoses (Martin), P., 190. 

Silk, dyeing of (Suida), A., i, 779 ; 
(Salvaterra), A., i, 1219. 

Silver, atomic weight of (Guye), A., ii, 
770. 

modifications of (Kohlschutter and 
Eydnann), A., ii, 589 ; (Kohl- 
schutter), A., ii, 702. 
colloidal (Gutbier and Weingart- 
NEr), A., ii, 1034. 

electrolytic deposition of (Kohl- 
schutter and Tokopoff), A., ii, 
285 ; (Kohlschutter, Toropoff, 
and Pfandrr), A., ii, 286 ; (Kohl- 
schutter and Schacht; Kohl- 
schutter), A., ii, 287. - 
potential of, in methyl alcohol solution 
(IsoARiscnEv), A., ii, 664. 
formation of twinned crystals of 
(Rosenhain and Ewen), A., ii, 119 . 
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Silver, absorplion curve of colloidal 
solutions of (Gans), A., 11, 85. 
effect of oxidising agents »» »' 

solution of, in cyanide solution 

(AshbAbv), A., ii, 842 ; (Kelchiv 
stein), A., ii, 848. j 

Silver alloys with cadmium (Cm.- 
pester), A. , if? 135. . . 

with copper, anodic heh»' ,0 " r 
(Reicbissteis), A., 11, 588. 
with copper and nickel (ns Cesahis), 

A. , ii, 1061. , ;i 

with manganese (AkRIVAUT), A., n, 

with mercury and tin (h NIG I 1T and 
Joyner), T., 224< ; P., ^ 82 A T 
with zinc (Carpenter and tv hue- 
ley : Carpenter), A., n, los. 

SUver salts, oxidation of organic de- 
velopers with (Krotf), A., 1, 802 
action of halogens on (Taylor), ,1m . 3 • 
comp olinda of hexamethylenetetr- 

amine with (Vaxixo and Sachs), 

Silver azoimide, action of light on 
(Wohler and K rueko), A., n, 
702 

bromide, crystallisation of (MarsH 
and Rhyme-s), T„ 781; P.,62, 
degree of dissociation of (Schulze:, 
A., ii, 192. . 

chloride, degree of dissociation ol 
(Schulze), A., ii, 192. 
haloids, toxicity of (Guos), A., i, 
compounds of, with ethyl phosphite 
(Arbuzov and Kautaschoi), A., 
i, 333. 

arsenic haloids (Hilpert ami Herr- 
mann), A., ii, 704. 

iodide, allotropy of (Benedicks), 
A., ii, 599, 752. 

crystalline, and its double sails 
with alkali iodides (Marsh amt 
Rhymes), T., 781 ; P-, 62. 
electrolysis of (Brum and Scarpa), 
A., ii, 472. .. 

Wi-amolybdate (M emit.), A., ii, 5, . 
thoromolybdate (Bahuieki), A., n, 
779. 

nitiatp, electromotive force of con 
centration cells of (Bell and Fnu>), 

A., ii, 551. i 

nitrite, electrolysis of (Dhah and 

BiIAITAI HARYVA), A., II, 660. 

oxide (v. Wahtenbf.ru), A., n, lot. 
preparation of (Madsen,, A,, , 

ceriunfsulphate (Pozzi-Escot), A., ii, 

sulphide, mixtures or aluminium 
sulphide and (Cambi), A., ii, 2H- 
thioafuminates (Cambi), A,, h, m. 


SUver sodium thiosulphate, comnounJi 


of acetylene-silver acetylide ipy 
uki), A., i, 241. 

Silver acetylide, compounds ofacetvl.-i,* 
sodium silver thiosulphate, and l vim' 
duri), A., i, 241. 

Silver, detection of (Malatesta ;U[ ,\ . . 
Nola), A., ii, 878. 
apparatus for estimation of, by t].,. 
thiocyanate method (Ivanov) \ 
ii, 340. 

estimation of (Dewey), A., ii, 3,10. 
Siphon ates, callose in the nirniWar-c ( ,- 
the (Mikande), A., i, 432. 
Sitosterol-rf-glucoside ami its dtriva- 
tives (Salway), T., 1024 ; 1’., 17(1. 
Skemmatite (Ford and Bradley 1 , \ 
ii, 869. 

I Skin, occurrence of fluorine in the 
(Gautier and Clai smann\ \ ; 

677. 

frog’s, absorption of water lv ;i.e 
(Maxwell), A., i, 1131. 

Slag, basic, estimation of phosjilioii. 
acid in (I’orp ; Netbacku), A,. 

ii, 876. 

containing silica, estimation ..f 
phosphoric acid in (Povr, Cmvi. 
zen, Hofer, and Mentz), A., ii. 
336. 

Thomas, estimation of phosphoric acid 
in (Simmermacheu), A., ii, 241, 
8nail, heart of. See Heart. 

Snake, keratin from skins of :l)vni- 
tala), A., i, 779. 

1 1 Snowberry . ” See Symphon w* .•'>■■■ 

nWSUS. 

Soaps (Reychlek), A., i, 6. 

behaviour of calcium and magnesium 
’ salts with solutions of (Masteid 
and Smith), T., 992 ; P., 76, 
effect of, on phagocytosis Him- 
bitkoer and of, 11aan\ A., i, 1012. 
ammonia, electrical eoiidnctivity air; 
viscosity of solutions of (0<>i.i ; - 
Schmidt and Weissmann;, A., n. 
178 . , . ., , 

Sodalite group, constitution ol in 
(HlLLKRllAX'D), A., ii, 1064. 
Sodamide, syntheses by means of (Hai- 

i.er and Baubk), 1, «4.. 
interaction of alkyl haloids * ' » • 
liquid ammonia (t hablai), A- • 

Sodium as a member of ajadi'Uiii'f 

scries (Brows). A., n. - n)) x y 
influence of neutral . 

absorption of vapour 0 

hagen), A., ii> *■ ( i ( , CO ii)posili['H 

ii. 295. 
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Sodium, reduction of metallic chlorides 
by (Husteii), A., ii, 701, 
action of, in liquid ammonia on acely- 
lento hydrocarbons (Lebkau and 
Picon), A., i, 950. 

marine plants requiring (Osterhout), 
A., i, 571. . 

distribution of, in the animal organism 
(Gerard), A., i, 120. ] 

Sodium alloys with mercury, action of 
water on (Baker and Parker), T., 
2060 ; 1\, 298 ; (Parker), T., 2071 ; 

P. 299. 

Sodium salts, electrical conductivity of, 
iu alcohol solution (Dhar and 
B H ATTACH A r. V YA ), A., ii, 913. 
action of, on frog’s muscle (Bun* 
ridge), A., i, 320. 

mauurial value of (Schulze), A., i, 
580. 

Soditun arseuite, action of, on ethyl 
disulphide (Gutmann), A., i, 698. 
bromide, equilibrium of cadmium and 
potassium bromides with (Bran d), 
A., ii, 409. 

and iodide, conductivity and ionisa- 
tion of (Robertson and Acrbb), 

A., ii, 748. 

tiypobromite, action of, on semicarb- I 
azide (Stoll£), A., i, 345. 
carbonate, vapour pressures of solu- j 
tions of (Gerasimov), A., ii, i 
1024. 

ami calcium hydroxide, equilibrium 
of (FedotRev), A., ii, 957. 
mauurial experiments with (Leath- 
er), A., i, 691. 

use of phenol phthalein for detection 
of, in sodium hydrogen carbonate 
(Richter), A., ii, 152. 
analysis of a mixture of copper 
sulphate and (dr Vries), A., ii, 
62.5. 

and hydroxide, estimation of, in 
solution (Bradbury and Owen). 

A., ii, 339. 

chloride {common sail), double spec- 
trum of (Bancroft), A., ii, 741. 
vapour pressure of solutions of 
i.Stkranski), A., ii, 923. 
volatility of (Wagexaar), A., ii, ! 

1073. ’ 

equilibrium of cuprous chloride and ! 

(Kiirmann and Xoss), A., ii, 53 i 
ami potassium chloride, diffusion of 
mixtures of (Titov), A., ii, 480. j 
and nitrate, barium chloride and i 
nitrate and water, equilibrium in 
tlie system (Coppadoro), A., ii, : 
196. 

fusion of tin chloride with (Rack), f 
A., n, 605. 


Sodium hypochlorite, electrolytic pre- 
paration of (Prausnitz), A., ii, 49 
825. 

chloropvrosulphonate (Trad be), A. 
ii, 947. 

chromate, equilibrium of potassium 
chromate (Flach), A., ii, 587. 
bichromate, solubility of, in alcohol 
(Reinitzek), A., ii, 865. 
fevrifluoride (Greeff), A., ii, 975. 
fluorosulphonate(TKAUnE),-A., ii, 947, 
haloids, huminescence of (Farman), 
A,, ii, 743. 

equilibrium in binary systems of 
(Schobrrt), A., ii, 956. 
iodide, action of, on acetone (Shu’SEY 
and Wernf.k), T., 1255 ; P., 194. 
crystallisation of, with acetone 
(Shipsey and Werner), P. . 117. 
ieframolybdate (Rosenheim, Felix, 
and Pinsker), A., ii, 224. 
thoro molybdates (Barbieri), A., ii, 
779. 

nitrate ( Chile saltpetre ), solubility of 
mixtures of sodium nitrite and 
(Oswald), A., ii, 701. 
manuiial experiments with (Tack is 
and Brune), A., i, 1432. 
estimation of (Au.kn), A., ii, 726. 
nitrite, solubility of, and of its mix- 
tures with sodium nitrate (Oswald), 
A., ii, 701. 

iiitrosotrisulphonate (Trad be), A., ii 
947. 

oxide, heats of combination of, with 
acidic oxides (Mixter), A., ii, 756. 
hydrogen phosphate, solubility of, and 
its hydrates (Men zif.s and Humph- 
eky), A., ii, 701. 

hypopbosphite and hyposulphite, re- 
duction of copper sulphate by 
(Myers and Firth), A., ii, 322. 
radium selenate (Merck and Eicn- 
holz), A., ii, 374. 

silicate, preparation and recry stallisa- 
lion of, and its hydrates (Vesteh- 
berg), A., ii, 406. 
reaction between ferric chloride and 
(Lieseoang), A., ii, 861. 
sulphate, anhydrous, solubility of, in 
water (Wilber),- A., ii, 672. 
and manganese sulphate and water, 
equilibrium in the system 
(SCHREINEM AKERS and VAN 

Prooije), a., ii, 775. 

a °311 W °°l A., ii, 

influence of, on the growth of plants 
(Haselhoff), A., i, 1425. 
and thiosulphate, cryoscopy of 
(Leenhardt and Boutaric). A 
ii, 669. ’ 
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Sodium sulphate, compound of, with 
cobaltous sulphate (Calcagni and 
Marotta), A., ii, 1000. 
hydrogen sulphates and pyrosulphates 
(D’Aks), A., ii, 405. 
yttrium sulphate (James and Hoi.deM, 

A., ii, 508. 

sulphide, preparation of (Rengade 
and Costeaku), A., ii, 405. 
monosulphide, preparation of, from 
the corresponding hydrosulphide 

(Thomas and Rule), T., 871 ; r., 
154. 

nolysulpliides (Rule and Thomas), 

* P 380. 

hydrosulphidc, conversion of, into the 
monosulphide (Thomas aud Rule), 

T., 871 ; P., 154- .. . 

sulphite, oxidation and preservation of 
quinol and (PlNNOW), A., ll, 388, 
1001 . , , . 
sulphites, action of, on ethylemc acids 
(Bougault and Mouchel-La- 
Fosse), A., i, 247. 
cuprous ammonium tntluonate (Bha- 
duri), A., ii, 53. 

thiosulphate, velocity of reaction 
between sodium bromoaeetato and 
(Krapivin), A., ii, 310 ; (Si.a- 
tor), A., ii, 491. 

and hydrogen peroxide, kinetics ot 
the reaction between (Adel), A., 
ii, 204, 766 ; (Abel and Baum), 
a’., ii, 399. 

solutions, stability of (Hampshire 

and Pratt), A., ii, <86. 

quantitative precipitation of metal- 
lie hydroxides by (Hac), A.,n,730. 
silver thiosulphate, compounds of 
acetylene-silver acetylide and (Bha- 
Dl’Kl), A., i, 241. 

paratungatate, fusion of, with salti 
of halogen and oxyhalogen acids 
(Kxziuian), A., ii, 865, 872. 
Sodium organic compounds 

acetate, anhydrous, two isomenc forms 
uf (Vorlander aud Nolte), A., 1 , 
1 ^00. . f . , , 
mtvonrusside, reduction of, by hydro- 
gen sulphide (Vesditort), A., i, 
451. , 

action of amines on (Manciiot and 
Worinokr), A., i, 1311. 

alkyl thiosulphates, action of hydrogen 

peroxide on (Twibs), P., 356. 

Disodium ethylenediamineferropenta- 
ey anoeth ylenediamine (M anc n or 

and WorISOER), A., i, 1312. 

Trisodlum ferTopentacyanomethylam- 
ine and ferropentacyauopyndmc 
(MaNCHot and Woringer), A., 
i, 1312. 


Sodium organic compounds 

TTisodium hexaformato-cUron n p 

-ferrate (Weinlaxd and Rkn,,^ 
A., i, 1300. 1HUs 

Soils, biochemistry of (SiLLiv\\ i a 
1144. ' ‘ h ^ 


radioactivity of (Moore), A., ii in- 
activity of air in (Munoz t>ei 
lo and Bariuo y Fern wi.p/ V 
ii, 376. " ,A ' 

apparatus for study of the activity .■ 
air in (Munoz del Castilh,, 'i"' 
ii, 376. ' A -> 

alkaline reaction of, caused hv »<-il . 

(Masoni), A., i, 1036. ' , fl 

am monifi cation aud bacteriuWy 
(Lohnis and Green), A., i. ;j- 
effect of various salts on unnioiiifa. 

tion in (Lipman), A., i, 23!?. 
behaviour of acid amides in 'Joi.im 
A., i, 811. 

behaviour of amino-acids in (Jnim,.- 
A., i, 1036. » 

action of histidine and arginine j] : 

(Skinner), A., i, 691. 
influence of the lime-magnesia miy : ;i 
(Gile and Agetux), A., i, 4 :;.;. 
1034 ; (Voelcker), A., i, 142H. 
effect of manganese salts in fNoTns 
A., i, 152. 

fixation of nitrogen in (W ox; Nile 
A., i, 691. 

assimilation of nitrogen by bacteria k 
(Dvorak), A., i, 691. 
nitrogen balance in (Pfeiffer and 
Blanck), A., i, 238. 
loss of nitrates by (Yog ell A., i. 
810. 

influence of organic substances on tb- 
decomposition of nitrogenous con; 
pounds in (Geklacii and Densci]:. 
A,, i, 239. 

organic, constituents of (Lathkoi\ 
A., i, 1036 ; (Sohreinf.k), A., i. 

1143. 

insoluble phosphates in (Fry), A., l 
H 43. ,. r . 

effect of ignition on the somhiluv "l 
phosphates in (Lir.MAX), A., i, 6 ?-. 
(FaArs), A., ii. 621. 
effect of sugar on (Pfeiffer am. 

Bi.anck), A., i, 240. 
effect of sulphur compounds in. f,u 
the growth of plants (TiialU , ■ 
l, 1029. 1 

oxidation of sulphur in (Bsiorx 
GUERBET), Am 1 , 811; 
dialysis of (Koxio, Hasenbaime.. 

and Gle.sk). A., h 5/8. 
osmosis in (LysiiE ; h • 
Bates), A., i, 23/. 
weathering of (Leopold,, A, , > 
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Soils, ckv, fixation of ammonia by (His- 
sisk), A., i, 811. u . 

from Florida, analysis of (Hall), 
A., i, 286. 

Hawaiian, estimation of humus m 

(JUtheb), A., ii, 452. 

F at, injurious effect of lime on 
(KlTTUR), A., i, 812. 
red, chemical and physical nature of 
(Busch), A., i, 236. 
sand and peat, manurial experiments 
on (Tacke and BniiSE), A., i, 1432. 
miueralogica! analysis of (McCa-jg- 
hey), A., i, 1035. 

estimation of arsenic in (Greaves), 
A., ii, 242. 

estimation of bases in (Prianisohni- 
Kov), A., ii, 339. 

Auf imfitifin nf carbon iti (PozzI-Esuot), 


A., II, Oil. 

estimation of carbonates in (Gaither), 
A., ii, 338. 

estimation mf colloids in (Gorski ; 
van der Leedkn and Schneider), 


A., ii, 433. 

estimation of colloids and of alkalis 
in (Geukoiz), A., i, 578. 
estimation of manganese in (Gortnkr 
and Host), A., ii, 155 ; (Strita), 
A., ii, 628. 

influence of chlorides on the estima- 
tion of nitrates in (Stewart and 
Greaves), A., ii, 528. 
effect of sulphates on the estimation 
of nitrates in (Kelley), A., ii, 619. 
estimation of phosphoric acid in 
(Hornberger), A., ii, 791 ; 
(Fischer), A., ii, 980. 
estimation of organic phosphorus in 
(Stewart), A., i, 1143. 
estimation of the soluble salts in 
(Floderer-Magyarovar), A., ii, 
623. 


Soil extracts, electrical method for esti- 
mating the reaction of (8 aider), A., i, 
1035. 


Soil humus, preparation of (Leavitt), 
A., i, 447. 

Solacein and its derivatives (Masson), 
A., i, 68. 

Solder dross, assay of, by electrolysis 
(Bertiaux), A., ii, 731. 

Bolids^ surface energy of (Jones), A., ii, 

specific heat of (v. Juptner), A., ii, 

specific heat of, at low temperatures 
(Eucken and Schwers ;Thirring), 
A., ii, 827. 

specific heat of, at high temperatures 
(v. Pirani), A., ii, 102: (Mag- 
nus), A., ii, 103. 


! 


i 

i 


Solids, relation between the two specific 
heats of certain (Kohl), A., ii, 1021. 

relative scale of temperature for 
(Altekthum), A., ii, 183. 

relation between the thermal condition 
and dispevsitv of (v. Weimarn), 
A., ii, 753. 

supervised, rate of cooling of (Nasi NI 
and Bresciani), A., ii, 555. 

effect of pressure on (Johnston and 
Adams), A., ii, 290. 

behaviour of, under unevenly dis- 
tributed pressure (Boeke), A., ii, 
555. 

density of (Andreae), A., ii, 188. 

influence of the geometric form of, on 
their chemical reactions (Reboul), 
A., ii, 303. 

rate of attack of gases on (Reboul), 
A., ii, 303. 

solubility of, in liquids (Kusnetzov), 
A., ii, 391. 

adhesion of particles of, at the surface 
of two liquids (Hofmann), A., ii, 
559. 

miscibility of (Vanstone), T., 1826 ; 
P., 262. 

diffusion in (De.suh), A., ii, 563. 

absorption of water by (Katz), A., ii, 
27. 


apparatus for extraction of (Aron), 
A., ii, 497. 

Solid solutions. See Solutions, solid. 

Solubility (British Association Re- 
port), A., ii, 565. 

as a constitutive property (Peddle 
and Turner), T., 1202 ; P., 119. 
influence of non -electrolytes on (Arm- 
strong and Eyre), A., ii, 391. 

Solute, dissociation of a, in saturated 
solutions of different solvents (Wal- 
den), A., ii, 566. 

Solutes, distribution of solvent between 
(Doroschevski and Dyorshant 
schik), A., ii, 1014. 

Solution, theories of (Arrhenius), A., 
ii, 762. 

thermochemical researches on (he 
Kolossovsky), A., ii, 22. 308 
671, 672. 


2147 ; P., 362. 





dispersological theory of (v. Wie- 
marn), A., ii, 678. 

studies of the processes operative in 
(Walker), A., ii, 11 6 , 368 ; (Wor- 
lby), A., ii, 117, 118, 652 ; (Arm- 
strong and Worley), A., ii 119 • 
(Armstrong and Eyre), A ii' 
391 ; (Armstrong and Walker)’ 
A., 11, 543 ; (E. F. and H. E. 
Armstrong), a., i, me. 
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Solutions, physical properties of (Heyd- 
WEILLEB), A., ii, 645. 
absorption spectra of, as affected by 
temperature and dilution (Jones 
and Guy), A., ii, 86. 
rotatory power of (Livens), A., ii, 
543. 

determination of the electrical con- 
ductivity of (Hartley and Bar- 
rett), T., 786 ; P., 182. 
application of the theory of chemical i 
potential to the thermodynamical ; 
theory of (Shorter), A., ii, 115. 
relation between the molecular con- 
ductivity and viscosity in (Wal- 
den), A., ii, 660. 

measurement of the fluidity of 
(Muckin'), A., ii, 1029. 
application of the partition law to (v. 

Georgisvics), A., ii, 937. 
spontaneous alteration of concentra- 
tion in (Svedberg), A., ii, 90. 
composition and pressure of the vapour 
of (Vrevski), A., ii, 108. 
adsorption in (v. Grokgievics), A., ii, 
561, 562. 

tonometry of (Fouard), A., ii, 304. 
action of gravity on (Shorter), A., ii, 
115. 

apparatus for recovery of solvents 
in evaporation of (Friese), A., ii, 
498. 

sensitive to heat, extraction apparatus 
for (Kempf), A., ii, 690. 
aqueous, drop weight of (Morgan and 
Bole ; Morgan and McKirahan), 
A., ii, 1028. 

aqueous and metallic, heterogeneous 
equilibria between (Smith), A., ii, 
124. 

colloidal. See Colloidal, 
concentrated, laws of (Washburn and 
Strachan), A., ii, 572. 
heat changes in (Baud), A., ii, 475. 
osmotic pressure of (Stern), A., ii, 
28. 

viscosity and conductivity of 

(Tucker), A., ii, 378. 
concentrated aqueous, electrical con- 
ductivity of (Sachanov), A., ii, 
822. 

vapour pressure of (Perm an and ' 
PkiCE), A., ii, 20. 

dilute aqueous, determination of 

densities of (Lamb and Lee), A., ii, 
1026. 

dispersoid. See Dispersoid. 
nou-aqueous, electrical conductivity 
of (Shaw), A., ii, 283; (Cady and 
Lighten Walter), A., ii, 916. 
saturated, vapour pressure of (Suer- : 
anski ; Paviovitsuh), A., ii, 923. 


Solutions, solid, theory fJ f 
(Hanrmann), a., ii; 41* . CUlJ lt4 
Solvent, distribution of 

(Doroschevski a ; ( ; 

SCB1K), A., ii, 1014 
influence of, on the rotatioi, 
ally active compound* (Pit 
and Forsyth), T., 2203 ■ p . * ,x 
role of the, in chemical l-j, ’’ 


Halban), a., ii, 937_ 


h.'tietics i. 

relation of diffusion to Vu . 
the (Oholm), A., ii, nsj 01s,t )u 
Solvents, dissociation of » c „i,, 
saturated solutions of J 111 
(Wai.den), A., ii, 4. 

fused salts as (Sackur'i, A ij r B . 
distribution of a S u sptm lrf' p ',J: 

of a colloidally dissolved siC “ 
between two (Reinufp,! , 
1032. " b 

lowering of the freeti„ s of , 

acting as (Hoesen), A.,ii » 
apparatus for recovery of, j, m . 
tiou of solutions (FuiESE!, 1 ;; 

rf-Sorbitol, occurrence of (v. Ln>rj UNN 

A., i, 150. 

Soxhlet apparatus, new form of 

(Golodetz), A., ii, 785. 

Sparteine and its iodobromide (CVikkipz 

A., i, 512. 

chemical constitution of (MoritEi'and 
Valeur), A,, i, 89. 

salts of (Corrikz), A., i, 8ft. 
jwbromide and ^/iodide, pienantiioj; 
of (Corriez), A., i, 90. 
x-8parteine, salts of (Corriez) \ ; 
90. 


Specific gravity. See Density. 

Specific gravity bottle and dilatmiu-tr! 
combined (Browne), A., ii, 8:32. 

Specific heat. See Heat. 

Spectra, relation between atomic weigl.t 
and (Hicks), A., ii, 810. 
of ncbulfc (Meusieh), A ., ii, 16.'. 
of low and high potential discharge- 
from cathode rays (Fulcher’, 1., 
ii, 5.- 

of coloured salt solutions, influence 
of concentration and of colourless 
metal ions on the (Haxtzscb, Gain 
rett, and Gajrvski), A., ii, 893. 
absorption, study of, by means of the 
radiomicrometer (Guy andJoYE- . 
A., ii, 998. 

and chemical reactivity (Baly »n« 
Rice), T., 91, 2085 ; P ; f 21®. 
in relation to constitution (Mw- 
noLA and Hewitt), T., 876; 1-, 


160. 

in relation to polymorph 
(Schau-M), A., ii, 541. 
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Spectra, absorption, photography of 
l M ottos). T., 124. 
relation lie tween the, of acids and of 
their sodium salts (Wright), T., 
f.28 ; P., 63. 

of fatty acids and their isomeric 
esters (Biklkcki and Henri), A., 
ii, 86. 

of unsaturated aldehydes and 
ketones (Purvis and McClk- 
i.and), T., 433 ; P., 26. 
and constitution of alkaloids (Dor- 
ris and Fox), T., 1193 ; P., 180. 
of derivatives of aniline, phenol, and 
benzaldehyde (Purvis), T., 1638 ; 
P M 253. 

of benzene derivatives (Purvis and 
MrCLCLAXfi), T., 1088 ; P., 132. 
ami constitution of benzene deriv- 
atives (Valzascuko), A., ii, 367. 
of thio-derivatives of benzene (Fox 
and Pork), T., 1263 ; P., 194. 
of chemical compounds containing 
labile hydrogen atoms (Brans i- 
gan, Macreth, and Stewart), 
T., 406 ; P., 58. 

of colonring-matters (Massol and 
FaUCON), A., ii, 542, 742, 816, 
820. 

of copper derivatives of primary 
aliphatic nitroamines (Fkanciii- 
mont and Backer), A., i, 833. 
of psea (v. Baiiii), A., ii, 810: 

(Bcrmeister), A., ii, 811. 
and fluorescence of imides (Ley and 
Fischer), A., ii, 169. 
of ketones (G. G. and J. A. R. 
Henderson and IIeilbron) P , 
354 ; (Gelbke), A., ii, 87. 

of aliphatic ketones (Dawson) T 
1308; P.,130. 

of manganese salts (Jabschk* and 
Mkykk), a., ii, 541. 
of metallic salts, dependence of, on 
the nature of the linking (Ley 
and Fischer), a., ii, 894 
of solutions, as affected by tempera- 

Gl-v), A (J ° SES “4 

tnlra-red (Presn), A., ii U2. 
ultra-violet, acids of the ethylene 

7™ E?““ l «“> 

a., H, 815. 71 

°f alcolrels (AIassol and Faccos), 

(Stark, Strub- 
ii 36^ ,mI Llpp ). A., 

'• 885 ( SrA nK “id Levy) 


ii, 865 ; 
A., ii, 36 


Spectra, arc, between carbons at low 
pressures (La Kosa), A., ii 861 
in the extreme ultra-violet (Wolff) 
ggl 996 i (P-tSCHEX), A., ii] 

of metals (Kommanh), A., ii, 5S9 ■ 
(Hoppers), A., ii, 996. 
band (Stake), A., ii, 539, 
nature of tha process giving rise to 
A ^iTfr a "' 1 ^OEXIGSBERCIER), 
canal ray (Stark), A., ii, 816 
of elements (Stake ; Wiusar) a 
ii, 172. h ’ 

fla ™ e ’ ii° «4r aIowon aalts ( Andba m), 
fundamental, the Goldstein method 
of producing (SckarrauK), A., ii 
538. ’ 

spark, of non-metallic elements, infln- 
ence of self-induction on the (Mor- 
eow), A., ii, 997. 

Spectral series (Hicxb), A,, ii, 810 
Spectrochemical investigations ’ A- 
AuwEP.ii), A., i, 1319. 6 ' 

Spectrographic studies in the anthra- 
qmnone group (Meter and Fjs- 
uhks), A„ ii, 1«8. 

in the triphonylmethane group 
(Soever and Fischer), a., ii. 

Spectrophotometer, Hiifncr(v. Zeykek) 

A., ii, 359. 

Spelter, analysis of (Eric sox), A., ii, 

Spermatozoa, histochemistry of (Stfu 
del). A., i, 216. v v 

ihemist ^ ot 
s ™^ m i eU “;9 I r 8til,,enls of ( [ - K - 

Sphingosiae, preparation and oxidation 

*■*«( fflss 

Spirits, rectification of (Masim), a., i, 

s ^^pSon??„ e ^^r, of i ^or ury 

and Pekoi, 

Sp^clane, synthesis of (Zlumi) ’ 
Spleen, functions of the and „«■ , . 

sr.ns is“»5X; 

writ of the (VeszAs),'a„ i, i 018 . 
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Sporogelite (Tu&an), A., ii, 6U ; (Kis- i 
patic), A., ii, 64. 

and bauxite (Doelter and Dittleu), 
A.,ii, 419. ! 

Stachyose, presence of, in the seeds of j 
Legnminos* (Tauret), A., i, 235. 
Stannic and Stannous. See under Tin. 
Starch, chemistry of (Pringsheim and 
Eisslkk), A., i, 1156. j 

so-called crystals of (Malfitano and 
Moschkov), A., i, 593. 
pseudo-crystals of, compared with 
crystals of dextrose (Malfitano 
and Moschkov), A., i, 707. 
chemical hysteresis of (Rakovski), A. , 
ii, 114. 

as protective colloid (Gvtbier and 
Weingartner), A., ii, 1034. 
preparation of solutions of(SAMEC and 
v. Hoefft), A., i, 1155. 
stability of solutions of (Samec), A., 
i, *7. 

gelatinising temperature of (Nyman), 
A., ii, 160. 

production of jellies by solutions of 
(Meyer), A., ii, 848. 
adsorption by (Rakovski), A., ii, 302, 
303. 

diastatic degradation of (Biltz), A., i, 
707. 

hydrolysis of, by acids (DefreN), A., 
i, 832. 

from rice, hydrolysis of (Tanaka), 
A., i, 446. 

maltose in the products of hydrolysis 
of (Defren), A., i, 832. 
i.wmaltose in the products of hydrolysis 
of (Bryant and Miser), A., i, 832. 
saccharification of, by Koji diastase 
(Ando), A., i, 919. 

actiou of metallic salts on the sacchari- 
fication of (Gerber), A., i, 781. 
conversion of, into dextrose (Ost). A., 
i, 1148. 

action of amylase on (SHERMAN and 
Schlesinger), A., i, 1400. 
action of hydrogen peroxide and ferric 
chloride on (Duhieux), A., i, 445. 
action of maltase on (WiERCilOWSKI), 
A-, i, 1255. 

estimation of, pol a ri metrically in 
barley (Schwakcz), A., ii, 635. 
estimation of, polari metrically, in 
potatoes (Merles), A., ii, 635. 
estimation of, in sugar products 
(August), A., ii, 448. 

Starch paste, action of milk on, with 
and without hydrogen peroxide 
(Lagane), A., i, 934. ^ 

8tar-fiih, eggs of. See Eggs. 

Stassfnrt deposits, nature of the (Ruzsa), 
A., ii, 231. 


Steanc acid, equilibrium Q r 
palmitic acid and tHpaluiitii 
mann and Klein), A., ii W' kl:K ‘ 
solidifying ’ ami 

mixtures of oleic acid% J \ r " ! 
drum), A., i, 1301. ^ If:i 
glycerides of (Bomer), a j 
(BbMEKand Limprich) a ’i V! : 

sodium salt, preparation of 
carbon by electrolysis of n; m :' 
A., i, 1150. Km . 

Jt-propy 1 ester (Ryan and Du,,,. 
A., i, 583. 

Stearic acid dihydroxy., and ; 

hydroxy* fMuHLE), A., i, S23. 
Stearin, fusibility of (Lu Oh v 
Cavaignac), A., ii, 291, 

Stearolic acid, compounds of 


telibk am| 

arsenic and phosphorus haloids '2 


their metallic derivatives Mrn‘ 
mans), A., i, 607. 

Steatorrhma, congenital family 
and Hurtley), A., i. JM4. “ ‘ “ 0 ‘‘ 
Steel. See under Iron ami Ahum,,,, 
steel and Nickel steel. 0 r 

Stcmona sessilifolia, constituents r>f tU 
roots of (Furuya), A., i, 1033. 
Steric hindrance with tertiarv arouuti- 
amines (v. Braun and KkVhf.U' K 
i, 1333. 

Sferigmatoajdis nigra gill,.. 

I niger), culture experiments flh 

(Bierry and Courix), A., i, 102\ 
j substitution of other metals for zim 
! in cultures of (.Iaviuif.b). A., i. 

i 235. 

1 See also Aspergillus niger. 

; Stibinic acids, aromatic, proparatioii 
(Chemischk Fabuik von Hkykem, 

A., i, 416. 

Stick-lac colouring-matter (Duiuoth 

and Goldschmidt), A., i, 9S1, 
Stilbene, phototropie phenomena of dr 
rivativea of (Storbe and Mauis«s . 
A., ii, 429. 

: Stilbene- a/3 -diol, 4 -uitro-4 '-ni* wo- 
(Heller and Fiutsch), A.. i, 355, 
Stilbenedisulphonic acid. J/aminu-. 
benzoyl derivative, sodium salt of. 
preparation of derivatives of (F akbf.n- 
fabriken vokm. F. Bayer & <'<>• • 
A.,i, 108. 

Still-head with droppiug funnel iRamm- 
' stedt), A., ii, 1067. 

Stomach, absorption in (TschekcsoV), 

A., i, 1261. 

; disappearance of fats from the '■ 
FejSr), A., i, 1015. 

i formation of hydrochloric acid in u>< 
(Lofez-Sdarez), A., i, 123. 

mucin from the (Lopez-Si akf- 2), 
i, 1267. 



INDEX OF SUBJECTS. 


it. 1489 


StrtptvcoecMSt proteolytic power of 
(Foster), A., i, 941 * 

Streptolysin, anaemia produced by (Mc- 
Leod and McKee), A., i, 794. 
Strontium, spark spectrum of (PfKX- 
kowski). A., ii, 814. 

Strontium carbide, action of nitrogen on 
(Tucker and Vang), A., ii, 7 76. 
ii itassium carbonate (Datta and 
Mukherjea), P., 187. 
Mmmolybdate (Wxmpi), A., ii, 59. 
aud lead dithionates, formation of 
mixed crystals of (Ambronn), A., 
ii, 321. 

Strontium, estimation of, in zinc blende 
(Beyne), A., ii, 624. 
separation of, from barium and calcium 
(Lee and Mickle), A., ii, 726 ; 
(van hen Bos), A., ii, 153, 879. 
separation of, from calcium (Llord 
y Gamboa), A., ii, 158. 

Strophanthic acid and ita salts (Sir- 
BURG), A., i, 640. 

Strophanthidin, physiological action of 
(G rubbk), A., i, 940. 

Strophanthigenin and its derivatives 
(Siebuko), A., i, 640. 

Strophanthin, physiological action of 
(Gruber), A., i, 940. 
effect of, on the frog’s heart (Wkiz- 
sacker), A., i, 795 ; (Clark and 
Mixes), a., i, 1419. 

Strophantin-r/, fixation of, in the organ- 
ism (Lhotak yon Lhota), A., i, 225. | 
Strychnine, effect of, on frogs without 
hearts (Mei.tzer), A., i 320. 
acid glycerophosphate (Rogieu and ; 
Fiore), A., i, 698. 

Strychnines, bromo-, pharmacological ' 
action of (Marshall), A., i, 1024. 
Strychninesulphonic acid and its hvd- 
iutc (Lsucua and Wutke), A., i, 396. 
Strychnos alkaloids (Leuciis and 
Pkikc’B), A., i, 194 ; (Lbuciis and 
WUTKR), A.,i, 195. 

Mnjchiwnux vomica, imbibition of the 
seed of (Vkkschaffelt), A., i, 809. 
Styphnic acid &i:64rinitrorewrcinol), ' 

A i 459 Pr ° dUCt3 ° f ( Agost1x ^li)] j 
Styrene {tinmmen * ; phenylethylcne : 
styiolenc), action of sodium in liquid 
am nioma °n ( Lebeau and Picon), 
i, 963. ’ 

iodohydrins, action of dimcthylamine 

a.', lmi KAV wi Fol '“ K 'l'). 

Styrene, fl-nittc-a-hydroxy- and h 

HtfiW (Koto.?; 

»« PKenylethylene 

civ. ii. 


.*>!!* Of 

(roti, ns and Robinson), T. 17^ 

Styryl bensoylaminometbyi’ ketone 

(iWLDS and Kobinson), T., 

Styryl-bis-S-methyliiuiolyimethane 

(Scholtz), A., 1, 895. 

Styrylcarbamic acid and an(1 
miro-, barium salts and methyl esters 
of (Wf.erhan), A., i, 1195. 
Styrylcarbamic acid, o-iodo-, methvl 
ester ( Weitzenbock), A,, i, 260 ' 

Styryl methyl ketone {hc-mylidmeaat- 
onc), monoxime of, and its deriva- 
tives (Diels ami j3 iiarkoff), A. i 

875. ’’ 1 
Styryl methyl ketoiime {bauyUdene- 

acehaeomnc), action „f phosphoric 
01 too “n (Hl'RsriN), A., i, 1382. 
o Styryl B-methyltscoxaaole (Ryav and 
Bunlea), A., i, 1068. 

3(or 5)-StyryI-5(or 3)-methyi;«,oxazole 
(LAM PE and Milobrndeki), A., i 

876. 

3 8tyryU,»oxazole.5 carboxylic acid 

methyl ester (Ryan and Algae), A.’ 

i, 1068. 

S Styrylviayl methyl diketone. ?ee 

tnmamylidenediaccty). 

Suberone (Faruenfabkikrx vorm k 
Haver A Co.), A., i, 482. 
Suberone-2-oxalic acid. See 2-™*. 

Heptanoitylglyoxylic acid. 
c.wfoSuberylA'aminotolan (Rpocti) A 

i, 1108. " ' 

Sublimates, method of obtainim? 

v Fletcher), A., ii, 521. 

Sublimation, temperature of, of tarious 
minerals (Joly), A., ii, 556. 

Sub-soil, actirity of (MirSoz del Cas- 
rn.1.0 and Barrio v Fernandez), A. 

ii, 660. 

Substance, CH0 1 KjGlHg, from potra- 
mm dimtromethanc and mercuric 
chlonde (Prager), A., i, 6 . 
CjHOjNjC),, from trichloroethylene 
and mine and sulphuric acids 
(Boeseken, Klamek, and nr. 
Vooci), A., i, ».')!, 

C,H,OX,Cl„ from hydrazine salts aud 
cWoral hydrate (Knopfrr), a., i, 

CiH.O.N.CljHg,, from nitroacelaroide 
and .mercuric chloride (Praoer)™ ‘ 

CcHjO.N, fro,,, nitration of 2-inethvl- 
tetronic acid or 2-nitroso-2-niethvl- 

tetronmaoid (Wolff a „„ H eS)‘ 

'fill/™ a ? 

98 
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Substance, C,H 7 0 8 N, from nitration 
of 2-nitroso-2-ethyitetronic acid 
(Wolff and Herold), A., i, 1085. 
C 8 H 10 Ng, from diazomethane and 
magnesium benzyl chloride (Zer- 
xer), A., i, 1313. 

CgH 12 O i , from oxidation of resin of 
the leaves of Kentucky tobacco 
(Traetta-Mosca), A., i, 1482. 
C 8 H 19 0 2 N 6j from condensation of azo- 
dicarboxylethylaraidc with ether and 
dimethylamine (Diels and Paquin), 
A., i, 840. 

C 8 H 18 0 2 N s , and its salts from iso- 
hexan-8-ol-/3-one, ethylencdiamine 
hydrochloride, ' potassium cyanide 
and potassium hydroxide (Kohx and 
Ostkrsetzkr), A., i, 712. 
C.HgONjCla, from substance 
C 8 H 7 ON a Cl 8 (Kxopfer), A., i, 704. 
C 8 H 7 ON a Cl a , from benzalazine and 
chloral hydrate (Kxopfer), A., i, 
704. 

CjoHijOj, from propylene glycol and 
benzaldehyde (Gerhardt), A., i, 
47. 

C 10 H 16 O, and its seniicarbaz.one from 1- 
methylcycftdiexan-3-one and acetone 
(Wallach and v. Kechexbeug), 
A., i, 184.. 

C| 0 H 16 Br Jt from l;3-dimethyl-3- 
etlienyl-A® -^7/cZohexene and hydro- 
gen bromide (Lebedev), A., i, 
1288. 

Ci 6 H 20 O 4 , from hydration of the di- 
oxide of 1:3 dimethyl-3-ethenyl- 
A*-f</cZohexene (Lebedev), A., i, 
1288. 

C 10 H 2 oO 4 . from ascaridole, and its 
oxidation products (Nelson), A., 
i, 189. 

Ci 0 H 16 O 2 CL, and its dibromides from 
a/Hlicliloroethyl ether and niag- 
liesium derivatives (Lespieau and 
Brf.kch), A., i, 333. 

C^HgOg, from acetonedicarboxylic 
acid mid pyrogallol (Dey), P., 154. 
CjiH j 2 0 6 , from glycerol and piperonal 
(Gerhardt), A., i, 47. 

C U 1I U 0 4 , from glycerol and anisalde- 
hyde (Gerhardt), A., i, 47. 
ChHjoOj, from the oil of Cydnus 
indie us (Watson), T., 550 ; P., 28. 
C ll H 15 0 4 N|, from ethylene nitrosite 
and bcnzvlamine (SidorenkoI, A., 
i, 1293. 

C 11 H 15 O s N, from the seedlings and 
green pods of f’iW« faint (Ton- 
giTAri), A., i, 1429. 

C n H| 9 0 2 N( + IHjO), from f.wnitroso- 
epicamphor and magnesium methyl 
iodide (Forster), T., 669. 


Substance, Ci.Hi.O fr.,,, ?Wsol 
acetouedienrboxylic acid (Dm v 

C 12 Hi 0 0 5 , from orcinol and Lir- t i 4 n 
dicarboxylic acid (Dey), p. jYj 
CuH 12 0, from distillation of 
(Spiegel and Couell), A., i 1 
CijH 14 0 2 , from picrotoxin (A.Vt.m^, 
A., i, 69. UOu • 

C 12 H 6 0 4 N 4 , from oxidation of 

dinitrobenzidiue (Green and Ro 
T., 2028 ; P., 276. ' 

Ci 2 Hh 0 4 N 2 , from ethyli»>.fl,*« nfl | 
|>eroxidc and potasdnm hydroxide 

(PuxEunu), A., i, 460. ’ 

OiaH 8 0 3 N 2 , Irom oxiimiiobeiiziuilij l |,. 
and nitrons acid (Semi-kc v i 
Lichtenstadt), A., i, 12,14. ’ ‘ 
CisHioCy from phenantliraouinoih- 
and diazomethane (A less am .it 
A., i, 739. 

from hydroxyperezoiie 
(Remfky), T., 1085. 

from oxidatioi? of the j r j. 
meride of iw-dimethyhllene (f,E, T 
df.v), A., i, 1290. 

C lt H 16 0 2 , from hydrolysis o! tta . 
diphenyl-5-methylbutyronitrilc 
(Ramart-Lucas), A., i, 1327. 
^16^14^2^4, from 1 :2-diinelhy]iii- 
dole and p-nitrobenzenediazoninm 
hydroxide (Meyer and Lknh.uht-, 
A., i, 724. 

CuHijON^, and its picratc, from 
heating a- and ‘y-semicarluznms of 
l»henyl styryl ketone (Heii.iskox 
and Wilson), T., 1511. 
Ci fi H 18 0 2 N 2 , from ethylene nitioatc 
and dibenzyl&niine (Srnoi:KXKo>. 
A., i, 1298. 

C l7 Hi 4 0 4 Br 2 , from homopterocavpiu 
and bromine (Ryan and Fitz- 
gerald), A., i, 383. 

Ci 8 H 22 Nj, from 4 :4'-tctrametbyldi- 
aminobenzopbenone and magnesium 
methyl iodide (Lkmotlt), A., i, 
1386. 

C ls H 10 O 2 Se 2 , from glyoxal and 
hydroxyselenonaphtlieii (Lessf.i: 
and Weiss), A., i, 1186. 
0 1 b H 18 0 4 N 2 , from dehydration of 2- 
nitrohomovmtroyl-fl-plteiivlethvF 

amine (Kay and Pictet), T., 9;ji : 

P., 131. 

CjoH 10 0 3 , from anthranol, ^-lienzo- 
(juiuone and nitrobenzene (Faiiii- 
WEKKE VOUM. MEISTER, hl'CilN 

k Pruning), A., i, 83. 

C 20 H 1S N 2 , from the pheiiylliydrawne 
of h yd rox y d ipbenyl acetal ileliyuy 

and sulphuric acid (Zern’FR. 1 . A . 
1313. 
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u 0 from oxidation ot 

,, 1 u A Oin! from am‘j' e 

“y‘ oxidation 'with permanganate 

(ftou-At Hi. re - a ’ uction of C m H m O s 

1 (HktdI'sohka and KHUnAirAu), A.. 

( ,'u 3 nSe from fluorenone and 
* h^droxyaelrn nnapli tii en (» 

ctoN tm ^mVfci,. and 
magnesinm iW bromide (Kohn 

Ci 



^OTXn^metbyl. 

0 II 6, from redaction of methyl- 

;5S£cr.r;s."*». 

0„ and its derivatives from 
condensation of plienol and cam- 
l)hoi(|iiinone(SES -G upta and Dey), 

P 156. 

C,oH I 6 0 3 N 2 , from quinaldinyl chloride 
and ethyl einchoninate (Besthokn), 
A., i, 1237. _ 

C m H 21 0,N 5 , from o.-eliloro-2-hydroxy- 

5-acetylaininoaectophenone and 

phenylhydrazine (Kunckell), A., 
i, 1309. t , 

C 22 H 26 O u No, and its silver salt, from 
the action of nitric acid on aconitine 
(Brady), T., 1825. 

C 23 H 12 O s Se, from 0-anthraqumone- 
aldehyde and hydroxyselenonaph- 
then (Lesser and Weiss), A., i, 


C„HA from oxidation of the an- 
hydride of 01:l-dihydroxydinaph- 
thylpropane (Sun -Gupta), P., 382. 

C M H lt O„ and its derivatives, from 
oxidation of the anhydride of 0-1:1- 
dihydroxy dinaphthyl pro pane (Sen- 
Gupta), P., 382. 

C 2t H 14 0 2 Se 2 , from terephthalaldehyde 
and hydroxyselenonaphthen (Lesser 
and Weiss), A., i, 1186. 

C 24 H 1S 0N S , from the action of sodium 
ethoxide on > 1 -mtroazo'benzene (An- 


geu), A., i, 658. 

C^HjiC^N, from oxidation of aconi- 
tine (Brady), T., 1824. 

C 2s H 22 0, from methyl propyl ketone 
or diethyl ketone and a naphthol 
(Ses-Gupta), P., 30. 


Substance, G 25 H 16 0]Sf 2 , from 4-phenyI- 
quinaldinyl chloride and quinoline 
(Besthorn), A., i, 1237. 

from quinaldinyl chloride 
and 4-phenylquinoline (Bestiiohn), 
A., i, 1237. 

C 26 H 28 0 2l from retenequinone and 
methyl hexenyl ketone (Heiduscii- 
ka and Khudadad), A., i, 1369. 
CjgHsoOj, from retenequinone and 
methyl hexyl ketone (Heidusciika 
and Khudadad), A., i, 1369. 

C 27 H 22 0, from benzophenone and 
a-naphthol (Sen -Gupta), P., 30. 
C 27 H 28 0 6 , from retenequinone and 
ethyl ace lonedicarboxy late (Heid* 
vschka and Khudadad), A., i, 
1370. 

C 27 H 3p 0 7i from hydroxyquinol tri- 
methyl ether, cinnamyl chloride, 
and aluminium chloride (Bargrl- 
lini and Finkelstein), A., i, 60. 
C 27 H lft 0 2 Se a ,fr°m 2-hydroxynaphthal- 
dehyde and hydroxyselcnonaphthen 
(Lesser and Weiss), A., i, 1186. 
C 27 H 22 ON 4 and its derivatives, from 
diazodeoxybenzoin and magnesium 
phenyl bromide (Forster anil 
Cardwell), T., 868 ; P., 150. 
C 28 H 1B 0 5 , from Euphorbia pilulifera 
(Power and Browning), A., i, 
574. 

CUHmO, from aeetophenoue and a- 
naphthol (Sen-Gupta), P., 30. 
C 2 gH 24 O f , from auhydroacetoneretene- 
qu in one and benzaldehyde (Heidu- 
schka and Khudadad), A., i, 1369. 
C 28 H 32 0 8 , from condensation of «&>.'- 
dibromo-2:2 / -ditolyl and tetraethyl 
cthanetetracarboxylate (Kenner), 
T., 626. 

C 28 H 20 O 2 N 2 , from benzoylation 
of 1-phenyl -2-methylbenziminazole 

(Wolff, Grun, and Kolasius), 
A., i, 1102. 

C 2 ,H 42 0 4) two, and their acetyl de- 
rivatives from oxidation of oleauonc 
with chromic acid (Tutin anil 
Naunton), T., 2058 ; P., 301. 
C 33 H 58 O e , from Euphorbia pihrfiftra 
(Power and Browning), A., i, 
574. 

C 36 H 3l 0 2 , from retenequinone and 
benzyl methyl ketone (Heidusciika 
I and Khudadad), A., i, 1369. 

C 34 H 4i 0 4 N 7 , from 5-acetylamino-l- 
j . phenyl-3-methylpyrazole and ben- 
zenediazonium chloride (MlCHAELis 
and Schafer), A., i, 525. 

G 4 0 H 36 O e , from retenequinone and 
ethyl benzoylacetate (Heiduschka 
and Khudadad), A., i, 1370. 
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Substance, C 46 H 40 O 8 , from retenequinonc 
and benzyl methyl ketone (Heidu* 
•schka and Khl t da dad), A., i, 1369. 
C 80 H 78 O 7 and its acetyl derivatives 
from the action of hot dilute acetic 
acid on oleanone (Tutin and Naux- 
ton), T., 2056 ; P., 801. 

C M H M1 0 7 , from heating diacetyl* 
oleanol (Tutin and Naunton), T., 
2054. 

C^H^Bra, from 2:2'-dibromodiphenyl 
and sodium ( Dobbie, Fox, and 
Gauge), T., 38. 

Succinic acid (cthancdicarboxyHc acul) 
in meat and its extracts (Einbeck), 
A., i, 1132. 

optical rotatory power of derivatives 
of (Clough), P., 352. 
fate of, ill the diabetic organism 
(Ringer, Frankel, and Jonas), 
A., i, 937. 

Succinic acid, salts of, with o-, /«-, and 
;;-toluidines and with m-4-xylidina 
(GrOnwald), A., i, 967. 
uranium salt (Mazzucciielli and 
Greco D’Alceo), A., i, 161. 

Succinic acid, estimation of, in wines 
(Dirroir and Duboux), A., ii, 888. 

Succinic acid, bromo*, action of alkalis 
in methyl-alcoholic solution on (Mad- 
sen), T., 965 ; r., 129. 

Succinic acids, halogen-substituted, 
stereochemistry of (Hoi.mberg), A., i, 
824. 

Succinic acids, rftchloro*, optically aetive 
(Holmberg), A., i, 7. 

Succinic semialdehyde. See £-Alde- 
hydopropionic acid. 

Succinimide, magnesium salt (Lev and 
Fischer), A., ii, 169. 

Succinylglycine {Scheiber and Reck- 
leben), A., i, 968. 

Succinylglycylacetic acid, cyano-, ethyl 
ester (Scheirer and Reckleisen), A., 
i, 969. 

Succinylglycylacetoacetic acid, ethyl 
ester (Scheiber and Reckleben), A., 
i, 968. 

Snccinylglycylacetylacetone (Sen rbib- 
er and Reckleben), A., i, 968. 

Succinylglycyl anilide and chloride 

(Scheiber and Reckleben), A., i, 
968. 

Succinylglycylmalonic acid, ethyl ester 
(Scheiber and Reckleben), A., i, 
968. 

Succinylglycylphenylhydrazide 

(Scheiber and Reckleben), A., i, 
968. 

Succinyliminoacetophenone and its 

pheuylhydrazone (Scheiber and 
Reckleben), A., i, 968. 


Sucrose (sa^clmrose • , 

of a variable magnetic \\!] ) ' 
gielskij and Ledereh) a i ( ‘ p - 
(Heimrod), a , ii, lorj " u ’ l0 ~ • 
photolysis of (Berthelot an 1 . • 

CHON), A., i, 16. 
action of ultra-violet |i v lit r. 

STROM), A., i, 592. ° 1 ll)u - 

action of the penetratiiw . 
radium on solution* ' J] 

A., ii, 270. 

influence of acids on the rom>; , 
(WORLEY), A., ii, 6 ,v! ta '" >n ” f 

“y of ' in “tci'Toinn.A.,,, 

hydrolysis of, by acids (Woi trv i 
ii, 117. >*'• 

velocity of hydrolysis of (R „ nv -„ P1 
aud PoriEu), A., ii, 3n' 1 

compressibility ami Ve l oeilv |§r 
hydrolysis of solutions of ((L v ' 
and DR Boer), A., ii. 687 H 
influence of carl amide and Win. 
the velocity of hydrolysis of : r P , 
and Taooart), A., ii, 735 ' ‘ 
inversion of eolations of (S-rRoavr-. 

and Pallada), A., ii 148 ’ ' '' 
inversion of hy nltra-vioiet lM, 
(Biehry, Hknri, ami Have, 4 ^ 

1 ; (Brrtiiewt and 
A., ii, 267. 

solubility of calcium hvdrnvid,. h 
solutions of (van Gixnkkss), a., i. 

16. 


action of, on digestion (Thommvi 
A., i, 669. 

biochemical detection of, in Ericas 
(BouRQUELor and FinirRviiiHz 
A., i, 1141. 

estimation of, in honev, polarimotri- 
cally (Sarin), A., ii t "«a5. 
estimation of, in molasses •'Fiiiwrin;-. 
A., ii, 159. 

estimation of. in the sugar-beet Pei- 
let), A., i, 151. 

SQgar, extraction of, from maize im: 
ViLMOP.iN and Li- vali.ois), A., i, 
577. 

composition of press cakes from tb- 
refining of (Usdet and Charpen- 
tier), A., i, 17. 

absorption of (v. KuBuky), A., i, 112?. 
alcoholic fermentation of (Bl’CHSEi: 
and Langheld ; Kostytschev and 
Sciieloumov), A., 1 . 914. 
content of, in red i.i]oml-corjm«elc* 
(Loeb), A., i. 543. 
formation of, in the liver (Kmhden. 
Schmitz, and Witten mad, A., t 

14H- . , r . 

formation of, in the frogs “Vci 
(Bang), A., i, 552, 553. 126*. 
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J1 . 8 ' of ill pancreatic diabetes 
combustion 01, K . * j lO’J‘ 2 . 

iV mntio,“ f in nornial'aid do- | 
L '°panCTcated dogs (Maolhod and j 

ell^oT mtoion of adrenalin* on the, ! 

rfbtaSnnd urine (f! iiamenitzki), 
in blood (Limi and Bot'LUD), A., 1 , 


i„ Wood, in normal and pathological 
cases (Holly ami OttekmANN ), A.. 

in 'blood in diabetes (Rolly and Oi- 
tkkMANN), A., i, 559. 
of blood, behaviour of, ill disease 
(Holly and OmnMASN), A.,.,425. 
in the blood of dogs and rabbits 
(Lorwy and Rosenuliio), A., i, 
1258. • 

estimation of (Banc), A., it, 44n. 
estimation of, by Dangs method 
(Hatta), A., ii, 735. 
estimation of, by Bertrand s method 
(SoNNTAd), A., ii, 800. 
estimation of, ill “bagasse” (Fillet), 
A., ii, 159. . 

estimation of, polarimetncally, in 
beetroots (Pili.it), A., ii, 160. 
estimation of, in blood (Roi.i.y and 
Opvermanx), A., ii, 159; (Bang). 
A., ii, 989 ; (Gkiesdack and 
Stkassner), A., ii, 1082. 
estimation of, in blood of cold-blooded 
animals (Lesser), A., ii, 887. 

Sugar-beet, relationship between the 
weight of, and the. composition of its 
juice (Harris and Goktner), A., i, 


Sugar, invert*. See Invert-sugar. 

Sugar products, estimation of iron in 

(EA.STICK,OGILVIE,andLlNI>FIEU>), 

A., ii, 156, 

estimation of starch and dextrin in 
(AiXii'ET), A., ii, 448. 
estimation of sulphurous acid in 
(Pellet), A., ii, 149. 

Sugar solutions, action of, ou glass 
(Laird), A., ii, 886. 
action of } 7 east on the acidity of, 
during fermentation (Ventre), A., 
i, 1025. 

Sugar-Byrup, ignition of (Waoenaak), 
A., ii, 1081. 

Sugars, synthesis of, by meatis of radium 
emanation (Stoklasa, Seuor, and 
ZnoBSlCRtf), A,, i, 342. 
and their derivatives, nomenclature of 
(Iryjne), P., 69. 


Sugars, photolysis of (Berthelot and 
Gaudechon), A., ii, 90. 
decomposition of, by ultra-violet light 
(Berthelot and Gaudechon), A., 
ii, 4. 

viscosity of solutions of (Powell), P., 
264. 

action of, on amiuo-acids (Maillard), 
A., i, 165. 

reactions of, with diphenyl amine 
and hydrochloric acid (Rasmus- 
sen), A., ii, 735. 

action of polypeptides on (Maillard), 
A., i, 595. 

production of lactic acid by fermenta- 
tion of (Claflin), A., i, 1024. 
chemical study of, from urine in dia- 
betes (Lan do lph), A., i, 680. 
use of, in rectal feeding (Bywatkrs 
and Short), A., i, 546. 
permeability of the kidneys to, after 
injection of adrenaline (v. Kuns- 
CBEfiG), A., i, 131. 

preparation of acetyl-halogen deriva- 
tives of (Mills), A., i, 707. 
estimation of (Beyersdorfer), A. } ii, 
447. 

estimation of, in foods (Muttelet), 
A., ii, 447. 

Sugars, reduoing, action of ammonia 
and alkylamines on (Irvine, Thom- 
son, and Garrett), T., 238 ; P., 7. 
estimation of (Grimbert), A., ii, 254. 

4 Sulphamo-l-pbenyl-2:3 dimethyl-5,- 
pyrazolone, mercury derivative of 
(Givaitdan and Scheitmn), A., i. 
1239. 

Sulphanilic acid. See Aniliue-p-snl- 
phonic acid. 

Sulphides. See under Sulphur, 
alkali. See Alkali sulphides, 
orgauic, platinum compounds with 
(Tschugaey and Benevolenski), 
A., i, 1149. 

Sulphidomercuriformic acid, methyl 
ester (Schoeller, Schrauth, aud 
Essers), A., i, 1163. 

7 -Sulphoadipic acid, a-hydroxy-, sodium 
ethyl and potassium and sodium 
hydrogen salts, lactones of (Behrend 
and Koolman), A., i, 8. 
3'-Sulpho-4'-amino-6- and -7-diphenyl- 
amino-l-naphthol-3-sulphonic acids 
(Farbenfabriken vorm. F. Bayer 
& Co), A., i, 398. 

Sulpho anthraquinone-2 • carboxylic acid , 

l:4-rfiaraino-, sulphate of (Aktien- 
Gesei.lsohaft fur Anilin-Fabrika- 
tion), A., i, 1197. 
o- Sulphohenzeneaaotoly 1 ene -2; 5- di- 
amine-4 snlphonic acid, 3-/?-nitro- 
' (Hein em ann), A., i, 1244. 
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2-Sulphobenzoie acid, 5-nitro-, and its 
derivatives (Stubbs), A., i, 1338. 
Sulpho/sobatyrodiamide, preparation 
and properties of (Moll van Chak- 
ante), A., i, 344. 

Snlphocinnamic acid, salts of (Las- 
ausse), A., i, 265. 

SuIphonamid.es, aryl substituted, pre- 
paration of (Witt and Urm£nyi), A., 

?, 360. 

Sulphonediaeetanilide (Fromm and j 
Schomer), A., i, 1058. 

Sulphonic acids, crystallography and j 
molecular structure of salts of 
(Rodd), A., i, 1167. 

aromatic, anhydrides of (Meyer and ' 
Schlegl), A., i, 608. i 

of the benzene and naphthalene series, j 
preparation of (Farbenfarkikex 
vorm. F. Bayeii k Co.), A., i. 
455. 

< Sulphonyldiacetatodiethylenedi- 
aminecobaltic hydrogen sulphonyl- 
diacetate (Price and Brazier), P., 
272. * | 

Sulphoxides, basic properties of j 
(Fromm), A., i, 357. 

Sulphur, native, origin of (Kri'Emmei: j 
and Ewald), A., ii, 63. 
fluorescent spectrum of (Stf.ubing), I 

A., ii, 816; (Diestelmeieii), A., ii, = 

1000. 

phospho res cent glow of (Watson', A., 
ii, 946. 

allotropy of (Aten), A., ii, 40, 580; j 
(i>e Leeuw), A., ii, 40 ; (Khuyt), ! 
A., ii, 132, 580, 935. 
equilibrium in the system (Suits), I 
A., ii, 499 ; (Nernst), A., ii, 668 ; ; 
(Beckmann), A., ii, 858. 
colloidal (OdEn), A., ii, 485. 
preparation of (Meyer), A., ii, 
1048. 

action of, on autolysis (Faciuoi.i), 1 
A., i, 1416. 

constant lx»iling point of (Meissner), i 
A., ii, 185. 

behaviour of, at very high tempera- ■ 
tures (Bjerkum), A.,ii, 21. 
valency of (Mathews), A., ii, 495. 
behaviour of, with iodine (Beckmann 1 
and Han. si. I an), A., ii, 402. 
reaction between potassium hydroxide 
and (Tartar), A., ii, 1054. 
metabolism of. See Metabolism, 
oxidation of, in soils (Brioux and i 
Guerbrt), A., i, 811. 
fertilising action of (Demoi.ox), A., i, 
579. 

effect of compounds of, in soils on the 
growth of plants (Thalau), A., i, 
1029. 


Sulphur, influence of, on tlm 

Aspergillus niger (Wat ..®' 0 " 11 
i, 1027. A 

amount of, in the rice 

sos), A., i, U3o. 11 > r >Mi 

effect of flowers of, on t|,„ , 
sugar-beet (UrbanI * 

Sulphur mmocliloride " aeti S10 ' 

minerals (Lukess , A • '' 

ehlonde, action of, „„ 

of organic acids (Drv, s,! 
Wooiihouse), T i* 111 
and phosphorus trichloride - 8,1 
lytio influence of i 0 ,|i, ' ' '«« 
reaction between 11 

OSTERSEI'ZER), A., ii *«' 

Thienyl chloride, action of e’V, 

and lactonic acid r, 1 ”"* 
and Locijuis), 

action of, 01 , inctsllb -I.' 8 '' 
organic acids (He,.,., "j 
WoomtousE), T„ 

action of on oxides 0 f mch , 
metalloids and ou 
(North and Harem” V 
ii, 499, 500. ' 

Sulphides, action of carbon dioxide Wl 

(Costeaxu), A., ii, 694 
Sulphur dioxide (sulplutnm nb, 
critical constants of r 
.and Bell), A., ii, no. 1 ' 

viscosity of (Fitzgerald), A,. ii, 


e fleet of heat on aqueous solutions 
of (JUNGFLEISCH and Bki-vpi 

A., ii, 581. 

solubility of, in molten roiwr 
alloys (Si EVERTS and Bzkgvei: 
A., ii, 321. 

action of, on copper at high tempi* 
tures (Stubbs), T.. H 45 - l 1 
225. 

equilibrium of, with halogcwa 
(Polak-vas dek Coot', a., ji. 

946. 

reaction of, with water (Jung* 
fi.eisch and Brunei,), A., ii, 
857. 

liquid, photo-electric jiheiioinena ul 
(Cakvallo), A., ii, 667. 
electrolysis in (Raotei; and 
Steele), A., ii, 15. 
estimation of, in the air ilvni- 
gren), A., ii, 525. 
fnoxide {sulphuric anhjdride\ mole- 
cular weight of (ft IRAN), A., ii. 
859. 

action of, on salts (TraubeI, A., ii. 

947. ,. 

action of, with silicon tetrachloride 
(Sanger and Riegel), A., ii, 49?. 
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Snlnhor Inoxide (sulphuric anhydride), 
"tttatioo of, iu ->P h ’™ 

nchi (Oavei.le), A., 11, 978. 

^sSphwoos’ : acid cm, still, tiou of 

n teorpS h si;cctrs‘of and of its 
ulU (Wkwht), P., 375. 

kinetics of the reaction . of iodic 

aeiii with (Tiiiei,), A., u, 39o. 
o.ti, nation of. vnlnmctncally, in 
presence of thiosnlphunc acid 
I Bossh Alin and Gror), A. , n, 5 2 j. 
estimation of, in sofF>'' products 
(Pellet), A., ii, 149. 

Sulphuric acid, formation of, in the 
lead chamber process (B hiker 
ami Kuhnf.), A., ii, 859. .. 

•lii.l its- anhydride (Giran), A., n, 


ionisation of (Muller), A., ii, 115. 
variation of the vapour pressure ot, 
with temperature (Hackbu), A., 
ii, 186. 

volatility of, in desiccators (Gore), 
A., ii, 859. ... 

neutralisation aud dissociation of 
(Enklaar), A., ii, 29. 
action of, on copper (Cundall), 


P., 344. 

velocity of the reaction between 
acetone ami (Kremann and 
Honel), A., ii, 1040. 
clliciency of the reaction between 
ethyl alcohol and (Evans and 
Sutton), A., i, 698. 
crystallised (Done: Jorissen), A., 
ii, 1048. 

Sulphates, anhydrous (Calcac.ni and 
Marotia), A., ii, 1060. 
solubility in the solid state between, 
nitrates, carbonates, and (Ama- 
nor.i), A., ii, 1030. 
reduction of, by bacteria (Salkow- 
ski), A., i, 322. 

estimation of (McBride and Weav- 
ku), A., ii, 617. 

estimation of water of crystallisation 
in (Kuzirian), A., ii, 974. 

Sulphuric acid, detection, estimation, 
and separation of : — 


estimation of, in waste acids (Finch), 
A. , ii, 429. 


estimation of, in wines (v. disk 
Heide), A., ii, 722. 
free, estimation of, in solutions of 
copper sulphate by means of 
methyl orange (Wogrinz), A., ii, 


fuming, analysis and preparation of, 
of given strength (Prats Aymer- 
ini), A., ii, 402. 


Sulphur acids : — 

Sulphuric acid, detection, estimation, 
and separation of - 

fuming, estimation of sulphur tri- 
oxide iu (Gaveli.e), A., ii, 978. 
Hyposulphites, . use of, in volumetric 
analysis (Siegmuxd), A., ii, 82. 
analysis of (Bosshap.d and Grob), 
A., ii, 428. 

Persnlphuric acid, estimation of, iodo- 
metrically (Muller and v. Ferrer), 
A., ii, 334 ; (Muller), A., ii, 526. 
Persulphates, action of, on iodates 
(Muller and Jacob), A., ii, 974. 
Pyrosulphurio acid, chloride of, sodinm 
and ammonium salts (Tp.aubk), A. , 
ii, 947. 

Perpyrosulphates (Travbe), A., ii, 
947. 

Thiosulphates, reaction between ferric 
salts and (Hewitt and Mann), 
T., 324; P., 30. 

oxidation of, in bacterial fitters 
(Lockett), A., i, 798. 
detection of, col ori metrically (Pozzi- 
Escot), A., ii, 526. 
estimation of, in presence of sulph- 
ites (Besson), A., ii, 874. 
Polythionates, estimation of, in 
presence of thiosulphate and sulphur 
dioxide (Feld), A., ii, 617. 

Sulphur detection, estimation, and 
separation : — 

estimation of, in antiinonium sulphur- 
ation (Alcock), A., ii, 873. 
estimation of, in caoutchouc (Deus- 
sen), A., ii, 977. 

estimation of, in vulcanised caoutchouc 
(Spence and Young), A., ii, 149. 
estimation of, in illuminating gas 
(McBride and Weaver), A., ii, 
616, 617. 

estimation of, in iron and steel (Fisch- 
er ; Franklin), A., ii, 976. 
apparatus for estimation of, in iron 
and steel (Preuss), A. , ii, 240. 
estimation of, in ores (Conner), A., 
ii, 617. 

estimation of, in organic compounds 
(Apitzsch), A. ii, 977. 
estimation of, in pyrites (Allen aud 
Bishop), A., ii, 722 ; (Dittrich), 
A., ii, 976 ; (Sznajdkr), A., ii, 977. 
estimation of, in sewage (Cavel), A., 
ii, 428. 

Sulphuric acid and Sulphurous acid. 

See under Sulphur. 

Sunlight, chemical reactions induced by 
(Ganassini), A./i, 449. 
influence of, on chemical and physio- 
logical processes (Freer and Gibbs), 
A., ii, 88. 
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Suprarenal* {suprarenal bodies; supra- 
renal capsules; suprarenal glands ; 
o&rtwil bodies), influence of, in 
vascular reactions (v. Axrep), A., 
i, 121. 

creatine-splitting enzyme in the 
(Rows), A., i, 132. 
extraction of adrenaline from (Wkid 
lein), A. i, 602. 

estimation of adrenaline, colori- 
metrically, in the (Seidell), A., ii, 
892. 

Surface energy of liquids (Benne'IT and 
Mitchell), A., ii, 927. 
of solids (Jones), A. , ii, 300. 

Surface tension and density (Walden 
and Swisne), A. , ii, 299. 
interfacial, influence of chemical con- 
stitution on (Hardy), A., ii, 480. 
influence of light on (Marenine ; 

Hesehus), A., ii, 390. 
of liquids (Klbeman), A., ii, 26, 301 ; 
(Hardy), A., ii, 4 SO. 
determination of (Erdmann), A., ii, 
390. 

of mixtures (Worley), P., 369, 360. 

Swallows, Indian, constiluents of the 
edible nests of (Zbllru), A., i, 1021. 

Swertia peminix, gentiopicrin in 
(B ridel), A., i, 150. 

Sylveatrene ( d-carrestreiie ), constitution 
nml derivatives of (Haworth, Per- 
kin, and Wallach), T., 1228 ; P., 
223. 

d' Mild l- Sylveatrene, synthesis of, and 
their hydrochlorides (Haworth ami 
Perkin), T., 2225; P., 356. 

Symbols, centennial of the Berzelian 
system of (LeffMANN), A., ii, 1045. 

Symphocaoptis racemosua ( * ‘ snow berry ’ '), 
constituents of fruit of (Smith), A., i, 
808. 

Syringaldehyde, synthesis of, and its 
derivatives (Mauthner), A., i, 277. 

Syria goylc&rboxy lie acid. See 3:5- 
Dimethoxyphenylglyoxylic acid, 4- 
h yd rosy-. 

Systems, disperse, formation of tur- 
bidity in (Ostwalp), A., ii, 846. 
and divided, equilibria in (Tolman\ 
A., ii, 488. 

solid, breaking-strain of (Hauler ), 
A., ii, 846. 

stratified (Liesegang), A., ii, 304, 
573. 

univariant, vapour pressures of (Gki:- 
asIMOV), A., ii, 1021, 


T. 

Tailameter, the (Chattui'ajmyay), A., 
ii, 1030. 


Talc of “Grangie Subiasei.i 1 v • 
Pellici (Roccati), A. , ii fil , ‘ :l - 
from Hungary (Michel), a « ... 
Tannaae (Knudson), a., i, 1 • 

Tannic acid, equilibrium in tl,« sv 
acetic acid, water, a ml , 1,: 

and Saumei), A., ii, 849. ‘ Eus " 
fermentation of (KnuiwonI a \ <• - 
colour reactions of, with sails oM 
alkaline _earth metals (SrHEw KJ T 
A. , ii, 8/ 9. ' " 

detection of, colorimetric., |j v is...-, 
kit), A., ii, 737. " llA 

detection of, in presence of mil;,. ■ , 
(ScMWKET), A., ii, 800. h ' 
Tannin (Fust), A., i, 70. 
and similar compounds (Fisciitr ,, i 
Fukudrnbehg), A, i, 479 ' " 
rotatory power of solution* of (X iVls . 
sart), A., i, 383. 

action of nitric acid and silver nitm, 
on (Dooms and Wirth), A., j 
estimation of, with “ activated ; ' a L ‘ 
ininm (Kohn-Ai!rest), a., ii >r W| 
estimation of, in tea (•Smith), A, j ii, 

Tannin, iodo-, estimation of iodine i t( 
syrup of (Pozzi-Escot), A., ii, ;?>[, 
Tannins (Fischer), A., i, 1352. 
estimation of, and of their acidity 
(Vani6ek), A., ii, 258. 

Tantalic acid. See under Tantalum. 1 
Tantalum, electrochemistry of (v. Kia- 
esy and Slade), A., ii, 13. 
use of, as a cathode (O.sTKKHEi.n', 1 
ii, 823. 

Tantalic acid, estimation of, in min- 
erals (Meimberg), A., ii, 251. 
Tantalum, separation of columbimn and 
(Meimberg and Wjnzku), A.,ii, 318. 
Tar oils, estimation of phenol in (Weiss'. 
A., ii, 442. 

Tariric acid, rffiodo- (Hoffmanx, La 
Roche k Co.), A. , i, 1153. 

Tartaric acid, rotation of. ami of its 
derivatives (Ci.OT.'Gii), I’., 352. 
decomposition of, in ultra-violet light 
(v. Euler and Ryu), A., ii, 544. 
action of, on tin, in presence of oxy- 
gen (Chatman), T., 775; 1'.. 12i 
Tartaric acid, aluminium sodium salt' 
(Vebeinigte Kauri ken fur I/A- 
BORATO RltfMSBEDAKF), A., i, 1052. 
ammonium salt (McMastek), A., i- 
444. 

ferric salt f P ickering), T., 136l ; 

191. 

sodium potassium salt, use of, n' e -" 
timation of oxygen in water -van 
Eck), A., ii, 6115. . 

m-4-xylidine salt (Oih'N’uai.d), A-i > 
967. 
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Tartaric acid, ethyl ratere, %*"■» 

coefficients of denvitims of ' 
,. (E v and OUBKO), A., u, SW. 
Tartaric acid, estimation of. »"d of ts 

estere (Ruse ««i GRIN). A , », 

eaStion of. tvitl. and without nwljc 

acid yiesoit (Dosbau), A., n, 801, 

esStiou oi; in l'reseucs of malic 
and citric acids (MaTTHIEI Mid 
Ferre) A-j it, 990. 
estimation of, in wines (Maivbi*), 
A ii 161 ; (BaRAGIOLA). A., 1|, 
A rilflUlTTXL A.. II. 


T.rtronto acid, cyauo-, ethyl rater, and 
its derivatives with amines (Curtiss 
and Xit’ULL), A., i, 825. 

Tate’s Law and the weight of a falling 
drop (Mom ; an and Woodward), A., 
ii, 85 a ; {Lohsstjsin ; Morgan and 
Stone), A- ii. i>26 ; (Morgan and 
Hole; Morgan and MuKibaHAN), 


A., ii, 1028. 

Tantomerism and valency (Bray anu 
Braxi-ji ; LiEtvm), A., ii, 945. 
keto-ennlic (MrYBR), A., i, 704. 
and absorption spectra (Dawson), 
T., 1308 ; i\, 130. 

Tea, estimation of tannin in (Smith), 

1 A., ii, 730. 

Tecomin,” identity of, with lapachol 
(Oesteue), A., i, 748. 

Teeth, fluorine in (Gautier and Ola US' 
MANX), A., i, 789. 

Telluric acid. See under Tellurium. 

Tellurium, atomic weight, of (Kt’sNET* 
ZOY), A., ii, 403. 

atomic weight and estimation of (Dud- 
ley and Bowers), A., ii, 095. 
physico-chemical studies on (Cohen 
and Kroner), A., ii, 315. 
molecular structure of (Beckmann), 
A., ii, 858. 

complexity of (Morgan), A., ii, 41. 
arc spectrum of (Uhlkr and Patter* 


son), A., ii, 814. 


vapour, fluorescence of (Steering), 
A., ii, 816. 

behaviour uf, with iodine (Beckmann 
and HANSLIAX), A., ii, 402. 

Tellurium compounds with iodiue 
(Jakgkr and Mesne; Menke), A., 
ii, 41. 

Tellurous chloride, hydrolysis of 
(Browning and Obkp.hej.man). a 
ii, 696. ’ 


Tellurides, aromatic, actiou of methyl 
iodide on (Ledeker), A., i, 1182. 
Telluric acid, preparation of (Brown. 
1SG and Minxic), A., ii, 773 


Tellurium 

Tellurous acid, preparation of, and its 
copper ammonium salt (Obei;- 

HERMAN nod BROWNING), A ii, 
949. 

S detection of (Browning and 
Mi.vnig), A., ii, 77 S. 

Tellurites (f lend kg and Wolrsen- 
skv), A., ii, 582. 

Tellurium, estimation of, by means of 
hydrazine hydrate (Mexke), A ii 
1 41. 

i Tellurous acid. See under Tellurium. 

' Temperature and velocity of reaction, 
relation between (Scheffer), A. 

; ii, 572. 

; influence of, on the velocity of cheuri- 
. cal reactions (Beutjioi'D), A., ii, 

) 309. 

j relation between rotation of optically 
' active compounds and (Pattf.jisonL 
: T., 145. 

present state of the scale of (Burgess), 
A., ii, 825. 

! relative scale of, for solids (Alter- 
| thuai), A., ii, 183. 

! constant, attainment of (Gerasimov), 
| A., ii, 1021. • 

apparatus for maintaining (F. If. 
and P. V. Du Fit?.), A., ii, 673. 
i method of obtaining a low (Claude), 
A., ii, 826. 

of ignition, determination of (Holm), 
A., ii, 478. 

Tendons, fluorine in (Gautier and 
Clausmaxn), A., i, 7S9. 

Terebic acid, preparation of (Locquin), 
A., i, 841. 

methyl ester (Barrier and Locquis), 
A., i, 337. 

Terephthaldehyde, action of light on 
(Suda), A., i, 52. 

Terephthalyl chloride and acid chloride 
(Liebeumanv aiul Karoos), A., i, 
277. 

Termites, biochemistry of (SchgbeiA 
A., i, 133. 

Ternary mixtures. See Mixtures, 
ternary. 

Ternary systems, crystallisation iu 
(Parra vaso). A., ii, 392. 
equilibria in (Schseixuiakkr*), A., 
ii, 489, 571, 763, 851. 
of salts, alcohols, and water, equili- 
brium in (Frankforter and 
Fiiahy), A., ii, 685. 

Terpene, C 10 H ie , and its derivatives, from 
piperylene (Harries and Scbonberg), 
A., i, 286. 

Terpene alcohols, synthesis of g] u cosides 
of (Hamalaixen), A., i, 497, 639 
88S, 989. ’ 
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Terpene group, synthesis in the 

(Perkin), A., i, 986. 

Terpenes (Frankforter and Poms), 
A., i, 987. 

and ethereal oils (Wallach and V. 
JlBCHKNBERO), A., i, 182 ; (Wall- 
ach and Fry). A., i, 278 ; (Wall- 
ach), A., i, 452, 482. 
chemistry of the (Henderson and 
Caw), T., 1543 ; P., 246. 

Terpenylic acid, preparation of (Loc- 
quin), A., i, 341. 

c^Terpin d-monoglncoside, and its acetyl 
derivative (Hamalainen), A., i, 
498. 

Terpineol and its esters (Pickard, Lew- 
cock, and Yates), P., 127. 
sodium hydrogen sulphite, compound 
of (Rouue-Bkrtkand Fils, Du font, 
and Labaunr), A., i, 746. 
d-glucosides and their acetyl deriva- 
tives (Hamalainen), A., i, 497. 
Terpineol-35°-glycuronic acid, constitu- 
tion of (Hamai ainen), A., i, 635. 
“Terra rossa,” nature and origin of 
(TucAn), A., ii, 69. 

Tertiary bases, aromatic, replacement of 
alkyl groups in (Tiiorpe and Wood), 
T., 1601 ; P., 257. 

1:3:4:6- and 1:2:4:7 Tetra-acetoxynaph- 
thalenes (Dimroth and Kerkovius), 
A., i, 980. 

l:l:3:3-Tetra-allylcj/c/ohexau-2-one 

(Haller), A., i, 630. 

Tetra-amylose iodide (Pringsheim and 
Eissleh), A., i, 1156. 
aa55-Tetra ^-aniayl-AW*- and -A«v-buta- 
dienes (Brand and Matsui), A., i, 
1170. 

aa55-Tetra -^-anisylbutane (Brand and 
Matsui), A., i, 1170. 
Tetra-anisylhydrazine, dissociation of, 
in solution (Wieland and Miller), 
A., i, 1320. 

s-Tetrabenzoylacetone (Leuchs, Wutk e, 
and Gieski.ek), A., i, 856. 
Tetrabenzoylphenylglucosazone (Fisch- 
er and Freudenberg), A., i, 481. 
Tetrabenzyk?/cfobataiie-i:3-dione 
(Leu chs, Wutke, and Gieselek), A., 
i, 853. 

Tetrachromiamoxideheptamminotrini- 
trate (Jovitschitsch), A., ii, 223. 
Tetrachromiumoxidehexammino- salts 

(Jovitschitsch), A., ii, 223. 
Tetracosanic acid and its derivatives 
(Meyer, Brod, and Soyko), A., i, 
1152. 

n-Tetradecane-Tfd-diol (Bueseken and 
van Sen den), A., i, 332. 
Tetraethyl^ faminodiphenylmethane 

(Votocek and Kohler), A., i, 760. 


Kohler), a., i, fso. 01 EK an-1 

Tetraethylammonium „]ati,n 

. (0»'m« .nd iuc*! T 
iodide, douMe salts of, with ,’ a d,! ' " 

— “‘life id.4“; 

cu ^rp., p 79 HDl - iotii ' ies(i ' u T-'i.T., 

TeUahydroartemisiii (Kimim aii,U„ NA 

a- and Vlettalydroartemisia and 
■ derivatives (Rimini and JoVij ! 
1092. '• A ">, 

a- and S-Tetrahydroartemiainic acid, 

(Rimini and Jiina), a i K/ii 
Te tr ahy dro-1 : 3 :5 -benzotriazole Imlr, 

i chlonde (Welliscii), A., i, f ,;> 0 ‘ 

Tetrahydro-l:3:5'beuzotriavle-6 carb 

j ^ Xy ^ iC *jj d atld itS Sa,t8 ( WEUIsf H 

Tetrahydroberberine methoehloridtaand 
methiodides and the constitution of 
anhydro-bases derived from then. 
(Pyman), T. f 825 ; P., u:,. 
Tetrahydroberberrubine, brouio- m \ 
ehloro-, and its hydrochloride (Fhek- 
ichs and Stoepel), A., i, 1095 . 
Tetrahydroeudesmene (Semmi.ee aud 
Rissk), A., i, 987. 


Tetrahydrofuran 2:5-dicarboxylic acid. 

: 3:4-(?wmino-, and its salts (Teaide 

J and Lazar), A., i, 1307. 

Tetrahydrohomoquinoline ami its salts 
and derivatives (v. Hi: a ex and 
Babtrch), A., i, 197. 

Tetrahydroionones (Skita, Meyel, ami 
v. Bergen), A., i, 61 . 

1 :2:3:4-Tetrahydronaphth.alene. physical 
constants of (v. Ai-wecs), A., i. 
1319. 


l:2:3.*4-Tetrahydro l:3:7 naphthat.x)- 
triazine-2:4-dione (Booriit and 
Fisher), A., i, 107. 
Tetrahydro-j9-naphthylamine ; alicvcik 
and its derivatives, constitution and 
physiological action of(CL0ElTA and 
W ask. it), A., i, 1280. 
Tetrahydro-oxazoles, formation of 
(Crowther and McCombie), T., 
Tetrahydropapaverine, condensation of 
acetal with (Pictet and Malinow- 
ski), A., i, 1224. 
Tetrahydropipitzol (RemfkyI, 
i 1083. . A 

Tetrahydropyromucic acid and 
salts aud derivatives (Wiexhat* an'. 

! Sorgk), A., i, 889. 
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T.frlivdmuinolUw arsenale an<l 
SSloride (Fkankel and 

T.S^iiolS'r a'"'"';-. and its 
bJJzoyl derivatives and their alt 
(V. B.ACN, Gradowski, and 

R^wicz), A., i> 1382. 

6-chioro-, and 6-chloro-7;Ditro- and 
tlioir salts and derivatives (\. 
Braun, GiiAnowsKi, and Kawicz), 
A , i, 1381. , . . .. 

I-ayano-7-amino-, acelyl danvativa 
(V. BRAIN, Gkahowski, ami 
Raavioz), A., i, 1382. 

J.ujtro-, and its salts and derivatives 
(V. Braun, Gkabowski, and 
Rawicz), A., i, 1381. 

Te tr ahydro /^quinoline-3 -carboxylic 

acid, 7-hydroxy-, ethyl ester, and its 
picrate ( 1 V«llisCH), A., i, 530. 

Tetrahydroquinolino-^- and -fl/-metnyl- 

anecamnhor* (Pope and Read), !•, 


1529. 

Tetrahydroflantalene (Semmler and 
Kisse), A., i, 987. 

Tetiahydjroaantonic acid and its deriva- 
tives (Cusmano), A., i, 730. 
a- and 0-Tetrahydrosantonic acids and 
' their derivatives (Wieniiaus atd 
v. Oeitisoen), A., i, 475. 
sodium salts, pharmacological experi- 
ments with (SieRURo), A., i, 1136. 
Tetrahydrosantonin (Bargeluni), A., 


i, 629. 

and its oxime (Asahina), A., i, 731. 

a-Tetrahydrogantonin and its phenyl- 
hydrazone and bromo- and d/nitro- 
(Wedkkind andBKNiERs), A., i, 476. 

a- and /Metrahydrosantonins and their 
derivatives (Wienhaus and v. 
Oettixgkn), A., i, 475. 

Tetrahydroselinene (Semmlek and 
Rissf.), A , i, 66. 

Tetrahydrothebaine and its salts (II. 
and B. Olden berg), A., i, 1092. 

Tetrahydrothiodiazoledianil. See 
Diphenyliminotetrahydrothiodiazole. 

TetrahydTOMozingiberene (Semmler and 
Becker), A., i, 743. 

2 . 3 : 4 :2 -Tetramethoxybenzophenone 
and its derivatives i^en-Cupta and 
WATSON), P., 270. 

3:5:2' A'- and S:5:3':4-Tetramethoxy- 
benzophenoneg and 2'-hydroxy-de- 
rivative of the latter (Mauthxer) 
A., l, 633. 


3 aD(1 
(ij-ftichloro- (Seer and Euren- 
iieich), A., i, 635. 


Tetramethylacridine (Liehermaxn and 
Kardos), A., i, 276. 
a5-Tetramethyl(/ /amino adipic acid, Py- 
rfiamiuo-, dilautain of, and its salts 
(Traube and Lazar), A., i, 1307. 
Tetramethyl^raaminoarsenobenzene 
hydrochloride (Ka riser), A., i, 412. 
Tetramethyld/aminobenzophenone, 
formation and derivatives of (Fischl), 
A., i, 465. 

4:4'-Tetramethylrf/&minobenzophenone, 

action of magnesium methyl and ethyl 
iodides on (Lemoult), A., i, 1385. 

aS-Tetramethyld/aminobutylene and its 

salts (Willstattek and Wirth), A., 
i, 330. 

4:4'-Tetramethyld/amino-2:2' dichloro- 
benthydrol (v. Braun and Kruber), 
A., i, 1331. 

4 : 4' -Tfltrameth y ldtaminod i ■ o-chlorodi- 
phenylmethane and its picrate and 
platinichloride (v. Braun and Kru- 
ber), A., i, 1331. 

Tetnunethyld/amino-9-cyanoxanthen 

(Ehrlich and Benda), A., i, 904. 

2:2' -Te tramethy W i aminodi phen y lme t h - 
ane, 5:5'-dichloro- (v. Braun and 
Kruber), A., i, 1332. 
2:4 , -Tetramethyl'iiaminodiphenylmeth- 
ane, 5-chloro-, and its methiodide and 
picrate (v. Braun and Kruber), A., 
i, 1332. 

4:4' - Tetramethyld/aminodipheny Imeth- 

ane, 3-chloro- and 3:3'-rf/ohloro-, and 
their derivatives (v. Braun aud 
Kruber), A., i, 1332. 
Tetramethyliizaminodiphenyl-6-qmno- 
lylmethane (Howitz and Philifp\ 
A., i, 391. 

4 : 4 '-Te tramethy Id /aminodi o tolylmeth- 
ane and its picrate (v. Braun and 
Kruber), A., i, 1331. 

4:4'-Tetrame thy ld/amin o -v : m -ditolyl- 
methane (v. Braun and Kruber), 

! A., i, 1334. 

4 : 6'-Tetrametbylrf/amino->9 : m -ditoly i- 

methane and its dimethiodide (v. 
Braun and Kruber), A., i, 1334. 

I * Tetr amethy Id /aminodi-m-toly line thane 
and its salts and 2:2'-diuitro- (v. 
Braun, Kruber, and Ausr), A , i, 
1330. 

2:2 / -Tetrametky l(//aminodi- in-toly Imeth - 
ane, 4:4'-dMimino- and 4:4'-rf»iilro- 
(v. Braun, Kruber, and Aust). A., 
i, 1330. 

64'Tetrametbyld/aniinodi-?n-tolylmeth- 

! ane and its aimethiodide and picrate 
; (v. Braun and Kruber), A., i, 1334. 

Tetrametkyldiamino-10-methylacridone 
and its hydrochloride (Ehrlich and 
1 Benda), A., i, 906. 
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Te tramethy Id i aminonaph thafuchsone , 

derivatives of (Noelting and Saas), 
A.,i, 523. 

4:4'-TetramethyWzaminophenyl-o-tolyl- 
me thane and its picrate and platini- 
ehloiide (v. Braun, Krtjber, and 
Aust), A., i, 1329. 

2 : 4 ' Tetrame thyk/iaminop henyl- m- 
tolylmethane methiodide and 4- 
amino-, and its benzoyl derivative (v. 
Braun, Kruber, and Aust). A., i, 

1329. 

2:4'-Tetramethyl'/iaminophenyl-?/z- 
tolylmethane, 2'-an»ino-, 2':i-di- 

aniino-, 2' nitro-, and 2':.4-fftiiitro- (v. 
Braun, Krubeu, and Aust), A., i, 

1330. 

Tetramethylammoninm salts (Mir,- 
baver), A., i, 595. 
platinibromidc (Gutbier and 
Rausch), A., i, 1157. 
ethoxide (Meisknheimeu and Do- 
doxuw), A., i, 597. 
iodide, double salts of, with cadmium 
and mercuric iodides (D atta), A., i, 
1046. 

platini-iodide (Datta), 1\, 129 : P 
79. 

Tetramethylarginine and its auriehlor 
ide (Exgeland and Kvtscher), A., i. 
194. 

TetramethyBc/wchlororhodamiae and its 
salts (Bloch), A., i, 648. 

2:4:2': 4'-Tetramethyl-aa-dipyrryl 
ethane-SiS'-dicarboxylic acid, ethyl 
ester (Fischf.r and Baiithoi.omavs), 
A., i, 1236. 

2:5:2':4'-TetramelhyldipyrryImethane- 

3':4 dicarboxylic acid, ethyl ester 
(Fischer and BAnTHoi.o.\i.u\s), A.,i, 
1236. 

2:5';2':5' -Tetramethyldipyrrylmethane- 
SiS'-dicarboxylic acid, ethyl ester 
(Fischer and Bartholomaus), A., i, 
1236. 

Tetramethylenecarbamide, polymeride 
of (Fischer), A., i, 1225. 
a- and /3-Tetramethylferrocyanides 
(Hartley), T., 1196 ; P., 188. 
nd-Tetramethylglutaric acid (Francis 
ami Willson), T., 2245. 
07-Tetramethylglutaric acid, a-bydr- 
oxy-, lactone of, and its silver 
salt (Francis and Willson), T., 
2243. 

Tetramethylheptamethylenediamine 

and its picrate (Clarke), T., 1701. 

77«e -Tetramethylheptan-5-ol and its 
phenylurethane (Haller and Bauer), 
A., i, 831. 

37e(,‘*Tetramethylheptan-5-one (Haller 
and Bauer), A., i, 591. 


"aeafctss- 


a., i fijin 

s^'f-Tetramethylheptanio 

™ e <““>■»> and i: 

TeteameUiylieiameftylene 

(HicatKu), A., i 2,4 Mid 

BWS-Tetramethylhexan.y.oi ,, , 

fl35B-Tetrametiyllexan. > . oue 

and Bauer), a., i, oae “-'Hu 
ia:S:3-TetramethyW^. 

aud ita derivatives (Hai.,.,:*' , 

Tetramethylhietidine 

(Esgeuam, and 

Tetramethylpentameftyleaedia™., 

, , a n d o'» Sal,S (Olakke), T. 17,'f 
1 : ! m 2 « 2 '-^ tr ,T® th3rll ' r ''' jpeM “ e 3ddi 

one, .i:5-dibromo-, and its 
(»KAXni»a„d Willson) T 

WSS Tetramethylpentan y ol 

moires (Haller and lim :K 

tan 4-ol-S-one, derivatives uf thii,' 
mo-, and its derivatives (Fraxcr 
Willson), T., 2241 ; 1\, 3,30 

^53-Tetrainethylpentan 7 -one HAiiti 

and Bav kis). A., i, 8-29. 

1 : 1 : 2:2-Tetramethyl(’//t , ''.pentaii-4-one 
and its scniicarbazoue (Francis 11 
Willson), T., 2215; [*., 302. 

Tetramethylpyrrindoquinone (Pimn 

and Wilke), A., i, 76s. 
2:3:4:5-Tetramethylpyrrole and j: s 

[derate (Pjioty and HuisiiD t i 
293. 

Tetramethylsalicylatoferric acid, putas- 
sium salt (AV kin land and IIerzi A. 
i, 1190. 

a077-Tetramethylvaleric acid.. Al.-plr- 
oxy-, and its salts and dfriralir<? 
(Bunge), A., i, 160. 
Tetraphenylbenzidine {W’iki.AM 1 ;n,i 
Muller), A., i, 1 386. 
Tetraphenylethylene, ^A/iiiiir- 
(Schlenk, Racky, and I'«.»i:nha ki*h. 
A., i, 36. 

Tetraphenylethylenedi-y- carboxylic 
acid, f/j'bioniu- (Baler and F.vh:k-. 
A., i, S64. 

Tetraphenyltetrazen, ji/thahro- R- 
L.\ n I) ami Reims seggee), A., i, 13?!'- 
Tetraphenyl-c?*xylylene (Stark ate. 
Garren), A., i, 362. 
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derivatives (Stark and Garbes), A., 
Tetrwhiayl-™-”'" 1 * ly ?- ols : 

T afkvl ethers, and diaeetyl denvatnes 

Tei^op^u,'’ iodide double 
T JltTof with cadmium and merenne 

iodides’(D-VTTA), A., 1,104b 

rnpri-iodide (Datta), L, 432, 1„ 
plftiui-iodulc (Datta), A., i, 1047. 

a«85-Tetra p - tolyl- A »y- butadiene 

( Brand ami Matsui), A., 1, lhU. 

Te tra-p • tolylbutane {Bn AND anil M.u- 

si’ i), A., i, 1170. 

Tetra-(tribcnzoylgalloyl)-/' , rt>romo- 

phenol-' 7 glncoside (Fischer and 
t'REl'DKN’BRRG), A., i, 480. 

Tetrazens, aftion of nitrogen peroxide 
,m (Wiri.and and Reiseneogek), A., 
i, 1399. 

l:2:4‘.5-Tetrazine, 3:6-di’ammo-, and its 
* salts (Gastaldi), A., i, 1109. 
Tetrazole, uwhvdroxy-, sodium salt, 
crystallography of (Rosati), A., i, 
207. 

.Tetrazole 5 carboxylic acid, sodium de- 
rivative, sodium and barium salts, 
and amide (Oliveri-Maxdal.v and 


Thebaine. codeine, and narcotine, poly- 
morphism of (Gaubekt), A., i, 643. 

Theobromine ^ (3:7 -dimethjlxanthinc- 

2 :6-d«*ey-3 : 7 - diniethylpurinc) , acetyl 
and benzoyl derivatives (Knoll k 
Co.), A., i, 89. 

Theory of quanta, thermodynamical re- 
sults from (Polanyi), A., ii, 557. 

Thermal analysis (van per Linden), 
A., ii, 106 ; (Or.IVAlu), A., ii, 
756. 

of binary mixtures of metallic e blondes 
(Sandonnini), A., ii, 137. 
of binary mixtures of manganous 
chloride with alkali chlorides (San- 
donnini and Scarpa), A., ii, 965. 
of binary mixtures of alkali nitrites 
with other salts of the same metals 
(Meneghini), A., ii, 49. 

Thermal conductivity of gases (Eitkkx), 
A., ii, 474. 

Thermo-element, Skin ncr-Case, measure- 
ment of the electromotive force of the 
(Kiiemann and Xoss), A., ii, 180. 

Thermometer, gas, for use at high 
temperatures (Henning), A., ii, 
289. 

mercury, error affecting the (Com'E), 
A., ii, 474. 

Thermometry (Burgess), A., ii, 825. 
at low temperatures (v. Siemens), A., 
ii, 1023. 

fixed points in, between 100 3 and 400 ; 
(Crafts), A., ii, 829. 


Pamalacqua), A., i, 1398. 

Tetrolaldehyde (Viguier), A., i, 444. 

Tetron a carboxylic acid, thio-, ethyl 
ester (Ben ary). A., i, 892. 

Tetronic acid, thio-, and its silver salt 
i Ben ary), A., i, 892. 

Thallium, polymorphic transformation 
of (Werner), A., ii, 1057. 

Thallium alloys with bismuth (Kurna- 
kov, Shemtsciicsiini, auil Tarakin), 
A., ii, 410. 

Thallium nitride, preparation and pro- 
perties of (Franklin), A., ii, 52. 
Thallous chloride, equilibrium in 
binary systems of metallic 
chlorides and (Sandonnini), 
A., ii, 853. 

double salts of, with bismuth and 
ferric chlorides (Scarpa), A 
ii, 217. 

fdmmolyhdate (Wk.mpe), A., ii, 

nitrate, action of potassamide on, 
m liquid ammonia (Franklin), 
A. , ii, 709. ; 

nitrite^BALL and Abram), T., 2i30 ; 

Thallous salts. See under Thallium. 


Thermo -regulator with instantaneous 
adjustment (Fander), A., ii, 100. 
Thermo-regulators, gas, improved 
(Whitaker), A., ii, 554. 

Thermostat, regulation of the flow of 
water in a ( Baku), A., ii, 290. 
safe, for use with coal-gas (Jokisskn), 
A., ii, 673. 

Thermostats, electrolytic heating ami 
regulation of (Derby and Harden) 
A., ii, 1019. 

Thiazoles (v. Waltiier and Roch), 
A., i, 198. 

Tbienyldiphenylcarbinyl chloride (Gom- 
berg and .Tickling), A., i, 641. 
a- Thienyl a- naphthyl ketone (Scholl. 

Seer, and v. Seybei.), A., i, 59. 
Thioamides, esterification of (KeidL A., 
i, 975. 

Thioanilides, tautomerism of (May \ T., 
2272; P.,360. 

Thiocarbamide, equilibrium of am- 
monium thiocyanate, water, .and 
(Smits and Kettner}, A., i, 167. 
action of, with iodine (Marshall). 
P., 14. 

action of nitrous acid with (Coade 
and Werner), T., 1221 ; P., 188. 
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Thiocarbamides, velocity of addition ol 
alkyl haloids to (Goldschmidt and 
Grini), A., ii, 284. 
preparation of nitriles from (r arben* 

FABRIKEN FORM. F. BAYER & Co.). 

A.,i, 725. ... r 

aromatic, metallic derivatives ol 
(KuUlla), A., i, 1174. 
Thiocarbanilides, preparation ol (in*), 

A., i, 1174. 

Thiocarbimides (iso//«'oci/^^)rP rc P ara ' 

tion of nitriles from (Farben- 
fabbiken vorm. F. Bayer & Co.), 

A., i. 7*25. 

action of azoimide on (O l ivebi-MAN- 
daiA and Noto), A., i, 774. 
Thiocyanate ion, properties of (Freund- 
lich and Seal), A., ii, 114. 
Thiocyanates, action of, on a-amino- 
acids (Johnson), A.,i, 203. 
excretion of, in carcinoma (Saxl), A., 

i, 1273. . . , 

the reaction between ferric salts and 
(Philip and Bramley), T., 795; 
P., 123. 

estimation of, in saliva (Autexrieth 
and Funk), A., ii, 451. 

Thiocyanic acid, ammonium salt, equili- 
brium of thiocarbamide with 
water and (Smits and Kkttner), 
A., i, 107. 

formation of the guanidine fait 
from (Krall), T., 1378 ; 1 189. 
methyl ester, conversion of, into 
methyl thiocarbimide_ (Suits and 
Vixseboxsr), A., ii, 853. 
Thiodiacetic acid, nitrite and sulphon- 
amidc of (Zwmobergk), A., i, 24. 
Thioflavoncs. See 2-Phenyl-l:4-benzo- 
thiony roues. 

“ Thioindigo.” See Bisoxytluonaphthen. 
Thionaphthen, hydroxy-, and its carb- 
oxylic acid, action of hydrogen per- 
oxide on (Lanfky), A., i, 193. 
Thionaphthenquinone, derivatives ot 
(Makschalk), A., i, 1088. 

Thioniom dibromidcs, formation ot 
(Tschkliscey), A., i, 245. 

2-Thion-4-phenyl-3-benzyUhiazoline 

(v. Wai.thek and Roun), A., l, 200. 

2 Thion 4-phenyl-3 metbylthiazoline 

(v. WaLTHBR and Koch), A., ’, 201. 
Thionyl chloride. See under Sulphur. 

Thiophenoyldipropylm ethane ( Freund, 

Fleischer, and Rothschild), A., i, 
1076. , -*xx 

Thiosulphates. See under bulphur. 
Thoria. See Thorium dioxide. 

Thorium, active deposit of (Map.spkN 
and Wilson), A., ii, 907. 
solubility of the active deposit of 
(Hog ley), A., ii, 273. 


Th °^w , ^i!te!l ion J ,rod,lct3 of, a, hi 


the distntmt.on „f ,. rivs a ; 

them (Meitner and HahV i ■ 

906. ‘ d > u » 

preparation of radioactive substano, 
from (Glaser), A., ii, 46* SS* 
chemical nature of the ra<lio-nrJ» , 
t of (McCoy and Viol), a, ij ^ 
relation of uranous salts to /FiV* 
P.,383. K - 

i Thorium salts, action of, on the tnW] 

I bacillus (Becquerel), a., i jag * 
Thorium carbide, gaseous mixtures \*. 
suiting from the action of water 
(Lebeau and Damiens}, a. ii ;on 
dioxide {thoria), preparation 'if, 7 J0 ,” 

I monazite saod { VVirth), a., ii. ;]■> 
sulphate, basic (Halla), A., ii, ].]■>* 
Thorium, estimation of, voluinctricaflv 
in monazite sand (Metzcrj; 
Zons), A., ii, 157. 
separation of, from tungsten i'Wuxdru 
and Schapira), A., ii, 797. 
Thorium series, branchings the (Rjcej: 
j and FAJANS), A., ii, 907. 

Thorium- U, atomic weight mil dis- 
integration of (Fajasx), A., ii, 90s. 
range of the recoil atoms from (Wool.) 
A., ii, 908. 

Thorium- and -D, properties of (Mm- 
zener), A., ii, 375. 

Thorium-A', properties of, and its action, 
on organic substances (Falta ami 
Zkhner), A., ii, 376. 
behaviour of, in the organism (Pi.Esm, 
Karczag, and Keetman; Pai - 
PENH El M and PlESCH), A., i, 563. 
action of, on the frog’s heart (M.uss 
and Plesch), A., i, 7)63. 
behaviour of lecithin with (Xki’HEIU; 
and Karczag), A., i, 793. 
Thorium- Y t preparation of (Gusf.k), 
A., ii, 465. 

Thoromolybdates (BarhierO» A., 1 
Thrombase (Fcu> SimtsiMEh. 

A.,i, 122. , ,, 

Thrombin (CotitsciwioD anil -« '• 
MAKOS), A., i, 1260. 
preparation of (Howeix), a.. 1 , 11- 
relation of. to metati.romta (»£'■ 
mouth), A., i, 1125. 
Thrombokinase, preparation. ol, 
fibrin (Btsweix;, A., i, , 

Thnjane, transformations of (hr. . 

A., i, 1ST. . i( no 

isoThujazine (Kishskh), A-, A* ^ 

fsoThujylideuehydrftzme ( 

Thymol 


estimation K > .s i, 

(Bkdmas, Whth, ami Broca,,*, 

988 . 
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.. 2-6-rfidiloro-, preparation of, 

T rd 1 ; i metl,yU.th r (CK„WTHE R and 

ThS'lola; acetrlrarbinyl ester 


A ’ '' Ifi'f'a,,,- olancl), autolysia of tlic 

Thymiu V>‘ l n " s % ; 790 

(Kw HIWABAIU), A., 1 , 7W. 

Jf diction of the (Makshall), A., 

TKyrmi^' products of hydrolynis of 
(KnssRJ. and E.)I.baciieb), A., i, 1400. 
Thyreo globulin, iodine-conta.n.ng com- 

.,lex o i (Koch), A., 1 , 5»4. 

Thyroid 1 V»« gfarf), phystolo^ o 
the. (JusemvscUBXito), A., 1 , , 

(Blum). A., '> F 2 \ (Blum and 

0 nt'TZ s EH), A. , 11 , 722. 
action of the (Edmunds), A., i, lido, 
effect of feeding with, on metabolism 
of carbohydrates (Cramer and 
Kkausi!), A., i, 1130. 
effect of extirpation of the, on meta- 
holism (Paladino), A., i, 675 ; 
^Gkeeswai.d), A.,i, 1130. 

on carbohydrate (metabolism (Miu- 

ii a), A., i/938. 

of lish, iodine content of (Cameron), 
A., i, 1270. 

variation in the iodine conteut of the 
(SiEi)Ki.L and Fenger), A., i, 218. 
fii-Ul, constituents, size, and activity 
of the (FksgbiO, A ., i, 675. 
estimation of silicic acids in human 
(Schulz), A., i, 131. 

Tin, equilibrium of, and its modifica- 
tions (Smits and dk Lkkuw), A., ii, 
141 ; (Cohen), A., ii, 514. 
polymorphic transformation of 
(Werner), A., ii, 1057. 
the system : aluminium ami (Lores/. 

ami Plumbhidge), A., ii, 1059. 
equilibrium in the system : iodine and 
(Rejndeiis and de Lange), A., ii, 
60; (van K rooster), A., ii, 142. 
systems of, with zinc and cadmium 
(Lorenz and Plumbruige), A., ii. 
105G. 

oxidation and solution of, in dilute 
nitric acid (Bunge), A., ii, 883. 
action of tartaric acid on, in presence 
of oxygen (Ohm-man), T.. 775 ■ p 
122 . • * * 
Tin alloys with antimony, magnetisation 
and constitution of (Leroux) A 
ii. 554. J M 

analysis of (Pontio), A., ii, 347 . 
with antimony, copper, and lead, 
Uiwl.vsis „f (Demorest), A., ii, 


Tin alloys with cadmium, heat content 
of (Mazzotto), A., ii, 408. 
with copper, electrical conductivity of 
(Ledoux), A., ii, 10 ; (Puschin 

and Baskov), A., ii, 822. 
analysis of (Gemmei.l), A., ii, G25. 
with mercury, vapour pressures of 
(Sieverts and Okiime), A., ii, 476. 
with mercury and silver.(KNiGHT and 
Joyner), T., 2247 ; P., 282. 

Tin chlorides, reduction of (Meyer ami 
Kerstein), A., ii, 969. 

Stannous chloride, oxidation of, in air, 
in presence of ferrous chloride 
(WARYNSKiandTowTKiEWirz), 
A., ii, 514. 

fusion of, with potassium and 
sodium chlorides (Rack), A , ii. 
605. 

action of, on fermentation (Gimel), 
A., i, 1282. 

estimation of (Atack), A., ii, 156. 
Stannic chloride, action of phenyl- 
hydrazine on (Rakshit), A., i, 
1233. 

compounds of, with hydroxy- 
ketones and hydroxyquinones 
(pFKiPKK.it, Fischer, Kunt- 
ner, Monti, and Pros), A., i, 
882. 

Metastannic acid, removal of phos- 
phoric acid by means of (Mecklen- 
burg), A., ii, 529. 

Tin organic compounds in relation to 
the corresponding silicon compounds 
(Smith and Kitting), T., 2034 ; V., 
280. 

with thiocarbamide (Kuulla), A., i, 
1174. 

Tin detection, estimation, and separa- 
tion 

detection of (Cuhtman and Mosher), 
A., ii, 532. 

assay of, by electrolysis (Bertiaux), 
A., ii, 731. 

electrolytic analysis of (Schoch and 
Brown), A., ii, 794. 
estimation of, electrolytically, in 
tinned foods (Cushman and Wet- 
tisngel), A., ii, 345. 
estimation of, volume trie ally (Raw- 
lins), A., ii, 249 ; (Fighter and 
Muller), A., ii, 347 ; (Patrick 
and Wilsnack), A., ii, 439. 
estimation of, in bron/es (Ibbotson 
and Aitchison), A., ii, 346. 
estimation of lead in (Vannier). A., 
ii, 153. 

electrolytic separation of, from tung- 
sten (Treadwell), A., ii, 5-33. 

Tin ores, assay of (Mu.ou anil For ret), 
A., ii, 732. 
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Tissues, action «f. »« hexoses (Leveke 
and Meyer), A., i, 92/. 
lipolytic action of the (Thiele), A., 1 , 

928. , . 

animal. See Animal tissues, 
connective, swelling ot (IUubf.uius- 
srr), A., i, 318. . 

diseased, entrance of iodine into 
(Wills and Hrokiphug), A., t, 

nervous, lipoids of (Seiioka and 
Pai.07.zi), a., i, 1410. 

normal aud pathological, estimation l of 
tryptophan in (Fasalj, A., i, 
estimation of lecithin in (Cruick- 
SHANK), A., i, 1128. . . 

estimation of phosphoros-ooutaiuiiig 

lipoids in (Mayer and Schaeffer), 

A., i, 1017. . . 

detection and estimation of methyl 
alcohol in (Nicloux), A., n, 800. 
Titanium erfrachlorido, spectrum of, in 
active nitrogen (Jbvon’f), A., n, 
813. 

and hydrogen, action of the eleetrii; j 
discharge Oil a mixture of (Bock < 

aud Moser), A., ii, 9. 
dioxide (titanic aiiAi/di'Me), compounds 
of, with seleuic and selemous acids 
(Brener), A., ii, 514. 

Titanium detection, estimation, and 

eathnation^of, colurimetrically (Len- 
hkb and Crawford), A., u> 25^. 

estimation of, coloriraetrically, in iron 

and steel (McCabe), A., ii, 986. 
estimation of, volnmctncally (P. w. 
and E. B. Sbimeu), A., ii, <32. 

volumetric estimation of, by means 
of methylene-blue (Meemann and 

Mbrphv), A., ii, 1078. 
and vanadium, estimation of, volu- 
metrically (Milloh), A., u, 627. 

estimation of, by means of cupierrnu 

(Beliucci and Grassi), A., n, 250. 
estimation of, in ceramic materials 
(RiEKEand Betzel), A., 11 , 4-58. 
Toad, absorption and excretion of digi- 
toxin by the (I.hotlk von Lhois), 

\ i 939. 

venom of (Wielaxb and Weil), A.,i, 

Tobaccoj occurrence of barium in (Mc- 
Hakcce), A., i, 809. 
enzymes in (Oostbitzen and htiEiiD), 
A., i, 1120. , , 

influence of growth s '“^ e “ 

the constituents of (Stltzer anu 

Kentucky^ growrfln Daly, constitu- 
ents of (Traeita-Mosca), A., i, 

1431, 1432. 


Toluene compound#, J - \ 
^-Tolualdehyde, condensation of )iu .,i v i 
2-naph tbol-3-carboxvUt<; ... •*: 

(Rebek), A., i, 1346. 1 

hydrazonesoflGtiAziAsiandlii.m,, 

A., i, 1061. ' " 

yi-Tolnaldehyde-rn- and -p-chlorophtMi 
hydraaones (Graziaxi), a., i, 
Toluene, electrical dispersion in ;[' ls 
NITSCHENKO), A., ii, -.50 ; Con pv * 

A., ii, 917. 

electrolytic oxidation of H'lrmTM 
A., i,1316. 


A,, I, 1310 . 

action of sclenic acid with : l)i iiraw 1 v 
and Elder), A., i, 902. 
condensation of pyromelUtic auliv<lvid«- 
with (PiULim), A, i, go; 
olnene, 4:5-dibromo'2:3-d/hydiuxv' i 
aud its diacctyl derivative (Zikcki: 
and Jansky), A., i, 854. 
2.4-<iibromi>-5-inlro-, 2:0-</ibrouio-.$. 
nitro*, and 2:6-<2ibroma-'}:5*d<ititTii. 
(Blankkma), A., i, 31. 
ch Wo-, nitration of (Hot.LEM.4x and 
Wibaut), A., i, 169. 
and nitro-, equilibrium (.[, witl, 
antimony trihaloids (Menkciui- 
kin), A., i, ‘255. 

4:6-rficbloro-5-bvcm(f-2 , .3-thl>)'ilroxy-. 
and its diacetate (Jasney), A., i. 
854. 

3chloro-2:4-<ftmtro-,and 4-cli!oro-3:-« (l 
^initro- (Borsch k and Pif.m.ei!!. 

A., i, 842. 

2:3-dihydroxy-, preparation of <S.\i - 
CHARI X-Fa BRI K A KTIRNGESBIX- 

sen A FT VORM. F AIlUlEl'.li, Ll^T k 
Co.), A., i, 459. 

nitro-, se|raratioD of glyceryl trimtiair 
from (Hyde), A., i, BIS. 
rfinitroso-. See S-XIetiiyl'K'nzi^ox.v 
diazole oxide. 

m-, and p-Tolueneazocarbonjr 
conmaranones and their derivative 
(MebRIMAn), T., 1854. 

m-Tolueneasoformamide, D-bionjo-^- 

hydroxy-. and 4-hydmxv- and t * 
sodium salt (Hkilbros and Hexuek- 

-F-TMneneseo-2-nspW 

ethyl etheri and their Uydvcdilo 
j (Chaiuuek and Febkf.iu), a.. 

methyl ethers “d ™' • . _ J 00 i. 


methyl k 

(Charrieb and 1 erf.f.ki), 



INDEX OF SUBJECTS. 


ii. 1505 


,, J 

mu**™ 1 ; ))-Tolueiu« leninic ««» 

„(?)- v<d Pi-I , a„ i, 96-J 

(Doi’t'HTV aiM “ ' cWb action 

„.audy-T0l««‘^ " E ,“TKA ami 
0 f, with »■>;'"«» '! lt ' i l has. 

Unokammkk > ^ t jJ T ^j n inoiiyI- 

md MBFKswAti'). A-> i. ••• tola . 
Iolaene j)-8alp'« ,,le {? y y :i „0. 

idide.l" i*raJ> l XA ‘ v ^' h 0.3-5-/,-/- 

lalaene-d-snlploii 1 ' mA ^ 

, ja-TolueneBn’iphonli; 'acid* salts 

°',;r'uth a,m.« <H~K* al>< 

, Totesmlpiiciic anhydride (Mkvku 
I ohier^pdoatrthjha-tolaidWo 

(Wirraml Eitsf-svi), A., 1. Jt>0- 

i..Toluene8uh)hanylacetomtnle, m-Ji- 

* JK «•«<« (T*««» *««l 

knosEBWrO, A., 1, 1/0. 

ii-Tolneaesalphonylacetophenoiie an 

itascmicarwzojie(Tno«Eli and Beck., 

A., i, 631. , . . 

li/-Tolaene6ulphonylamiiio-2-ammo- 
anthraquinonc a.n«l its 2-acetyl deriv- 
ative (JunrhaNs), A., i, 30,0. 

»p TolueucBolpbohylglycine { Fischer 
auU Beucmann), A., i, 711. 
jO-TolueDMUlpbouylsareoaine { r usciiER. 

aud'ltERGMAXN), A... 1, 712. 
w/V Toluene Bulphonyl-iJ- toluonitrile 
(TitiiuKR and Beck), A., i, 631. 

5 7 /-TolueneBulplionyl-^-toluoylbenzoic 
acid, 2-cljloro- (Aktikx-GesKLL- 
SOHAFT FLU AmLIN’FaUI! I RATION), 

A., i, m. 

Tolnene/'Bulphonyltrimethylammo 
nium dichromate and platinichloride 

• ( Voklakdek and Noltk), A., i, 1321. 

Tnla.naatilnkn.,, ..II 


Toluene compounds, Me = 1. 

/>-Toluidine, 2-brotno-5-nitro- (Blank s- 
ma), A., i, 31. 

?«*nitro- f sodium salt (Gkkbn and 
Rowe), T., 512. 

o- and p-Tohridines, systems of, with 
aniline and benzoic acid (Baskov), A., 
ii, 1016. 

o-, mi*, and Toluidines, salts of dibasic 
oi ganic acids with (GkCnwald), A., 
i, 967. 

0- Toluidinoacrylic acid, 5‘iodo-o-tyano*, 
ethyl ester (Dainh, Malleis, ami 
Meyers), a., i, 1097, 

1- ToIuidinoanthraqninone, 3*biumo-2- 
amino- (Ullmann and Medexwald), 
A., i, 736. 

1- //-Toluidinoanthraqninone, 2-amino- 
(Badisciie Amlin- & Soda-Fa bkik), 
A., i, 1366. 

4-/>-Toluidino-l :2-anthrathiaaole ( Fau- 
J 1ENFA UlilKKN VOKM. F. BaYEIiA Co.), 
A.,i, 759. 

^-i/f-ToIaidinoty/S-diphenylethane, a- 
hydtoxy- (Crowjiiek and Mc- 
Combie), T., 29. 

2- /yToluidino-4:5 diphenylthiazole and 

its hydrochloride (v. Walthei: aud 

Rocn), A., i, 202. 

o-Tolnidinomethyleneacetoftcetic acid, 

5-indo*, ethyl ester aud 5-iodo-o.tohi* 
idide of (Uains, Malleis, and 
Meyers), A., i, 1097. 
o Toluidinomethylenemalonic acid, 5- 
iodo-, ethyl ester, 5-iodo-o-toluidide of 
(Da ins, Malle is, ami Meyers), A.; 
i, 1097. 

4 -o-, •»!-, and -^-Toluidinomethylene-3* 
methyl 5-?*>oxazolonea (Dains and 
Griffin', A., i, 1087. 
27>Tolcidino-4-phenyl-5benzylthiazole 
and its platinichloride ami acetyl de- 
rivative (v. W.UTiiEii aud Koch), A., 
i, 200. 

a-/>-Toluidino- , y phenyl /-vocrotononitrile 


derivatives of (Kbvekdin and 
1 enbkrg), A., i, 850. 

Tolufuroxan. See 5*Methylbei ZfWoxa* 
diazole oxide. 

Tolnic acid, 6-cliloro-/n-hydioxy-, anti- 
septic action of (Siebluc), A., i, 1023. 
Tolnic acid, 8:4-r7initro-, and its di- 
ethyl ester (Warner), P., 61. 

/‘ Tolnic acid, o-iodo-, ethyl and methyl 
esters, amide, nitrile, and hydrazide 
of (Kenner and Wjtiiasi), T., 235. 
o-Tolnidine, 6-bromo-3mtro* (Blanks- 
ma), A., i, 31. 

5-ir4o-, benzylidene derivative (Dains, 
Mauxis, and Meyers), A., i, 101*7 1 
J-.S-rf/Nitvo-, acetyl derivative (lli/AH, 
and alsEx.MENGEi:), A., i, 718 

civ. ii. 


(Tinkler), T . S95 ; P., 114. 

2'//'-Tolnidino 4-phenylthia*ole and 5- 
amiiio-, 5-bronio-, 5-nitmso-, and their 
salts and derivatives (v. Walihek 
and Rncii), A,, i, 199. 

w-ToIuidino-l-phenyltriazoIe, amino. 
(Fko.m.m, Hkydei:, Jrv; andSrriiM), 
A., i, 205, 

2*//-Toluidino<^uinolininm chloride 
(Zincke and Weissffknninc), A., i, 

[ 391. 

• S-^-Tolnidino-o- xylene, 4:6-<rtuitro» 
, (Ckossley and PitArr), T., 9S8. 

4-i y -Toluidino-o.xylene, 3:5-rfiuitro- 
(Crosslry ami Pka it), T., 986. 

^•Toluqainol, 3 :6-t/tch loro-4 -bronio- 

(Janury), A., i, 855. 
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IKLUSK of subjects. 


^ mtim 

* McCOMIllEl, I’m i 

°' T0l XW^- d *“»"«>• N 

4 ! «’Sim'<>-S' l ' rem “‘^-' NS * v) ’ A " *’ | 

8 ^* . ‘Vfi.//iohlo»o-4-broino- 

Set 5- 

jBKOS 


T"hu,tt iviii/juuiulg. Mo — : 

o- and m-ToIylaeetoacetic acids, 

nilro-, ethyl esters (Bt»wn 
Fiedler), A., i. 843. 
o- and f)t -Toly lace tone, 4 :6-t 
(Hoiwcbe and Fiedi.ru), 


MBtr>vtbeDZ!Sooxa<UazolB oxide. 

«**■ 

“■ T *So-' acetyl 

GsiELLSCHifT W# AMUX-V.vB 

(ASTi«s.ewi.i«B*n- »«» am- , 

^sarr^Sf? 1 

f .then (ttocKELi. amt Poi*), A,, i. 

2 lloluoylmethytt^l4“»*jH i ;6; 

aud Koumann), A., > 

! U l „EX,i ESE Llxe U .vn- .>«»• >'»>• 
&5:3'^j '’tctraMW- \M.viuit.). * 

S; «i l Aitro.S-\iydc«v. (C.US “I 

«■ Vitio- liI "i 

"SSS&JiSl (Kui-O, A., 

e-€SSSjf? 

1U ,1 V. SCHEK5CUF.1V1TZM), K ' 

rthec Wrauitro- (Maim*’. A., i, 

g ljfieeth«r.«itto-(B^se},A.. 

r s»;«to iK ' SCK£IL 

mi FlBoaEB). A , a w .*„ino-, 
and Filler), a, ‘ *’ ’ 


843. 

/j-Tolyl&cetylene, derivatives of 
K£ll, F.HAS, .MClleb, and 
BRANDT), A., i, 453. 
i? - T oly 1 acrylic acid, 3-amino- (S ai 
T., 1 m \ 287. 

Toly) t-aminoamyl ketone and \ 

| ami derivatives (R'llKHtlf, 

I 1859. 

j l-j--TolyM:2:4-'(taniinonaphtha 

\ and its derivatives (Muuga 
M lCKLETmVAlT), T.. 74. 

3 -^-Tolyl l:4-benzoxaiine and its 

chloride (Kt'SCKEU, and 
612. 

2 /cTolylbenzylamiDo4-pbenyl4 
ylthiazolfl (v. Walthbh and 
A., i, 20(1. * 

2-/^Tolylbenzylaiuiao4-phenylth 

Mini its salts (V. Walthbk and 
■ A., i, 200. 

; ,r.s ;i-Tolylbenzylthiocarbaraide 

Waltuek and Rocil), A., i, '5 

i-Tolyl^icklorovinyl ketone* Bin 

aud Dv.'ARlMN), A., i, 821. 

8-.,- and •/•Tolylcinnwnic aw 
their ethyl esters (ilvHEMANNJ 
1374. ' . . 

,, 1 -Tolylcoumavin, 3-o tio* 
VHKliud FlEDLEI’.). Am h M<\ 
U, and r -Tolyl-2;3-dimetky. 
oles, 2 ‘, 0 'itniuo-, and thetv de*’ 1 
.MlCUAELlS and KtUTKIU . 

«-Tolyllamethyl;+ '*.tWoketiir8t 

lUnvivtivesi (t (wMM, HiACOd, 
iu.il S iurm), A., i, , , 
n lolylene oxiie-, 

ISMUIK-, A., I, &»■ , 

«i MicKuvm«Ain. *•’ 

26 TolylewdiMiiM. 

m lW- P.,282. 

o. 4 .'aiid3:4-Tolyl^diamTnotnui 

and -beiw®)* <ic » r yii 
;u i,l MiOKLET»^ ll >* 1 ' 


•■Sjmssss 

i, 1158. 
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ToltltM compomds, Me - 1- 

rit- C B1 -^NK.SMA). a., h Ol. 

ItoI vlethyl alcohol and ta acetate 
KE(v. Bkavh, Gkabowski, 
Ilia Kikbchbaum), a., 1 , oi->* . 

Lylene-2-ethyIdiamnieaalphomc _ 

fcid “n<i its Wli e»« de.ivative 

5?he.misciik 

Wf.iiek-ten Meek), A., 1. v 13 . ’ 

\Dlvjgaanido-o-tolyHhiocarbamidc 

jVkomm, Hevdek, Juno, audSTliKM), 

! '[hydrazine, tf/uitro-, and its h.v dro- 
ll .rule (BoiisClU5 and Iiedleb), A., 

olylhydmine, o*nitro-4-h)droxy- 
AKCWEKK MCHLHKIM VOHM. A. 
LeoxhaiiM & Co ), A., i, 648. 

Tolylhydra*me-&-Bulphonic acid, 

(-hydroxy* (Fakbuerk Muhlheim 
;okm. A. Leoxhakdt & Co.), A., i., 
;i8. 

'olyhVr-t-hydroxy 3-carbomethoxy* 
.apbthylmethane. .^ee «-Xylyli«lcne- 
>iS'2>iui|»lit]iol-3-(.*ar'boxylic acid, 

ncthyl t-stiT. 

olylhydroxy lamine, 4 : 6 •</ i nitro- 

BitAXDand Kisknmexoku), A., i,718. 
-TolylixninQ-4phenyl-6-benzyI-3- 
lethylthiazoline and its salts 
v. Wai.thek and Rot?H), A., i, 201. 
-Tolylimino-4 phenyl-3-benzyllhi- 
zoUne ami its salts (v. WaitHeii and 
tool), A., i. 200. 

•Tolylimino-4-pbenyl- 3-methylthi- 
zoliiie and its derivatives (v. Wal- 
‘heh hh<1 Roch), A., i, 201. 
olyliminopyrine. Seo l-Tolyl-2:3- 
nuethvlpyrazole, 2:5*itmDO*. 
olylmaloaic acid, 2:6-c?aiitio- f etlivl 
ster (Bouscnic and Fiedleu). A., i, 
42. 

oid o/*Tolylmalonic acids, 4:6ttt- 
itr°*, ethyl esters (Bursciie and 
IEDLEK), A., i, 843. 

olylmethylcyanamide (v. Blues 

[ d Kur bek), A., i. 1334. 

T olyl- a- methylhy dracr y lie acid, 

d ! ts salts aud ethyl ester(Gui$AREVt 

• , i, 260 . 

lolyl 3 methyl-4:5-azipyrazole, 

promo-, 4-chJoi o*,and 4-iotlo- (Mich. 
tun aml Klai i-eui ), A.. 1,526. 
and •J'-Tolyl-J-mtthjIpTrazoles 5. 

ami thei. d^i^Tives (ill- 
Mhi.^ aud K Lapi'Hrt), A., i, S26 

17 IC and and it, derivatives f u”j. 

llu ERr . and Kcnz), A.! !, 


Tohunc compounds. Me -= 1 

2- p-TolyH:2-napbthatriazole (Morgan 
and Micklsthwait), T., 70. 

1-pTolyl -a-naphtlylamine, Yti-dinitro- 
i (MORGAX and 111 L'KLETII WAIT), T., 

! 1,1,1 />-Tolyl a-naphthyl ketoneB 

(Scholl ami Seek), a., i, 57. 

J-ji-ToIylnitrosoamino-4-phenylthi- 

azole, 5-brr.mo- (v. Walther and 
Koch), A., i, 202. 

0- , m-, and /i Tolyloxyacetic acids, etlivl 

esters (Hewitt, Johnson, and Porn) 
T., 1629. 1 >' 

1- a-l)-Tolyloxybeazyl-2-naphthol-3 carb- 

oxylic acid, methyl ester (1 !os>lav'. 
A., i, 1316. •’ 

ji-Tolyloxyethylacetamide (Oesell- 

sciiaft f£ 1 k Chemischk Industrie 
IN Basel), A , i, 469 
P- Tclyloxyethylacetie acid, ethyl ester 
(Gesellschaft fur Chkmischk In- 
DL-siniE IN Basel), A., 1, 469. 

3- jt-Tolylphenmorpholine and its deriva- 
tives (tuscKELL and Pels), A., i, 

B-yi-Tolylpropionic acid, 3-amiuo-, and 
its derivatives (Salivay), T., 1904 ■■ 
P., 2S7. 

afl-rfrbromo-, bomeyl ester (Farue.n- 
FABK1KEX VOKM. F. BiYEK Si t'O ’ 
A., i, 63. 

y ni-lolylpropyl alcohol and its acetate 
and chloride tv. lin.U N, Gkabowsk I. 
and Kirschrae^m), A., i, 613. 

0 - and /oTolylivepynzolonecarboiylic 
acid, esters cl (Faviiel), A., 1, 899. 

2- /'-Tolyl?requinolinium chloride and its 
derivatives (ZtNCKE and WiisSfFEN- 
nino), A., i, 390. 

o-ToIyl-iMithioalduret and its dihcnzvl 
derivative (Fuomm, Heyliek, Juno, 
and bints), A., i, 207. 
p-Tolylo-thiocarb&mide, uitroso-, and 
driiitroso-, and derivatives (Arndt! 
A., i, 397. 

v-TolylthiolBtyrene (IUtip.mann), A., i. 
1374. 

o-ToIylthinrct hydrochloride (Fromm, 
Hkyhek, Jung, and Sturm), A., i, 
20S. ’ - 

■n-Tolyltrimethylantmoniain bromide 
ami iodide (V. Braun and Krubeii' 
A., i, 1334 

rt-Tolyltrimethylammonium iodide. 

double sails of. with cadmium ami 
mercuric iodides IDatta). A., i. 1046. 
Tonometry, law of (Fucard), a it’ 
556. ’ 

of solutions (Fouard), A., ii, 304 
Tourmalines (Scilaller), A., ii, 68 
formula, of (Rei.neu), A., ii, 718. 
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Transport numbers, measurement of, 
in antimony trichloride (Frycz and. 
Tollopzko), A., ii, 380. 

Trehalose, occurrence of (v. I.irPMANN), 
A.,i, 150. 

in SdtufincUa lepidoghylltt (Anselm iko 
and Goc), A., i, 1034. 
Triacetonamine, nitroso-, catalytic de- 
eon i position of, by alkalis (rRAXCls , 
and OfAKR), T., 1722. 
2:4:5-Triacetoxyacetophencne ( Baugri.* i 
MN l),A., i, 460. 

Trialkyla^etophenones, action of organo- 
inagnesium compounds on (R am art- 
Lucas). A., i, 1325. 

Triallylmenthone (Hauler), A., i, C30. 
2:4:6-TTiallylphenol and its phenyl- ! 
carbamate (Ci.aisen aud Eislku), A., 
i, 1178. 

Trirsoai ny lammoni urn plat uiibro i n id e 

(Gutrier aud Rausch), A., i, 1157. 
Triamylose, tri benzoate of (Pringsheim 
and EissLEK), A., i, 1156. 

^oTriamylose and its mouoacetatc 
(Pringsheim and Eissler), A.,i,1157. 

Trianhydrotetjakisdipheuylailicanediol 

(Kipping and Robison), P., 375.^ 
Trianthrimide, preparation of (Iaku- 
AVERKE VORM. 3IEISTER, LUCIUS, & 
Burning), A., i. 634. 

Trian t ipyryltrimethy leneamine aud its 
salts (Manmcji aud Kkoscue), A., i, 
101 . 

TriazineB, formation of (Arndt), A., l, 
1394. 

4-Triaxo-3 5-dimethylpyra*olo (Morgan 
and Reilly), P., 379. 

4 Triazophenylarsenic oxide 3-nitro- 
(Kaurer), A., i, 413. 

3- TriaKophenylarBinic acid, 2-uitro- 
(Kahreu), A., i, 413. 

4- TriazophenylarBiaic acid, and 3-iodo-, 
aud 3-uitro- ■ Karrer), A., i, 413. 

3-Triazotoluene, 4-nitro- (FoksTER and 
Barker), T., 1922. 

4 Triaxotolnene, 3-nitro- (I ouster and 
Barker), T, 1921. 

Tribenzoylenebenzene tricarboxylic acid 

and its salts (Dziewonski, Podgok- 
.nka, aod Miklaszfavski), A., i, 848. 
Tribenzoylgallic acid, derivatives of 
(Fischer and Freudenberg), A., i, 
480 . 

2:4:5-Tribenroyloxyacetophenone ( bar- 

GELLINl), A., i, 460. 

3:6;8 Tribenzoylpyrene iScholl, Seer, 
and v. Seyrel), A., i, 58. 

Tribenxylammonium platimbvonude 

(Gutuiek and RaUsiH), A., i, 
Tribeniylaelenonium chloride and ni- 
trate (Fromm and Martin), A., h 
1324. 


Triwobutylammonium platiu 
(Gutbier nnd Rausch), A., 
-.butyl benzene {Kunci- 
Ulkx), A., i, 350. 
Tricarboxyphenylglyoxyiic aci. 
ox y- (Dim both and Goldsc 
A., i, 983. 

^-Tridiphenylylmethane (Sen 
A., i, 32. 

Tridiphenylylmethyl (Si n lenk 

610 

a- ami /8-Tridiphenylylmethyl ; 

chlorides ami peroxides iScn 
A., i, 32. 

a- and Tridiphenylylmethyl 
(Schmiih.in), A., i, 32. 
Triethoxy benzeneglyoxylic 
hydroxy- {ywsypi'ttmk odd.. 
T., 656; P., HO, 
a-.S^-Triethoxy-a /rt-y- diethoxj 
4-ethyl- 1 :4-benzopy ran 
livdriodide (Watson and > 
349. 

Trie thy lamine, inspiration •<. 

shit), A., i, 1306. 
Triethylammonium pLii 
(Datta), T., 429 : I’., 79. 

1 :3: 5-Triethyl-2: 6-di-^--//chloi 
benzene RuxcKfci.i., Eras, } 
and HiUituii.iMU , A., i, 15, 
' d-TriethyJeaediamiuecobaltic 
1 l - and '/-diinethyJsumnatos (' 
and BasVjiin), A., i. 1302. 
Triethylhexadecylammonium ioi 
paiatiun of (Reyltilkr), A., i 
2:4:6 Triethylphenylacetylene 
copper salt. (Kunckell, 
Milleb, and Hu.debrandt 
454. 

2:4:8-Triethylpheuylchloroacet 

(Kunckell, Eras, Mull 
Hiuiebbani'T;, A., i. 454. 
2:4:6-Triethylpkenyl chlo 
ketone (Kunckell, Kras, 
ami 1 Iiu>ei;i:andi). A., i, l 
2:4:6-Triethylstyrene. <*£- 
i'Kuncklll, Kras. Mull: 
IIir.DEBKANRT), A., i- 451. 
Triethylsalphonium phai 
(Datta V A., i, 1047. 

Triferrocarbi.de. See t'cnieurn- 
T ril'd > um rcyois, cyauopliom 

in (Ii. E. and K. V. Ak.msLU 
Horton), A.,i, 575. 

Triglycerides, saprNiilic.it ion u. 

A., i, 5S6. 

Irihomoantipyryltnm/tby tana 

ami its liyilioililuiid'' Mans 

Kiasian; 1 , A -, ]0 r ... - v 

Tri indole anti its deiiwt" as 
A„ i, 103. . 

ln.ltmhWnlt Sfiiuui). A- 
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tohvdrindene hydrate, nee of, as 

“ reagent .{AmKHAi.den and 

'■'H-'U m ). A., ' Loewex 

ir reactions of (Hall*. Loe"en 

El v, and Pribram), A -> , 9 * 2 * * * * * * ' 

Avdrindene reaction, the (J<eu- 

A., ii* lOStf. 

Triketo-l:6:8-pyriraazole (John - - 
r , n .l Kohmann), A., i, 

’rime thoxy benzoic anhydride 

'., iE r and FMtrnwSMo), A., i, 

Trimetboxybenzophenone (Mak- 

lElt), A., i, 632. , . . 

5 Trimetboxybenzoyloxy benzoic 

, methyl ester (Mautiiner), A., i, 

:5')-Trimethoxybenzoyloxy-3- 
jhthoic acid, methyl eslcr (Mau- 
fin). A., i, «>*29. 

■ ' Xrimethoxyhydrochalkone ( Bak- 

v ;i and Finkelsteis), A., i, 60. 

*rin>ethoxyhydrochalkone, 2'- | 

rosy- (Baucelmxi ami Finkel- 
in), A., i. 60. 

thoxyxanthone (Niekrxstein), 

>, 382. # , 

j \ylacetylmethylcarbinol ami its i 

4tives (Favor. SKI and Asch* I 
us), A., i, Vt. 

thylallene, polymerisation of 
1F.DRV an. I Mfreshkoyski), A., i, 
l. 

rrimethyl-2-allyl-[l,2,2]-&%f^- 
“an-2-ol See Allylborne.d. 
l)iylamine. solubility of. in various 
| j vents (v. Halban), A., ii, 938. 
binary ammonium salts from aryl- 
[Iplionyl chlorides and (Yon- 
N’Mi: ami Xoi.tr), A., i, 1321. ! 

mnmnia, estimation of (Bi iui), 

, i», 789. 

, ami its derivatives (Meisex- 
wiei: and Hkathinu), A., i. 


hyl(?/aminophenyltolylniethaiie 

t -Braun, Kiu’Dkr, and Aust) 
1328. 

ylammonium alkyloxides, 
roxy- (Meisf.nheimeic ami 
Iatrixg), A., i, 597 

E i -iodide •' D atta), T., 429; P ..79 

thylammoninin 1-benzoquinone 

no-d-intro-, 2:6-r//bromo-, £ 
2:6 'L'-iodo., and tlr.ir 
\j"} ,r.'" tro 2 '™'»o-, benzoyl 
atno Mttw, u and Hollei.y), 

j^fthyiarfi-Ms-orB-drehloro- 
benzene (Kunckell, Era. 
f "■ an<1 H 'M>RM1AXOT), a., 


Trimethyl-e-bromoethyiainmonium 

bromide (Schmidt rind Seekeiiu) 
A., i, 19. h 

Trimethylcarbonato-o dioraellinic acid 
ttM< * 19 ' - J * Fischer), A., i, 

Trimethylcarbonatolec&noric acid (E. 

and H. 0. L. Fisohek), A., i, 478. 

Trimethylcarbonato-oraeliinoylorcyl- 

aldehyde'R. nud 11 . 0. I, Fmtieii) 

, A., i, 732; ' 

Trimethylcarbonatophloroglucinolcarb- 

oxylio acid (Fischer, Rai'aimkt, and 
; Strauss). a , i, 976. 

Trimethylcarbonatopyrogallolcarb- 

oxylic acidand its derivatives (Fischer 
and Ha paport). A., i, 782. 
TrimctbylcarbonatopyrogalIoIcarbo,l- 
j oxybenznic acid (Fischer aud Ram. 

! port). A., i, 732. 

1 :2:4-Trimethyl*4-chloro isopropyl- A 1 - 
| cydo hexene f L ebedev), a., i, 1287 . 

| 2 3:6- ami 2:3:7(or 6)-Trimethylchroni- 
one (Petschek and Simoxis), A., i. 
891. 

Trimethylcolohicinic acid, fribromo. 

(Zeisel and v. S tockert), A., i, 3378. 
Trimethylene trisnlphidc ami its deriva- 
fives (Uinsbkrq), A., i, 818. 

Trimethylenebiaaiiylconiininm iodide 
ami p.atinichloiide (Wedekind and 
Nev), A., i, 893. 

TrimethylenBbie d-coaiine (Wedekind 
and Ney). A., i, 893. 

1 : 7-Trime thylenedioxindole- 3 -carb - 
oxylic acid, esters (Gcyot and Mar- 
tinet), A., i, 756. 

Trimethylene glycol benzylidene ether 

(Geriiardt), A., i, 47. 
1:7-Trimethyleneiaatin (Gcyot mid 
Martinet). A., i, 756. 

2:3:4-Triraethyl-5-ethyIpyrrole, syn- 
thesis of (Fischer and Hahn), i 
643. 

Ttf’-Irimethyl-glucose and -glucose- 
acetone (Irvine and Scott), T., 574 - 
P., 71. 

asS Trimethylglntaconic acid, e/e-ethrl 
ester (Thorpe and Wood). T., ] “ 59. 
dyC-Trimethylheptan-rS-ol ( Harrier and 
Locqcis), A., i, 701. 
HficTrimethylhexane (Kishneii', A . i 
1164. ’ 

1 r3:S Trimethyleiic/nhexane-I r 2 -diol 

(Wau.aCH alld S( I1I.UBVCH), A_ i 

453. * ’ 

a^S-Trimethylhexan-y-o] and its phenyl- 

urethane (Haller and Bauer), A., i. 

830. 

MSTrimethylhexaa-y-ol and its phonvl- 

urethanc (Haller and Bacer). A.] i, 
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B^-Trimetliylliexan-B-ol (Kibuneu), 

A , i, 1161. 

l:l:5-Trimethyl(';/rfohexAn-6 ol (Hal- 
lek), A., i, 985. 

liSiS-Trimethylcyc/oliexan-l-ol (Wal- 
lach and Si HU'UAOH), A., i, 453. 

p&S-Tii nethylhexan-y-one (Haller and 
Baukr), A , i, 830. 

/355 Trimethylhexan-y-one (Haller and 
Bauer), A., i, 830. 

1 : 1 :5-Trimethyl< ?/e/ohexan-0-one (Hal- 
ler), A., i, 984. 

1 :3 : 5-Trimethy 1 n/cfohexan • 2- one (H ai.- 
ler). A., i, 1357. 

l^S-Trimethyl-A^/cfohexene and its 
derivatives (Wallaoii and Schlu- 
bach), A., i, 453. 

Trimethylhistidine, occumnce of, in 

fungi (Winterntein and Reuter), 
A., i, 990. 

from various sources, identity of 
(Barger and Ewins), A., i, 529. 
auiiohl-ride (Enoulanb and Kvt- 
SCHElt), A., i. 529 I 

4:5:5-TrimethyUn'cJ/c?o-[0.1,3-».*’,2]-oct- 
ane-2 carboxylic acid an l its salts and 
derivatives (Buchner and Weigaxd), 
A., i, 887. 

1 : 6 : 6 -Trimethy I-[0, 1 , 4, •' > ", 1 ]-fnc//clooe t - 
ane 2-carboxyl io acid and its salts and 
derivatives (Buciiner and Reiiorst), 
A., i, 1209. 

Trimethylparamide, prepa ration of 

(Meyku and Steiner), A., i, 201. 

/335-Trimethylpentane, yy-d/chloro- 
(Favouski and Fritz hann), a., i, 
14. 

1: 1 :3-Trimethylt7/c/opentane (Zelinsk i 
and CsPKN'sKI), A.,i, G08. 

0/35-Trimethylpentan-y-ol and its 

phmylui ethane (Hauler and Bauer), 

A , i, 829. 

2:4:5-Trimethylphenylammonium plat- 
inibroinide ((JurniEi: and Rausch). 
A., i, 1158. 

1 :7:Y-Triic ethyl 2 propane-$y-diol- 
[1.2,2}-frtVw/oheptan 2-ol. See Propyl- 
borneo!, fly- hydroxy . 

1 :3 4-Trimethyl-5-?5opropyl- A^-cyclo- 
hexen-2-one (Kdiz and Blender- 
mann). A., i, 1070. 

l;3:4-Trimethyl-B*?wpropyl-A 3 -c'</c?o- 
hexen-2-onylglyoxylic acid, ethyl 
ester (Kuiz and lir.xx her mask), A., 
i, 1070. 

2 2 :4-Trimethy 1 7 - wopropylin da ndion e 

(Frkumi, Fleischer, and Deckert), 
A., i, 1074. 

Trimethylpyridinium platinibromidi* 
(Guibier aii-i Rausch), A., i, 1158. 

2:3:4-Trimethylpyrrole, synthesis of 
(Fischer and Hahn), A., i, 643. 


2 : 3 : 5- T r imet hy lpy rrol e (Pilot 
Hirhi-h), A., i, 2!*2. 

1 :2 : 3-Trimethylpyrr ole-4 c arbox] 
acid, ethyl ester (Piloty aui] 
A., i, 768. 

Trimethylpyrrolephthalic acid;! 

and K HO Li PFEIFFER', A., i, <j 

2:3:5-Trimethylpyrrole-4-propioi 

(Pikuhkr and BartholoMais 
210 . 

Trimethylgnlphoniuoi m-reuri- 
platinidudides (Datta), A., i, 
l:6:8-Trimethyl-l:2:3:4-tetrahyi 

quinoline hydriodide (Ewis 


Trimyristin in the liver (Frank; 
674. 


Trinaphthylcarbinol, autoxidat 
(Schmihlin and Bergman). 
46. 


Tri a-naphthylcarbinol, isomri 
(Tschitschibarix), A., i. 11s 
Tri-3 naphthylcarbinol (T«:hi 
abin and Kohjagin), A., i, 1 
Tri • S-naphthylchlorome thane 

SCIIIDABIX and KOR/AGINh 
1172. 

Trinaphthylenebenzeno (<kca 

degradation of (Dziewonsk 
gorska, ami Miklarzewski' 
848. 

Tri-0 naphthylmethane (Tsen 
babin and Kor.jagin), A., i, ; 
TrL-3-naphthyImethyl (Tsch 
babin and Kohjagin), A., j, ] 
Tripalmitin, equilibrium of, wi 
mitre and stearic acids (Ki: 
and Klein), A., ii, 922. 
Triphenoh. detection of, colorimc 
(Schkwket), A., ii, 885. 
Triphenylacetic acid, con vers : on 
phenylmethyl into (Gorski , 
1341. 

Triphenylcarbinols, hydroxy-, 
mens : of (Go.mbekg), A., i. 1 
Triphenylcarbinyi mercaptan. : 

phen « Imethane, ai-thiol-. 
l;3:4 Triphenyl-2:3-dihydro 2-gl 
one and iis piciate (McComb 
Scarborough), T., 60 
l:3:4-Triphenyl-2:3dihydro-2-gl; 
| thione(Mi Com m E a nd Sc a p. bo f 
J T.. 62. 

a& ^Triphenylethylamine. 0>hj 
(McKenzie and Barrow), T., 
Triphenylglyoxaline, lmninewcui 
tion of (Vi lee and Derriey) 
654. 

Triphenylgnanidine platnu 1 
(Gutbikr and Rausch), A-, 

Triphenylguanidobenzothiazole 

and Bitteimcii), A., h 201 
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.. olW> production ot, from ! . 
“^hvn' VlK '-* NI, “ dMi:L - ; 
'iJ.le 'a-thiol-, {triphmyl- 1 
anA St ! ,? ltS ln . 

i 83 rtine colouring-matters 

Ktoivalivee(N°i'. , ™Gand 

.teisV’to (Bi»»w>. A -. «• 

0 f formic acid on (Gcvoi and 

fewssWsaK 
5#iSat!T® 

(WintAXD and Mown), 

Ln'°of, into, tnphenjlacetic 
• ffoRSKT) A., i, 1341. 

'GAwkiig). A.,1, 258, 259. 

{|>yl ether (SCIIMIDI.IN oua 
rha-BaxI'M, A., i, 34- 
rthule(YouLANT»FX and Mittao), 
li, 1337. . , 

ilraethylbromoamine and its 

Inlar rcairangement (STIKOLITZ 
, .isBrin:n), A., i, 852. 

ylmethyihydroxylamine, mote- 

re arrangement ot (STIKGi.lTzauu 

H). A., i, 852. 

phenylpropanes, a5- and ay-'fi- 
jxy •) critically active (McKenzie 
SUhtin';, T., U3. 
riphenylpyrrole and 5-chloro- 
i strum), A., i, 1241. 
riphenylpyrrole, and 5-chIoro-, 
3:5-'bdiloro- (Ai.MSTr.tiM), A., i, 

Riphenylpyrrole, 4-cbloro-, ami 4- 
oxy* (Widman and Arm strum), 

, 1220 . 

riphenylpyrrol-5-one (AI.M- 
M), A., i. 1241. 

tiphenyl 2:3:4:5-tetrahydro-2- 
:olone (Growth f.r and Mac- 
hip,), T., 29. 

nylthiocarhinol. See Triphc-nyl- 
iane. w-thiob. 

myl-o- and ?;-xylylme thanes; \Y if. 

b ami MCli.t.r), A., i. 1320. 

;e from Eastern Nevada (1 1 kss ami 
it), A., ii, 715. 

jrionin (Seweiit), A., i, 1040. 
jylammonium platini bromide 

■man and lUrscti). A., i, 1157. 
wne, /cMadiloro- (Farrwerkf. 
"■ Meisteu, I.rrirs, & 

.A., j, 739. 


Triaalicylatoferric acid, potassium and 
sodium Balts (Wf.ixi.and and Herz), 

A., i, 1190. 

1 :2:3TrisdiethylammoanUo-4:6-di- 
phenyl-A 46 -cycl opentene (Ruhemann 

aud Lew), T., 561. 

Tri-o-tolyldignanide and its hydro- 
chloride (Fromm, Hf.ydxr, Jung, 
and Sturm). A., i, 205. 

Tritolypyryltrimethyleneamine and its 
hydrochloride (Maxkick and 
Kiiosche), A., i, 101. 

Tropic acid, raccmisatlon of, and its /■ 
ethyl ester (Gadamer), A., i, 621. 

Tropilene. See A 2 -cycfoHeptenone. 

Trout, eggs of. See Eggs. 

Trouton’s law, modification of (de For* 
CRANT)), A., ii, 556. 

Trypaflavin. See 10-Methylacridinium 
chloride, 3:6-tf /amino*. 

Trypsin, isolation of (Holzberg), A., i, 
662. 

generation of, from trypsinogen by 
ente rokinase (Mklla.nby and 

Woolley), A., i, 113. 
liquefactiou of gelatin by (Palitzsch 
and "W album), A., i, 112. 
of Calotropis proccm (Gerber ami 
Flouiiens), A., i, 1426. 

Trypsinogen, generation of trypsin from, 
by enterokinase (M eli. an by and 
Woolley), A., i, 113. 

Tryptophan, t-stimation of (Hehzfelo), 
A., ii, 10S8. 

estimation of, in proteins (Sanders 
and May), A., ii : 807. 
estimation of, in uottnal and patho- 
logical tissues (Fasal), A., i, 1273. 

Tsumebite ( Bu«z), A., ii, 65 ; (Rosicky), 
A., ii, 145. 

Tumours, manganese content of (Medi- 
ckeceanu), A., i, 425. 
nitrogen content of (Chisholm ,, A., i, 
792. 

Tungsten, electrochemistry of (Fischer, 
Rideal, and Rodfkburg), A., ii, 
513. 

emission of electrons from heated 
(Richardson), A., ii, 910. 

Tungsten alloys with chromium and 
cobalt (Haynes), A., ii, 32S. 

Tungsten carbide, preparation of (Hil- 
bert and OrnstEIX), A., ii, 604. 
Ac.»*frchloride, electrolysis of an alcoholic 
solution of (Fischer and Miciiiels), 
A., i. 584. 

Tungstic acid, photochemical be- 
haviour of ( Wa^iljrwa), A., ii, 
265. 

reduction of, and preparation ot 
double salts of ter- and quadri-va- 
lent tungsten (Oi.sson), A., ii, 328 
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Tungsten : — 

Tungstic acid, precipitation and 
estimation of, by aromatic amines 
(Kafka), A , ii, 882. 
estimation of, ami its separation from 
silicic arid (Hkjim asn), A., ii,79ti. 
Paratnngstates, constitution of (Ci»i>- 
Arx), A., ii, 605. 

Tangsten, detection of, l»y means of 
{Hvtassitun iodide and meinm-us 
nitrate (Pozzi-EsCoi). A., ii, 532. 
estimation of. oxygen in |>o\vUered 
(Jojinsox), A., ii, 524. 
and its ores, estimation of phosphorus 
in (Johnson), A., ii. 529. 
estimation of, gravimetrically, in steel 
(ZiNBEMO), A., ii, 796. 
separation of arsenic and (Hilpkkt ami 
Difckmann), A., ii, 242. 
separation of, from cerium, didiniinm, 
erbium, lanthanum, silica, and 
thorium (AVunjjer and Sen a mt a), 
A., ii, 797. 

separation of copper from (Ti;kai>- 
wbll), A., ii, 842. 

electrolytic separation of, from tin 
(Treadwell), A., ii, 533. 

Tungsten lamp, chemical reactions in a 
(I.anoml ! ik), A., ii, 209. 
removal of nitrogen from a (Lantj- 
MUllt), A , ii, 859. 

Tungstic acid. See under Tungsten. 
Tongsto-acids, basicity of (Cot'Ai x 1 , A., 
ii, 141. 

Turicine an«l its salts (KOno and Ti-if.u). 
A., i, 70S. 

synthesis of(Ki'No), A., i, 7<>9. 
Turnbull’a blue, c unposition of (Eirnf.1: 

and Grrntai'Ker), A., i, 254. 
Turpentine oil, antoxidation of 
(IIi.umann and Zbitwhei.), A., i, 
495. 

quantitative estimation of light petro- 
leum in (Barker), A., ii, 630. 
the Maumcne number of (Or1mat.PI 
and Prussia), A., ii, 630. 
Turpentine subititutes, distinction lte- 
tween light jn-troleum and (Horde), 
A., ii, 630. 

Tyrosinaae, furmation » f, from two oxi- 
dising enzymes (Beverinck), A., i, 
683. 

dcamidising action of (Chopat and 
Schweizer), A., i, 411. 

Tjrrwine {^hyd.rnwffhtnyl-a-amnopro' 
pionic add), preparation of (Mar- 
sh are), A., i, 861. 

estimation of (Abdeii harden}, A., n T 
891. ' 

estimation of, in proteins (Iolin and 
Denis), A.,i, 915; (Primmer and 
Eaves), A., ii, 867- 


Tyrowne ( j > -hyd roxppJici y/. a ^ 
picnic of id), serration of LV} 
(Pi-iMMEH), A., ii, 800. ’ 

Tyrosine, 3:5-tfibromo-, chara> 
of {Marker), A.,i, 1339. 
Myrosine, estimation of, i n 
(Abdkrhalpkn and Fiv !{ 
409 ; (A ROER HARDEN), A., j 
Tyrosineoxydase in insect { 
ami Stern), A., i, 1272. ' 


U. 

Ultrafiltration apparatus [7.# 

Bechhold), A., ii, 85". 
Ultramarine compounds (\Yn 
ii, 54, 221, 864. 
w-Undecoic acid, a-bronio*, an 
oxy- (Pickard and Kkv 
1947. 

Undecyl alcohol, derivatives 
cjnov), A., i, 332, 
Unsaturated compounds, d^e 

of tho position of the doi 
in (J egorov), A., i, 
eitolic and phenolic (Meyer i 
HARDT), A., i, 723. 

Uraemia, dissociation ofbknd in 
toy and Rvffei.), A., i. 102?. 
Uraninite. estimation of ra-l 
(IIkimann and jWarckwali>: 
374. 

Uranium, pure, preparation of f 
nefio), A., ii, 513, 
atomic weight of (Gy-iissEi: n 
INTK), A., ii, HO. 
electrochemistry of ^Fischer. I 
and RnnERi-.rnc), A., ii. f»I; 
replacement. of zinc by, in the 
of A*fi> I'rtftJhis vitj/f (f.Ej- 
A. t i, 686. 

and its salts, action of, on t! 
! cyanic* bacillus (Acumtun 

; zV.RAC), A., i, 322, 

j Uranium salts, absorption sju 
! (Jones ami Orv), A., ii. 86 

zuccheli.i and Biiki'o i>*. 
A., ii, 167. 

radioactivity o p solution-! •<) 
uif.t.s). A., ii, l"ii. 
action of, as photochemical c 
{ Berthe lot and U a f i«f.* u* 
ii, 819. 

diffusion of {v. Hkyesy ; 
Putnoky), A., ii, 175. 

i action of. on micro-organisms 
! iion nud Sazerac), A., i. U 

j action of, on plant cells (A<\4 
I i, 147. 

i action of, on the tubercle 
(BECqrRREI.), A., i, 32- 
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Srfto i %r «“ ED,D “ 

« actioi' w . - fl0 

of 

^^con.sck “* 

<nE 

^•^»of.totl.on« m I 
! ,'iilori'k 3 al*«r|'ti™ of l>g Ut j 

Merton), P-, a84. I 

action ot aoi.u on (COIAM), . 

.Kiam 'AiiTMANS), A.,11^4- j 

inn, iodate. formnln ot (Am 
;s). A., ii, -113. | 

a and it* li.vd.at«s, tl.mi.o- 
irtnistiy of (I.E EoitcitASn), ; 

t’ of formation ot (nr. For- 1 
rand), A., ii, 712. 

[rate* of (he FmtcRASD), A., 

i, H3- . , 

losibility of (Andrews’. A,, 
.60. . 
complex organic salts ot ■ 
.shell: and Orf.co IVAl.rP.o), 

' ,0 - , . „ , 1 

estimation of, in steel : 

). A., ii, 985. 

.V, electrocliein ical separation j 
si;, A., ii, 176. 

.Vj (Fajans and GOnutNf. : [ 
K >, A , ii, 909. 

n of II ah n ami Meitner), A., 1 

> 1 . 

■ }', existence of (Fleck), A., ii. 

A NT(lSt»V;, A . , ii, 910. 


Urea, estimation of, by means of tlie 
ureometer (Heyninx), A., ii, 641. 
estimation of, microcheniicallv (Book), 
A., ii, 640. 

estimation of, in b’ood (Foun and 
Denis), A., i, 310 ; (Gitillaumin), 
A., ii, 803. 

estimation of, in blood and mine 
(Marshall), A., ii, 991. 
estimation of, in urine (Kkogu), A., ii, 
641. 

estimation of, clinically, in urine 
(Marshall), A. p ii, 640. 

See also Carbamide. 

Urease in the castor bean (Falk), A., i, 
4-33. 

action of (Armstrong, Benjamin, 
and Horton), A., i, 781. 

Ureometer for estimation of urea (Hry- 
NINx), A., ii, 641. 

Urethane {ethyl carbamate), binary eutec- 
tics between diphenylamine, fi-nitro- 
anisole, and (Vasiliev), A., ii, 1037. 

Urethanoben*ylacetoaeetic aeiA, ethyl 
csler, oxime of (BlANCHl), A., i, 

97. 

plienylhydrazone (Bianchi and 
Ro’cchi), A., i, 97. 

Urethanobeneylacetylacetone, oxime of 
(Bianchi), A., i, 97. 

Urethanobenzylacetylacetonephenyl- 
hydraione (Bianchi and Rocchi). A., 
i, 97. 

4 - TJ reth ano ben e y 1 - 2 : 5 -dixnethylf 

oxazole (Bianchi), A., i, 97. 

Uric acid, action of, with ammonia and 
magnesium salts (Salkowski), A., 
ii, 245. 

solubility of (Schadr and Boden), 
A., i, 404. 

i solubility of, in acetic acid (Rossi), 
A., i, 1109. 

colloidal, solubility of (Sciiadf. and 
Boden), A., i, 910. 
abnormal solubility of (Lichtwitz), 


m. A., i, 657. 

amino-, benzoyl derivatives , action of hydrogen peroxide and a 
k ami Kuaivii), A., i, 97., ferric salt <n (Ohta), A., i, 1246. 

flmwe of, on the velocity of origin of, in man (SmetAxka), A., i, 
• olvftis of sucrose (Cross and 214. 


baut). A., ii, 735. 

ice of, on nitrogen metabolism 

iiF.RIt AJ.DRN and IjAMI'E), A., i, 

; (Brake , A., i, 547, 548. 

2 ii retell lion in feeding with 

vvr), A-, i, 1128. 

ion of, in plauts (Fosse), A., i, 

Ltion of IMilroy), A., ii, 803. 
ition of, by the hyiKibromite 
■bod (finiMr.F.UT atnl Laudat), 
ii, n 


decomposition of, by moulds (Kosso- 
wic/.), A., i, 146, 230, 572. 
exrietiou of {Lvzzato and Cirs.v), A., 
i, 1418. 

influence of derivatives of quinoline 
and naphthaqiiinoline on the ex- 
cretion of (Ciusa and Luzzatto), 
A., i, 681. 

precipitation of, by zinc salts (Sal- 
kowski). A., ii, 639. 
detection of, in blood (O berm AYER, 
Popper, and Zak), A., ii, 444. 
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Uric »eid, estimation of (Beuxaud), A., 
ii, 689. 

estimation of, in blood (Foi.in and 
Denis), A., i, 310; 162; 

(STErHAN), A., ii, 1«2; (Schnil- 
l,f.»). A., ii, 638- 

estimation of. in unnc (Btkthax), A., 
ii 162; (KrE'ischmur; Scbnei.- 
nin), A., ii, 639 ; (Hbrlbs), A., ii, 

estimation of, colorimetrtoally, iniinnc 
(FoMN and Macalldm), A., ii, 80 ; 
(Foun and Denis), A., ii, 444. 
estimation of, in mine, by means of 
zinc salts (KascHiwaBaba), A., ii, 
444. 

Urine miiicnl solution point of (Atkins 
and WALLACE), A., i, 935. 
acidity of (HENnsnsoN and Palm kb), 
A., i, 221. . ; 

percentage of amino-acids in (Sir- , 

NOKBLLI), A., i, 222. 
tolic liases in, after pArathyroideetomy ( 
(Kocit), A. , i, 935. 

preparation of creatine from (V>i,ra- i 

HAT), A., i, 23. j 

effect of infusion of adrenaline oil the i 
sugar of (GHAME.NITZKI), A., i, ) 
137. , I 

amylclytic fevnienta in, as a measure ol ; 
pathological conditions (Cop.BF.lT), 
A., i, 558. 

glycuronic acid in, causing apparent ! 
glycosuria (Audeiihalden), A., i, | 
792. _ \ 

formation of indigotin in (Stanfouti), 
A., i, 113*. . 

substances in, giving rise to indigotin 
(STANFOUti), A., ii, 1088. 
colloidal nitrogen in, during carcuiolna 
(Kahn and Rwenbloom), A., l, 
317. 

influence of adrenaline on the nitrogen 
in (Roses bloom and AVeInbet.oeb), 

A., i, 319- ... 

secretion of, by the two bulimys 
(LfiPlNE and Botftun), A., i, 
tirptic digestion by (JoiUN*so»)» A > 

i 791 

influence of alkaline salt" <® *“ 
elimination of ammonia in (Iabbe), 

escretitin of formic acid in(STBlsosvEB), 

A. 5. 1133 ; (G keen WALD ana ' ,AN * 
hey), A., », 1134. . 

dialjetic, sugars in (LaaVDolpiOt •> » 

,4®%ttem P ta to isolate the dep«a»f 
substance in (Tavlob and Peabce), 

of flsii!’ composition of (Denis), A., '■ 

ifts. 


Urine, frog’s, physical jimiM 
com position of (Toda ® 
cm), A., i, 1272. 
human, concentration of { 
ions in (Henderson 
A., i, 558. 

precipitation of, with 
(Thor aud Benesh. aw 
935. 

icteric, detection of u 
(BEufeRRS), A., ii, m] 
of infanta, diastase in (M - 
558. 

mammalian, allantoin in {f 
Hunter), A., i, 558. 
pentosnrie, sugar in (Xki 
1415. 

of rheumatic persons, propa 
in (CRchsnkk de Conjnv 
680. 

the uitropruaside reaction of L 
A., ii, 356. I 

detection of albumin in {.Toil 
ii, 83. . # j 

detection of bile pigments ir 
ardt), A., ii, 806. 
detection of dextrose in ('Col,: 
988. 

detection of pentoses in. c 
dextrose (Jom.es), A., ii, 
detection of saccharine miU 

(Turner), A., ii, 736. 
detection of silicic acid in (•' 
ski), A., ii, 244. 
estimation of acetone in (8 

A., ii, 419. 

estimation of arsenic in (Be 
A., ii, 212. 

estimation of clil mine in (1- 
A., ii, 426. 

estimation of creatine and « 
in (Grrenwali)), A., ii. 4; 
i'slimati"n of dextrose in (Ja 
A., ii, 254 ; (HiRSCHBFI’.c 
887. 

estimation of fnt in (»Sak.‘ 
A., i, 222. , ... 

estimation of formic sent in i 
,1 A N X EY , 11 nd A K EM AN, 

estimation of iodine in (Ain 
and Funk). A., ii. «'• 

estimation of iu- tic n id in (1 
A., ii, 536 : (Dati ktO, A . 
estimation of mmmy 
A., i, 313; (BbcMA*.' 

248. .. 

1069 , 
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gSTwiTiK* 0 ®")- A - ”■ 

«■ J;TT® i 

| t ml h SFI IEI1 ), A.,ii. 

I 

is %*«-°v)- 1 

nf (liAVSMANF), A., n, ^ 


Lralns for thermal investiga- j 

toToi/an”’ iJvU^ology of j 
IvO, A., i. 129, 1J0- 


b/j: rx»* t '“ !Eu - 

A., ii. J!*i- ,. i 

the electron conception n 

ns ami Fai.k ; Falk a»<l 
>s). A., ii, 79 S- .. 

pf (Kaitmians), A-. ”.,. 1 ®*- 
r tio..or(llnuin is', A-. 
tmiiemm (Hn.u'aml UnAM " : 
si, A., ii, 915 . 
nine (Sr.BAUVl ), A., It, 129- 
in pises (lASoEVis : Saukk), 
i. 657. 

Vmcnt< (v. UeV£$Y), A., ii, 

fehyde. conversion of, into amyl 
I hy yeast (X p.r be r<; and Stern’* 
A i, 942. 

icid, ulvcvlhorneyl, glycylwo- 
1 . and * gh cylineiithyl esters 
:t), A., i, 63. 

c acid, fate of, in the diabetic 
nisin (IiixtiKR, Fi:vnkf.L, and 
as). A., i, 93“, 

nsy and methylff/rfohexyl esters 
>; per ess and AeuVLEXC), A., i, 


129. 13", 196, 578 > i 


vl ester (Senpf.rf.ss and A nor* 
;c\ A., i, 700. 

olactone, thio-, and d/thio- 
|;s and Mf.nof.l), A., i, 163. 
dglyoxylie acid, etlivl ester 
hi. ami Dolt.), A., i. -174. 
lacetic acid, ethyl ester, copper 
i, W’ aiii, and Doll), A., i, 532. 
ylacetic acid, ethyl ester (Kicii- 
' f.i;. .1 RTZF.it. and Leepix), A., i, 
!R 0 . * ‘ 


7 soValery lcarh amide, bromo- (bronmral), 
pharmacological action of (Aibila), 

A., i, 1023. 

feoValerylethylamide, a-bromo- (Lieb* 
kkoht), A., i, 1050. 

Valery lme thy lamide, a-bromo- (Lieb- 
hephti. A., i, 1050. 

mValerylmorpbine, di-a-bromo- (Chem- 
I sc he Fabtuk von Heydf.n), A., i, 
512. 

/soValeryloxyaeetic acid, thymyl ester 
(Riedel), A., i, 1180. 
d- Valine, separation of //-alanine and 
(Lkvenk and van Si.VKE), A., ii, 
1085. 

Valve, for wsc with a water-pump 
(Smith), A., ii, 314. 
modified Bnnseu (Milford), A., ii, 
437. 

high presstire, redneing (Stcckert 
and Exderm), A., ii, 1038. 

Vanadic acid. See under Vanadium. 
Vanadium, metallic, preparation of 
(I’raxdtl and Mane), A., ii, 142 ; 
(Ruff and Martin), A., ii, 329. 
Vanadiam alloy* with aluminium (Cza- 
ko), A., ii, 220. 

Vanadium boride (Wedekind and 
Horst), A., ii, 414. 
fc/rachloride, preparation of (Mertes), 
A., ii, G05. 

Vaiiadic acid, volatilisation of, with 
halogens (Averbach and Langr\ 
A., ii, 60. 

hetero- poly-acids containing 

(pRANDTi,), A., ii, 01. 
commercial, analysis ol (CHE-s- 
neau), A. f ii, 347. 

Vanadic acidi, preparation of esters 
of (Prandtl and Hess), A., i, 815. 
Vanadium organic compounds:— 

Vanadium oxybisacety lacetonate, oxy- 
bisacetvlmethyla'-etonate, oxy bis- 
benznyl icetonate, teracetylaceton- 
ate, and terbenzovlacetonate (Mor.- 
oan and Mosh), T., 85. 

Vanadium, HstSmation of, in steel (Df.m* 
crest). A., ii, 139. 
estimation of, colori metrically, in 
steel (McCabe', A., ii, 037. 
estimation of, gravinietrically, in steel 
(Zinbep.g), A., ii, 796. 
chromium and iron, estimation of, 


r '• 

'd its cupper salts (Wahl and 
Poll), a., i, 532, 


volumetrically (Atagx), A., ii. 345. 
and titaninm, estimation of, volume- 
trically (MRLLOR), A., ii, 627. 

Vanadium steel, estimation of phos- 
phorus in (SiDRNF.R and BkaktvkiiT), 
A., ii, 979 

Vanillin ( 4 -hytlroxy-faincthoxidfCH ta 5 /<- 
Aydr), occurrence Of (v. LH'I’MANS), 
A.,i, 150. 
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estitiwtion of, eolorimetncallv 

js¥^&*r icum * 
3 sr>i«S"“ , 

,kwmin*tu.nof,l ) ,M«yot' 8 meUK.l 

i Evans)* A., ii, 

modified Victor Meyer apparatus (or 

VaDOor prwrorc, measurements of, at 
^low temperatures (V. Su.Mf.si.), A., 

Aemoi’SlioM.of tho lowering of 

0 f t E ) ’nl A co'hoia, and of their azeo- 
tropic mixtures with water (Mmt- 
M*si. T., 6‘Z8 ; P- CR - , , .. 
of Ore alkali metals (Ke 0 s*R), A., n, 

„ r 3 ^m-enir«te<l eolotiona 

(Perm as ami Prpr). a -, *»• 

ot La^Joixtnres (MAtstmu),^-. 

157 ; (Dolezau* }, ’ a’ A ^ 

(DoLKZAtEK and ScHI L 2 EJ, , 
iR 9 • (VAN LAAP«)i A., 1 i .. | 

mixtures (Scnn«V A., », j 

„r 6 I^tumte.l solutions (S™ A « : I 
A., i’» 1024 • . .-vitical tempera* 

-isrsfe nrssr 

vap^r^— ^POHRT), 

late A uttat° Of (Ar—n.l CA- 
MAS), P-, »• , ti „„ to very high 

A-. 

11. I® 19 ' sec Vapour !«•»»•, 

JESSSfc™* ,Kc " 5UN; ’ , 

v^^STu'S^ 1 


Vegetables, cooked, c.oni]fc 
(Wh.lians), A., i, lHOl 
preserved, estinintfen of V 
spectro photometrically 

A„ ii, 247. [ 

; JPegetalin, fusibility of (Lb V 
; and Oavanjsac), A., i, 291 
! Vegetation, influence of nra 
lend salts on (Stovlas.1 
324. ] 

Velocity of chemical action. 1 
tion of the, taking pi mi 
trodes (RrichinktW-v), I 

m. 1 

effect of pressure on the '<1 
he Bokr), A., ii, 687. l-v 

Velocity of crystallisation I 

plious mixtuns (Hassei.h 1 ^ 
ii, 484. Lyrii 

of supercooled crys* all me sol 
cause of the abnormal line® 

akovrkO, a., ii, was. I 

Velocity of evolution of 

1 Ruucr.saturated sol ill ions (risf 

1 kimi),t.,u;o -, r., i7s. 1 
Velocity of hydration of acid fit , 
(WiieS dox and Riucwh'Vv 1 
]»., 265. . . I 

Velocity of hydrolysis of cs en'l 
tuted aliphatic acids (l)r,P 

of metallic alkyUnlphot«>(lh“ 

A., iii 85. h 

Velocity of reaction, tnewnwf 
hy the change of volume nil 
(\Y in, hit). I'., M®. 1 

\,omh for 'he mwenrement of, 
E«ai4BsM»‘M>, A-, '', 

controlling facto, snUlSM'i 

i gr ( 4 ( 

I and he«t content '™ lT7 

I 1038. 

influence of temp*" lire J 

1 A., n, i-b ’v 

j 

°WXa, 0 MT1i 

A., n, l 040 -, 

Velocity of reduction- a 1 
A., ii, 765. 

Venoms. 8* ^'n lVs ir,l„gi 

Ver»trine(KWd,,i , l -., fi 

e^'^rhr 

v . S ' fesr : 

jaltsonddent.,"' 

i. 136 ( 1 . 
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ZwT \ 

rscHKt), | 

tl.»i .'derivatives j 
•uul Zeu si'iif-t). A-, . . 

" eui \’ 

(JUcAWfc). 

■ . „ ; ulu»l iul.iBitiou of 

«><J, wl>«> « ruw “ 

I » IF) \ , i, USS. 

stance uitl» 
a, i<L (UMii \*d* °* ^ 0K 
i. 1 129 . 

uiiug of, with 


» nc . Sec A*7-lJateni»en€. 
.infide (BacH.'-tkz), A., J, 

opane, derivatives of j 

\ DoJAKENK.0). A., i, 451. _ j 
,e (Seer and ScuoLt), A., i, 


ie, cuusf ittition and synthesis 
mu] Scholl), A., i, 734. 

.K.M.M;, A., ii, 4'23. 
f-ji-bvomo-, dio- anil 
,ud di-^nitro-, derivatives of 
and Zeime), A., i, 994. 

, improved (Wasuburn and 
ms). A., ii, 557. 
picture (Patterson), P., 

.ie liquids (Kienen and 

I, A., ii, 533. 

■ikrml friction) (Bingham), 

; l 1 ., 113. 

ition of (AmEiiEY.. T., 
I*. T 361. 

alien Tiiolk), T., 19, 317 \ 
'Baker), T.. 1671. 
deal constitution (Duxstan 
inu: , T.. 127 ; (Dukstan, 
ch, ami Thole), T., 133: 
I'an, Ihole, and Besson), 

w. relation between molecular 
i and (Soiikau), A., ii, 3ui. 
u points on curves of (Thole, 

II, and LuXstax), T., 1108 ; 

between molecular con- 
ity and, in solutions (W-vl- 
|A., ii, 660. 

between beat, of fusion and 
L'zmax), A., ii, 837, 


Viscosity ( internal friction), relation of 
diffusion to the, of the solvent 
(6 holm), A., ii, 564. 
of binary systems (Weinberg), A., ii, 
834. 

of colloids (Oswald), A., ii, 558 ; 

(Hatschek), A., ii, 559. 
of colloidal solutions (Hatschkk), A., 
ii, 835. 

of gases (Euckkn), A., ii, 474. 
at low temperatures (Onnes, Dorn- 
max, and Weber ; Onnrjs and 
Weber), A., ii, 759. 
apparatus for measuring (P iwnikie- 
wicz), A., ii, 388 ; (Hofsasx), 

A , ii, 1026. 

uf chlorinated aliphatic hydrocarbons 
and their mixtures (Herb and 
Rath man n), A., ii, 835. 
of liquids (Batschinskt), A., ii, 26, 
928. 

of volatile liquids (Rankine), A., ii, 
760. 

turbulence, of liquids (Schaefer and 
Fkakrenbbrg), A., ii, 191 ; (Mils), 
A., ii, 192. 

of binary liquid systems (Kcunakov 
and Shemtschushni), A., ii, 190. 
of solutions of muscle proteins 
(Bottazzi and D’Agostino), A., i 
927. 

and electrochemistry of protein solu- 
tions (Pauli), A., ii, 558. 
of strong solutions (Tucker), A., ii, 
378. 

Vitamine, separation of, from yeast and 
from rice polishings (Funk), A., i, 
936. 

attempted estimation of, in milk 
(Funk), A., i, 557. 

1 Volatility, law of (Matioxon), A., ii, 
j 557. 

I Volcanic minerals from the Laathor See 
district (Buauxs and UilLlo), A., ii, 
51.9. 

i Volcano. Cliiuyero, sublimates from the 
(del Campo y Cekdan), A., ii, 145. 
Voltage, decomposition, effect of light 
on (Leighton), A., ii, 1018. 
Voltameter (coufomrttr) cornier, inaccur- 
acy of the (Dhak\ A., ii, 917. 

• Volume and valency (Skbaldt), A., ii, 
129. 

atomic, relation between the, of ele- 
ments and their combining power 
(Hansen), A., ii, 189. 
specific, of binary' liquid mixtures (van 
Klooster), A., ii, 189. 

Vrbaite, occuiTence and analysis ot 
(JeZek ; KIiehlIr), A., ii, 63. 

I Vulcanisation, theory of (Spence and 
1 Young), A., i, 1370. 
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Waftlfl' equation. See under Equation. 
Walden s inversion (Fkanklamj), T., 

713 ; P-, 93 ; (Fischer), A., i, 177; 
(Hokton), A., ii, 743 
model to illustrate the (Garner), P., 

198. 

experiments on the (McKenzie and 
Clough). T., 637 ; P., 109. 

Walnut, black [Juglans nigra), develop- 
ment of fat iu the (McUlknahan), 

A., i, 690. 

Washing powder, estimation of available 
oxyguu in (Moser and Sekung), A., 
ii, 239. 

Water, apparatus for the volumetric 
synthesis of (Stkitah), A., ii, 770. 
magnetisation nf{ Weiss and Piccard), 

A., ii, 17; (Piccard), A., ii, 
552. 

coefficient of magnetisation of (Pic- 
card)* A., ii, 473. 

magnetic susceptibility of (de Haas 
and Dhapikh), A., ii, 1018. 
electro-magnetic spectrum of(Ri Kor), 

A., ii, 1018. 

optical properties and constitution of 
(CufeNKVEAV), A., ii. 645. 
constitution aud magnetisation of 
(PiCCAHD), A., ii. 100. 
action of ultra-violet light on, aud 
aqueous solutions (Obolensky), A., 
ii, 3. 

diagram of condition for (Tammass), 
A-,.M35. i , , . 

volume surface and po ymoiphiBm ut 
(Tamm ANN), A., ii, 935. 

cubic expansion of (HopnAUEii), A., n, 

919. 

capillary constant of, and of alcohol- 
water mixtures (Uei>’hold)» A., ii, 

’ 1029. 

viscosities of, at different temperatures 
(Wash burn andW illians), A., it, 

oo 7. c t .• 

vapour, absorption spectrum ol 

r Bahk), A., ii- 814- , 

action of ultra-violet light on (Av j 
OKEEV), A., ii, 744. | 

formulae for the vapour premie of 
(HoeDAEER), A., n, 5o6, | 

relation of the coeftii ients of espan- , 
sion ami compressibility of, to 
pressure ami temperature (Wkk- 
tbeimkk), A ; , ii, 554. 
saturated, density ol (Juriscii), A., 

oxidation of, to hydrogen peroxide 
(BlEpEn), A., II, -98. 
condensation of, from 

fraaes (BlEUWO, A., U, 208. 


Water, pure, conductivity 
A., ii, 281. 

behaviour of, as a 3up]i ( 
solid modifications ([>. 
ii, 39. 

adsorption of, by solids' 
27. 

permeability of glass f, 
influence of elect) icily 
ii, 408. 

amount of carbon dioxid 
ablo to attack calcii 
(Tillmans ami Hev 
51. 

solubility of load iu Si 
109. 

decomposition of, at bio 
and pressure ( Heiioii' 
decomposition of, by B 

aii'l SciiEUEK), A-, ji 
diffusion of organic i 
(Oholm), A., ii, 561. 
acidity uf (Spbkbkk .■* 
action of different kin 
(Heap), A., ii, 862. 
action of, on sodium an 
and PaIIKEU), T., 20 
. effect of metals ami of r 
on the activity of, t' 
amalgam (Paiikeh), 
299. 

Distilled water, ostinml 
in (Am), A., ii, 728. 

1 Water of crystallisation, 
in sulphates iKuziiua: 
' Conductivity water, 
(Bouruillon,, T., 7 
Kail Hal water 
application of the. e* 
tivity to the . 
(Dohoschevi , ?Ar 
schik), A-, i 1 
estin at ion of alkau Iv 
ate in (JlKEUuni'-i, 
Potable or drinking wa 
ill (jADJS ami A 
S70. 

detection of baitei 
Valerio and Bolt 
356. 

detection and oofonim 
of lead, copper, and 
LBk), A., h) *216- 
estimation of alkali jm 

naau), A., h, 19 1 

estimation el nitrites 

A., ii, d29. 

estimation ot l>'; ru ] Ii! ' 
by (URUNHtT;, A. 


Eain water, 

pel Castillo 
JCAN'DEZ), A., 1 


radioaenvi 

and 1 
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solution 


of tile 




of sal 

faJioacti'ity 


of (Ul'11). A.. 


L„ t of tlie coBoeutratiou 
a" 1 . i'KNSEX a 


of 

in "(SoiiBNSBN and j 

v° nu * D j 

2&WW W*" j 

sa „d A sTKU^ >,8t0. 

OZOlie (> A{j|M i 

fg&X&r* from (D<W 

's^lrusrafte stud >’ ° f j 

Balaton?' Huujjary, i»^W“ 
iHum-rinaiiatiou 1" tlie ' ljE ' 
ii, 1007. .. 

bania, Japan, analyses ol j 
\ \. ii. 60 . 

Wl! railioiuitivity of fuAM- ; 

« ami K*f* i CuESuii). A., j 
; (BaMHEUCBI;), A., n, 1012. ; 
to, comiM'sition and properties , 
sis I, MABlsn, A genu, aud 


:u\), A-, ii, OH . 

r, radioactivity ol (LadouI’E i 

1‘mPB.I, A., ", l'- , , , 
bad. rare gases evolved liuin 
.,i and L.U‘lK.\M:KLAGElt\ 

i &»0. 

M\ uf emanation in, by means 
'■ ‘acloscope (Engier and 
A., ii, 726. 

of radioactivity of, by 
the fontactoscope (Ham- 
lie ii *k>‘), A., ii, 622. 

A., i» no ami bromine iu 

A..U. 974. 

iti of lithium in ‘.W inklkr), 

877. 

lysis 

d rie (A memiieth and Fi nk), 

335. 

potassium palmitutc iu 
her, t.iRiSsBEiiu, and KlssAb 
153. 

absorption of, in elcineutarv 
sis NivifeRK), A., ii, 1071. 
i«s for testing (Alien urn), A., 

'» o| minute quantities of 
acid in Ruin ESFt’b Eli), .\ 

» ol nitrous acid iu (Pkimot), 

i and estimation of bromine 
Bodiue in, rich in magnesium 
fcNHs , A., ii, 401. 


Water analysis 

estimation of small quantities of 
(Huntly and Coste), A., ii, 237. 
estimation of free carbouic acid iu 
(Noll), A., ii, 243. 
estimation of traces of chlorides in 
(Lost baud). A., ii, 1068. 
estimation of chlorine in (Tillmans 
and Heurlein), A., ii, 786. 
estimation of the hardness of (Masters 
and Smith). T., 992 ; P., 76; 
(Weissenbergf.u), A-, ii, 338 ; 
(?iSa de Rubies), A., ii, 791; 
(Pflanz), A., i», 1073. 
estimation of the hardness of, by 
Blacher’s method (Hehiiig), A., ii, 
982. 

estimation of the carbonate end non- 
carbouate hardness of, due to mag- 
nesium O’oll), A., ii, 623. 
estimation of hydrogen sulphide iu 
(Winkler), A., ii, 873. 
estimatiou of iron in (Konig), A., 
ii, 77; (Tasmlly), A., ii, 155; 
(Mayer)* A-, ii, 626. 

estimatiou of magnesium chloride iu 
{BoasH.ua> and Buuaivzow), A., 
ii, 245. 

estimation of manganese in (Haas), 
A., ii. 437. 

estimation of manganese in, colori* 
metrically (Schowaltei;), A., ii, 
880. 

estimation of nitric acid, colorimetric- 
ally, in (SlLBSU), A., ii, 978. 
estimation of nitrites in (Dvyk), A. 
ii, 149. 

estimation of oxygen dissolved in 
(Soppu), A-, ii, 786 ; (Sober aud 
Parsons), A., ii, 787. 
estimation of oxygen in, by meaus oi 
sodium potassium taitiate (van 
Eck), A., ii, 616. 

estimation of total solids in (Kachin- 
ski), A., ii, 1073. 

estimation of, in “bagasse” (Pel- 
let), A., ii, 159. 

estimation of, in food* (Micuel), Am 
! ii, 4?6. 

apparatus for estimation of, in foods 
and fodder (Fou.net), A., ii, 
1067. 

estimation of, in the volatile products 
from the distillation of fuels (Lam- 
unis). A., ii, 523. 

estimation of, in mineials ami rocks 
(Dittrich and Eitel), A., ii, 72. 
estimation of, in organic compounds 
(Campbell; Skbjuthly), A., ii. 
238. 


separation of lead from Schmidt', 
A., ii, 709. 
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Water-drinking, studies on (Bekgeim 
and Hawk), A., i, 669. 

Water gas. composition of (Viukon), 
A., ii. 700. 

Water-pump (V'igreux), A., ii, 8f-6. 
Water trefoil. See Menyantlux tri- 
foliate. 

Wax, Candelilia (Mkyk.r and Suyka), 
A., i, 1153. 

Weight of a falliug drop and the laws of 
Tate (Morgan and Woodward), A., 
ii, 853; (Loh k stein ; Morgan and 
Sionk), A., ii, 926; (Morgan and 
Bole: Morgan and MgKiraiian), 
A., ii,- 10*28. * 

Weight*, molecular, relation «f the 
value of “a” in van dev Waal’s 
relation to (Matthews), A., ii 
494. 

relation between tailing point and , 
(Thomi’won), A., ii, 922. 
relation between boiling points and, J 
in homologous series (Sigden), A., j 
ii, 382. 

relation between the critical coefficient 
and the (Boltakr), A., ii, 21. 
relation between valency, molecular 
cohesion, and (Mathews), A , ii, 
674. 

relation between turbulence viscosity 
and (SoitKAr), A., ii, 801. 
apparatus for determination of, l»y 
the Landaberger-Sakurai met ho l 
(Tt'RKER and Pollard), I*., 349. 
Werner’i theory, discussion of (Bel- 
i.rcci), A., ii, 38. 

Wetting of glass surfaces by liquids 
(Hofmann), A., ii, 559. 

Whale, extraction of adreualiue from 
the suprarenal glands of the (Weid- 
r.Kix), A., i, 502. 

Wheat, influence of load, lithium, and 
zinc salts on (Voelckeh), A., i,1430. 
influence of the lime-magnesia ratio on 
(Voklckkr), A., i, 1429. 

Wheat br&n, sejmratiou of phytic acid 
from (Rather), A., i, 818. 

Wheat flonr, activity of the ainylolytie 
■MUEvnies in (Swanson and Calvin), 
A./i, 1430. 

Wheat germ, constituents of (Power 
and Salway), A , i, 1034. 

White lead. Sec Leud uaVliuuate, basic. 
White metal, electronic analysis of 
(Compaunu), A., ii, 983. 

Willow, constituents of the bark of 
(Povarnin and HakakanOV ; Povai:- 
mn and S bvuavi.iv), A., i, 576. 
Wine*, action of ammonium silts in 
mating of (Marcillb), A., i, 685. 

formation of furfurahhhyde in (Haid), 

A., i, 1035. 


Wines, bitter, faraentatiun, 
nkt), A., i, 685. 686 
precipitation of, by ] ejl d 5 .. 

lenskrg), A., ii, 79. 
a colour reaction of (v. 

A., ii, 78. 

detection of aniline colnuH 
in (Malvrzik), A., ii, 
detection of citric acid in \ 
ami G run hut), A., ii ^ 
gks), A., ii. 1082 
detection of liexamethylem 
in (Kosf.ntiiai.m; ami 1 
A., ii, 1084. 

detection and estinuli. »n of I 
(Coma y Roca), A., ii, 
c slim ;i lion of the biomine i 
(v. Fkli.kxukiu:), a., ii, 
estimation of higher alcnl 
Fellenbeiii;), A., ii, 7\ 

estimation uf malic, s>uc< 
tartaric acids in (Hindi. . 
Horx), A., ii, 888. 
estimation of rjuer<vt?u iifi v 
berg), A., ii, 633. 
estimation uf sulphuric a«.:i 
her Hkiuk), A., ii, 722. 
estimation uf tartaric a<'i<l| 
vezin), A , ii, 161 ; (ll.ti 
A , ii, SOI. 

Witch hazel oil (Jowett ami 
A., i, 9c>«. 

Wo’framite, extraction of 
from (Lukknk), A., it, 962 
Wolkonekoite (Anuel), A , ii, 
Women, lactaiing, metabolism 
lanky), A., i, 311. - . 

Wood, chemistry of (Franks 
Brown), A - ., i, 98$. 
“kyamaedp’ deteciion of m 
(Grofeikk), A , ii, 531. 
Wool, dyeing of (Simla,, A. , i 
action ofipiinones on (So HA l 
i, 661 ; (Fahrion,, A., 
(Meimer), A., i, 140l>. 
notion of sodium sulphate oi 
A., ii, 311. 

Mack and while, distributioi 
gcii in (Goktn kii), A., i, 1 
Wort, osmotic pressure ami 
eondimtivitv of (L)ixos ami 
A., i, 1122.“ 

Wulfenite, synthesis of i.Diti 
ii, 1063. 

X. 

X-raye. Sec Kays, Rmittftf- 
Xanthic acid, decomposite ot 
HAN and Kir sell), A., ». 4 
' potassium salt, action of « 
derivatives of maloiuc a* 
mann •nid Madsen), A., i 
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1 /,; - 1:2 ; m -zy/ene, Me i Me = 1:3 ; p -xyltiu, Me : Mr » 1 ; 4 .) 

, salt, act'O" of, I %■»-. and -// Xjleneaio-2-napbthTl 
nias (Hamburg), i ethyl and methyl eaten and tln-ir 
salts and derivatives (ClianniSr. and 
. ijail of (doHSs and Fkhkeki), A,, i, 1001, Ilia. 

U j " Xylene 5-snlphonie acid, 4-iiitro-, and 

I f„i„»idvlivde deriva- its amide (Sl.Movses), T., 1149; p., 

I '"kaeih'ken- voum. 26, 126. 

'p 4 , i, 401. v Xylene-4- and -5-sulphonie acids, 3- 

■ ^..nNoiliM l,v ntndvo- ; liitro-, and their derivatives (Simon- 
•srw) A° ’■ 1420._ • : sen), T., 1146 j P„ 126. 

' alK i its sodium | 0.3-Xylenol, 6-amino., 5-bromo , and its 

I I iVuif: A., i, 382. I derivatives and 5-nitro- (Crossi.ey) 

St ; Tnk and I T. 2181; P.. 662. ’’ 

IOCS' 1’.. 181. ] 4:5rftl>romo- and its derivatives 

u , tih-ilrocv-i a" 11 its ! (Crossi.ky and Smith), T., 989; 

gpiww), ; , !’•. no. . 

'' 4-Xylenol, 5- and 6-hromo-, and theii 1 
1 utinn .n-n'r-ni of : derival ivcs (C uossley and Bakti.ett) 
Jvsrid A. . ii, «»*- I'., 1299 ; P., 217. 

l rboivlic acid. s ve »« 4 Xylenol, 5-liromo-, 5- and 6-rhloro-, 

. j,) | *ri |wi ration of, and their dei ivati v, s 

/Til, ms and (Hamheroek and Heber), A., i, 371. 

: j , , 1 ‘ Xylenol. 2:3:6-(.nbrotno-, henzoatc 

udi , „/-■ >„(/,<"«. alkaloids ; (ItAMHKKGEK and Kkkkh), A., i, 372. 
mil I’vvnM. T.,290; I Xylsnols, hromo- (Ckoskley and 
Ken.. of), !>., 369. 


h (Fosse), A., i. 
sEi, A., i. 72.^ 
lomethane (r»i>MHEi;o 

", i- ?»■ , , 

rhino, ruJij-.Mluciit-s <>« 
!CHIiul>KUN A., ij 434 . 
ativus of iCUOSSI.KY HUH 
82 ; lift : (CuuSSLKY 

T., : P. . 170; 

I'., 1144 ; 1’., 2r>. 120 : 
ul Babtlett), T., 121*7 ; 
sws.hi.by). T., 2171* : I*., 

romo-.vuitro- Chossi.ey 


<1 3 Xylenol-5-mlphonic acid (Simox- 
•skn<, Ta, 1148. 

o-4 Xylidine, 6 bromo-, and its acetyl 
derivatives (Crosslky and Barti.ktt). 
T., 1300. 

2-Xylidine, a-bromo-.Viiitru-, and 3 : 5 - 
<2tbromo-6 nilro- (Bi.anksma). A., », 
354. . 

<j-3-Xylidine-4 sulphonic acid and its 

barium salt (Simonsks), T., 1140 ; 1’. 
126. 

o-3- aud 4 Xylidine-6-aulphonic acidi 

and their barium sails f.SiM«i.\SKN), 
T., 1147 ; 1*., 126. 


,KTrb T., 1300. o-3- and -4-Xylidine-6 sulphonic acids 

0 XSKN’). T., 11. : '2. and their barium salts (SiMoNsKN), 

Boiisniw and Fikiu.ki:), T. f 1150; l\, 126. 

/n*Xylidinomethylene&cetoacetic acid, 
ilikimu of, with ethyl ethyl ester (Dains and <ii:im\), A., 
.valor (H " 1 1 and Hku.). i. 1088. 

4-f/t-Xylidmometliylene 3 methyl-5 i<o- 
■Womu-6-nitrw-, 2:6-d7- oxaiolone (Dains and Griffin), A., 

'fibromo-5-uitvw-, 3:5-(7t- i, 1037. 

ami 2:6 r/tl>t-»iiiu- »>■ and /> Xyloquinolbenteins and their 
Blasksma), A., i, -154 . tails (Kehkm.vnn and Stiu.eu), A., 

m-, oxidation of War- : i, 77 . 


0 - 2-hydroxy 3-naphthoic 

i; and Batmini. A i 
0-2-naphthol am] i; s ,>u- 

WAiit:ir;i: an-| Ftiuiein*. 

uo-2-nfcpUhylamine 

md rEKnv.ni), A., i, 1112 . 


< <> Xyloylamylamine. See «- Xylyl «- 
1 ami noamyl ketone. 

; <> Xylyl 6-aminoamyI ketone and its 

5 -alt s aud derivative (IlfuTniEn), A., 
i i, 3360. 

j nnd />-Xylyl fchlorovinyl ketones 

(BGeseken and Dimardin), A., i, 921. 
; m-Xylylene (Stakk, Gakbkn, and 
1 Klebaiix), A., i, 1166. 


100 
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(fi-Xy len4, Me : Me *= 1 ;2 ; m-xylene t Me 

O’, m*, and p-Xylylenebisdimethylace- 
tk wid* (Uumesnil), A., i, 877. 

O’, m-, and f - Xylylenebisdimethy la c e • 
t&mides (Dumksnil), A., i, 877. 

v/t-XylyUdeneaminophenyl ^-tolyl sul- 
phide (Heidl'schka ami Lanukam- 
mxhkr), A., i, 1168. 

/>-XylylMenebiB 2-naphthol 3-carboxy* 
lie acid, methyl ester (Uebek), A., i, 
1847. 

;fc4-Xylylsuccinamio acid and its methyl 
ester (SALWAY), T., 1991 ; 1\, 287. 

2:4-Xylylguccinamide (Salway\ T. , 
1992. 

jB -m- and -p-Xylylthiolcinnamic acids 

and their ethyl esters (RuhIcmann), 

A., i, 1375. 


Y. 

Yeast, manufacture of (Waller). A . i. 
1027. 

osmotic pressure and electrical con- 
ductivity of (Dixon and AtkiNsL 
A., i, 1422. 

rate of fermentation by the growing 
cells of (Slatotl), A., i, 568. 

fermentation, sng«r free (Nethero 
and Kerb), A., i, 231, 1026; 
(Neubep.o and Rosenthal), 1 
A., i, 782. 

production of ethyl alcohol in 
(Neubero and Kerb), A., i, 
145. 

relation between the reducing and 
fermentative energy of (Lvov), A., 
i, 686. 

formation of acetaldehyde dining fa-* 
mentation by (Kostytschkv), A., i. 
323. 

acidity produced by, during alcoholic 
fermentation (Fernbach), A., i, 
281. 

action of. ou the acidity of sugar 
solutions during fermentation 
(Ventre), A., i, 1025. 

influence of organic acids on fermen- 
tation by (JoHanessoiin), A., i, 
143. 

action of ammon'a and allied bases on 
(Bokorny), A., i, 569. 

reduction of chloral hydrate by (Lint* 
NER and Luers), A., i, 1423. 

persistence of enzymic power in, after 
killing the cells (Bokorny), A., i, 
1026. 

constituents of the fat of (Neville), 

A-, i, 1026. r .... 

acclimatisation of, to formaldehyde 
(Pozzi-Escot), A., i, 941. 


: Me = 1:3 ; p- xylene , 
Yeast, invertase reaction i 
tures of (Vandkvelpe 
stricht), A., i, 799, 
variations in the am mini 
in (v. Eller and Joj 
i, 568. f 

increase of the invertaJ 
(Meisenh rimer, Gamj 
Semper), A., i, 1139 
' A., i, 1281. 

assimilation of maltose hv! 
A , i, 942. 

fixation of nitrogen hv 
A., i, 2.11. 

influence of ozone on (N*. 
1138. 

isolation of protein sii 
(Thomas), A., i, 942. 
protein degradation in (i 
Schatalov), A., i, 128: 
hydrolysis of protein sub; 
(Thomas and Kor.onziij 
1026. • 
tdfect of phosphates, on 
lytic enzymes in s IvaI 
Ho. 

action ot metallic salts c| 
of (Bokorny), A., i, 
Influence of salts of ciesiuj 
lithium, potassium, an 
on (Bokuunv), A., i ," -1 
action of, on yeast-nuclei 
beko and Jones), A., ij 
influence of, on polynonnil 
(Bausickow), a',, i, 4i| 
Yeast- albumin, complete 1 
(PRtNc.8HK.tM), A., i, 142 
Yeast-juice, expressed, optics 
of (Neu u rr g an d Ross 
i, 1422. 

reduction of aottahleliytl 
TYTSCHKV and Hr RLi^ 
799. 

Yeast-nucleic acid, decrnij 
(Tst'Ji), A., i, 1427 
action of venst on (A: 

Jones), A, i, 211. 
absorption of, after vesecj 
intestine (Mayesima), 
Yttrium, atomic weight of 
Balke), A., ii, 508 ; t 
■\VeinheheR), A., ii, 96 
piiriii cation and atomic 
(Meyer and Wuorixi 
323. 

sodium sulphate 

A., ii, 508. . 

pliiiinocyanide, civstaim^ 
(TSCIURVINNE! •- A -’ h t 

Yttrotantalite from 

'Tschcbsik). A.. I'. - 
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, normal and anomalous . 

! 

‘; rf lysine by hydrolysis of 

, 1.SXVEN8WOBTH), 

'.on of nitiogon by, in soils 

ii, l«: 

rfect of tUs h*!®*"* 

.■Willows), A., u, *■ 

,'illargy of (6«-W>), A " 

3 f (N*ih and Turnf.k), T., 

b® »f (Laschtsc.enko), 
71 • (VVekker), A., n, lus '' 
„S foreign roetols on the 
of (Print ami van i> k 
i.r), A., ii, <09. 

,f with tin and cadmium 

i and PiJMMino*), A., u, 

IS of, for the culture of 
•Uus niger (Lepierbe), A., 


Zinc salts, roauurial experiments with 
(Jayjllieh), A., i, 692. 
influence of, on wheat (Vorlokbr), 
A., i, 1430. 

Zinc chloride, moist, photo-electric 
activity of (Hughes), A., ii, 172. 
vapour pressure of solutions of 
(MzNZiEsand Roving), A.,ii,755. 
conductivity measurements of, in 
glycerol (Lloyd), A., ii, 466. 
as a condensing agent (Reddruen), 
A., i, 1202. 

hydroxide, acid dissociation constant 
of (Sladr), A., ii, 54. 
Mnemolybdate (Wkmpk), A., ii, 59. 
nitrite, compound of hexamethylene- 
tetramine aud (Scagliaiuni), A., i, 
i 186. 

sulphate, equilibrium of the action of 
| hydrochloric acid gas on (Matig- 

j non). A., ii, 395. 

I ammonium sulphate, crystals of (fii T R 
OUNOv), A., ii, 595. 

j sulphide, heat of formation of 
| (Mixtkb), A., ii, 756. 

1 roasting of precipitates of, and their 

coagulation (Bokxkmann), A.,ii, 
727. 

solubility of, in sulphurous acid 
(Henderson and Weisek), A., ii, 


replacement of, by cadmium | 
.rinuin in the culture 01 , 
illus v.Ujcr (Lepierre), A., 
327 ; (Javillier), A., i, 326. 
ent of, hv copper in the . 
1 n { ARW.raillus niaer (Le* 


). A., i, 300. > 

,nt of, liv urauinm in the 
of Aqvfffillwjt niger {Le- 


A., i, 6SG. 

i with alnminium aud mag* 
(Eger),. A., ii, 408. 
iniuin and magnesium (Brkni 


N DON N INI', A., ii, 51. 
ier (Cap.i'KxteiO, A., ii, 135, 
139; (PrsciiiN and Rusk* 
i A, ii, 218. 

i strength of [LuiiO, A., ii, 


>n (Ratdt and Tammann), 
1060. 

rcury (zinc amalgams), vapour 
ire of (Hildebrand). A., ii, 


ver (Carpenter and White- 
Car center), A., ii, 135. 
i, action of, with potassium 
jyaru.de (Mfurice), A.,ii, 986. 
iation of purine bases by 
EOW’SKil, A., ii, 639 mv> • 
* 0 , A., ii, 1086. 


Zincoso-zincic chloride (Datta and 
Sen), A., ii, 595. 

Zinc organic compounds, syntheses by 
means of (Blaise), A., i, 11. 
tetramethylammonium sulphite (Bag- 
ster and Steele), A., ii, 16. 

Zinc detection, estimation, and separa- 
tion : — 

detection and colorimetric estimation 
of, iu potable water (WinkleiO, 
A., ii, 246. 

estimation of (Finlay aud Cummins' 1 , 
T., 1004 ; P., 153 ; (Voigt), A., ii. 
245 ; (Weil), A., ii, 793. 
estimation of arsenic in (Crook), A-, 
ii, 430. 

estimation of traces of, colorimetr ically 
(Campo V Cerdan and he i.a 
Puente), A., ii, 246. 
estimation of, electrolytically (Spkab 
and Strahan), A., ii, 435. 
estimation of, electrolytically, with 
tantalum electrodes (Wegelis), A., 

! ii, 880. 

estimation of traces of, rolumetrically 
(Campo y Orrdan), A., ii, 728. 
influence of lead on the volumetric 
estimation of (Lender and Mf.- 
loche), A., ii, 245. 
estimation of, in ores (D emorest), A., 
ii, 530. 
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2inc detection, estimation, and separa 
tion 

separation of cadmium from (Tread- 
well and Guiterman), A., ii, 
728. 

Zinc blende, estimation of strontium in 
(BkYNE), A., ii, 624. 

Zinc minerals, influence of calcium and 
barium sulphates on the reduction of 
(Frost and U hacks},. A., ii, 136. 

Zinc ores, analysis of (Bheyek), A., ii, 

- 792 . 

estimation of fluorine in (Schneider), 
A., ii, 1068. 

Zingiberene, n- and iso-, constitution 
aiid derivatives of (Semmler anil 
Becker), A., i, 742. 

Zirconium (Wf^kind), A., ii, 225. 
carbonates (Chauvknet), A., ii, 
514. 


Zirconium nitride (\vJ 
IvUzei ), A., ii, 226. I 
selenide (Wedekind an<|l 
ii, 227. 

Zirkelite from Ceylon (Hi, 
716. 

Zygadenine and its auriehli 
Hepner, and Loy), A., i 

Zygadenus intermedins, cot 
tlie leaves of (Him an 
A., i, 800. 

alkaloids of (Hkyl, H 
Loy'i, A., i, 386. 

Zymase, extraction of, Il- 
liquid air {Dixon and ! 
i, 1422. 

paralysis ami activation of 
A., i, 783. 

action of boric acid on (Ai 
i, 921. 
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ERRATA. 

Vol. XCVXII (Abstr., 1910). 

“ Pinacone Transformation ” read “ Pinaoolin Transformation. ” 

Vol. C (Abstr., 1911). 
delete “in. p. 65°.“ 

Vol. Oil (Abstr., 1912). 

• “3:4-DimethyIeneoxyclLalkone " read 

“ 8:4-Methylenedioxychalkone.” 
“ 3:4- ftiincthyleneoxyd ik ydrochalkone " read 

u ZA-Methylenedioxydikydrochalkone. ” 

Vol. Oil (Abstr., 1912). 

|t, {- or “ %.T>-dimethi/1a7nin6benzylidcne-2-ketotk(OMfdUlien ” read “3-p- 
dimethj/himinobenzylidene-2-ketidihydTothionaphlhea. " 

.) 1: >* * “birefraetion” read “birefringence.” 

Vol. CIV (Abstr., 1913). 

2* fvi- “ Emile” read “ EdgExe.” 
i ' “ } r dcarya»" read “ Pilocarpus, ' 

“ pilocarpiline ” read “carpilene. ’ 

“Pathology ” read “ Pharmacology. 

’ “ benzoate (« 19 1 ’5071) ” read “ cj/e/vheximecarboxylate.” 
i-yi /ohexaiiecarboxylate ” ,, “ benzoate (n 18 1 •6071).” 
methi/lcyclohezcnolpyrH coliufane " read “ rnethylcjchhezerwl- 
ylyuxyloltidone. “ 

“Spencer” read “SPENCE.” 

“ 40° ” read “ 46°. 

$ and ii. 1182, 3* for “ Tiuschesxikov ' read “ Tni*CHEN\\lKuv.” 
S* ,, “Oppe” read ‘'Oppe." 

26 ‘Triphenylethyl” read “ Triphenylmethyl. ' 

11* “Relation ” read “Reaction." 

11* A itihors' names should read “Alfred IV. BosWoUTH and Lire It's L. 
Van Slyke.” 

21* for “ Alpons '* read “ Adolf.” 

10 „ “ nitric " read “ hydrochloric. ” 

12* „ “ethyl” read “methyl.” 

II* „ “horueol” read “ bomylene ” (in both instances). 

11 „ “indo'” read “iodo-.” 

17 ,, delete “of the.” 

3 >■ ( -i l ’«Hi) s Cl-C^ o ^CCl(C,H 4 ) s " 


8 * 

s 

19* ( 
18*1 

$ 


read 


* C(C,HJ 2 UK'^ N S V-CCl(C,H,V 

.N-N. 


-o-/ v 

read 


‘•CH(C,H 1 VC^ o S ^C'CH(C«H.«,- 
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errata ( continued ), 


Page Line 


N*N 

i, 998 14* for "CCKC.HAfC^^ j>C-C)(C s H f ; 

rrad “CClfC.HJ.ycf 




,N-X, 

2* „ “CC1(C 6 H A -c( )C|C s H 4 ) 2 C1” 


' a \ 0 y c ' cc '(<.'«n| 


V 0 -/ 


N-.V, 


i, 1057 

14* 

i, 1128 

7 

i, 1128 

8 

i, 113*2 

22* 

i, 1133 

19* 

i, 1138 

25 1 


17* j 

i, 1349 

12* 

i, 1393 

f>* 

,4 

3* 

ii, 66 

16* 


16* 


13*i 


9* 

ii, 353 

21 

ii, 438 

’y* 

ii, 474 

3* 

ii, 546 

21* 

ii, 621 

15* 

ii, G49 

9 | 


17* 

ii, 650 

H J 

ii, 822 

10 

ii, 825 

7* 

ii, 857 

22 

ii, 857 

23 

ii, 879 

17* 

ii, 991 

9* 

ii, 1076 

15* 

ii, 1098 

under 

ii, 1102 

coi. i, 

ii, 1141 

,, 

ii, 1172 

,, 

ii, 1260 

col. i: 

ii. 1191 under! 

585 

25 


md “CCl^H^c/ ‘_)c-C(C»ll ( j 


LHj— CH\_ “CH./CH 

I I yO read I “ | \, 

C-OHCH/ OH-n_(i H / 


No.” 


OH-C- 
I 

“ Mendeli, ” read “ Mrni>ki " 

“ JVaKEMAN* *’ „ ** \V AKEMAX.” 

U readmit." 

, “A.” „ “ E.” 

“Gilman” read “ Gilmouu.” 

! ”, 1‘ ^ VKI>K °VCI0” read “ MuDROVuic.” 

lrtXdnaedyl-aainiiaokydanfom'' read « 5-acetytamij, 
diacelylhyda Main . ' ’ 

“ hS-dvKdyt^-aviinohydanioh ” read “ S-acdylamim-U 
kydantoin- ” 

“ Sardaigrne ” r<?a</ “ Sardinia.” 

“Cesabo” rcctrf “CesXro.” 


“orthose” 

“Melitolus ” jt, 


“orthocUic.” 


cud “ Melilotus ’' 

‘ Officinal os ” mic/ ‘‘Officinalis.’ 1 

,, “RiECKE” mid “ KlEKR.” 

“Anton ” mid “ Ana rot.E.” 

“ Albumin ” re M “ Aluminium.” 

“ <J90 -69I ” read “677-679, 690 -691.” 

“ Houston ” read “ llousrous.” 

,, “ Kammeiilinoh ” read “ KamerlixuH.” 

„ “ OsTEUHRLb ” read “ OeSTEKHELH.” 

., “ Grhloff ” read “ Grhlhoff.” 

„ “ 19 ” read “ 14. 

, , “Torn ” read. ' ‘ Hokn\ : ’ 

,, after “ seven " delete “tu v and insert “minutes ;il llo i 
In using the autoclave for conversion the best resuhsj 
obtained by heating for.” 

,, “EblenMAyeu” read “ ErI.KN'MKYEK.” 
lart, for “413” rrad “416." 

28* for “ Riecke " read “ Kieke. ” 

17* ,, ‘ WUlsdoa” read “ Willson. ’ 

4* ,, “ Kirpetchev ” read “ Xirpitchev.* 

21 „ “ WiUsdon ” rccui Willson.” 

[annich. for “ 86 *' read “87.” 

Collective Index 1903 — 12 (Authors). 
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GIVING THE 


ESCliATURB ANT) SYSTEM OF NOTATION 

adopted in the abstracts. 


• .1 the abstracts of chemical papers published elsewhere 
*1 1 ^Transactions of the Society is to furnish the Fellows with 
1 6 n t of the progress of chemical science from month to 
.e aecon^ ^ understood that as the abstracts are prepared 
information of the Fellows in general, they cannot possibly be 
,'ll 0l . s0 detailed as to obviate on the part of tho-e who are 
I W1 special investigations the necessity of cousiiliing the 
memoirs. 


* of papers must be given literally 
,re brgimi 1U> to write the abstract, the whole of the original 
st be read, in order that a judgment may be formed of its 
“6 and of the scale on which the abstract should be made, 
he case of papers dealing with subjects not strictly chemical, 
•act should refer only to matters of chemical interest in the 


abstract should consist mainly of the expression, in the 
•v’s own words, of the substance of the paper, 
s abstract should be made as short as is consistent with a 
. accurate statement of the author’s results, 
oucise statement showing the general trend of the investigation 
e given at the commencement of those abstracts where the 
: the original permits of it. 

an abstract of a paper on the same subject, either by the 
the paper abstracted, or by some other author, has already 
, note should, as a rule, be made of this fact. 

Itter winch has appeared once in the Abstracts is not to be 
Id again, a reference being given lo the volume in which the 
dua\ be found. 

I a rule, details of method* of preparation or analysis, or 
shaking of work, are to be omitted, unless such details are 
to the understanding of tli« results, or have some indd- 
vidue. Further, comparatively unimportant compounds, such 
organic suits of organic bases or acids, should he mentioned 
lU y. On the other baud, data such as melting and bodiDg 
P; S r -» specific rotation, ifcc., must be given in every case unless 
u [ '"“‘her papers. 



Nomenclature. 


10. Employ names such as sodium chloride, jx)tasnum suljH 
inorganic compounds, .and use the terminals o us and ic only 
tinguishiug compounds of different orders derived from tin 
elementary radicle ; such, for instance, as mercurous and m 
chlorides, sulphurous and sulphuric acids, 

11. Term compounds of metallic radicles with the 01 
hydroxides and not hydrates, the name hydrate being received f 
pound* supposed to contain water of combi nation or erystallisu 

12. Term salts cmtainiug an amount of metal e pii valent 
displaceable hydrogeu of tlie acid, normal and not neutral mvI 
assign names such as sodium hydrogen sulphate, disodium \w 
phosphate, Ac., to the acid salts. Basic salts as a rule bcs 
tutted merely by their formulae. 

13. Names in common use for oxides >houhl he emploj 
example : NO, nitric oxide ; CO.,, carbon dioxide ; BjOjy, phc 
oxide; As 4 0 d , arsenious oxide ; Fe.p 3 , ferric oxide. * 

14. lu open chain compounds, Greek letters must be used to 
the position of a substituent-, the letter a being assigned to 
carbon atom in the formula, except in the case of ON and 
for example, CH 3 *CH.>*CH. 3 *CH 2 1 a-iodobutane, CH 3 »CH 2 *( 
a-cyanopropane. 

15. Isomeric open chain compounds are most convenient!! 
sented as substitution derivatives of the longest carbon ehuii 


formula : for example, 

CH •CH 3 - >GH ' CH< xIh 3 or CHs-Cir-OEMe-CHMe-d 

should ha termed /Jy-dimethyl pentane not metbylethylid 
methane, and j j>-*(ltl ■ J oi- ('ll,’ OHMe'C 1; 

should be termed a/i-diiuethvlbutyric acid, n u t u/i/i- U • ii a e t n ; i y I 

or tt-tnelhylt*ovaleric, or uiethyltsopropylacetic acid. 

16. Use names such as methane, ethane, arc . , for the 
paraffins or hydrocarbons of the C , n li2n + -.' series of * 1 
CH.-ICHjlj-CH., ic. Teim the hydrocarbons U 2 H 4 and O a H,i 
and ucetylene respectively (not etheue and ethine). 1 omo 
the ethylene series are to he indicated by the suffix -me, and 
the acetylene series, wherever possible, by -mens A op 

alleDe for the hydrocarbon CHj'.C'.CH,. 

17. Distinguish all hydroxyl derivatives of hydrocarbons 
ending in ol. Alcohols should be spoken of as mono , t , 
n-hydric, according to the number of OH-groups. Comp an 
are not alcohols, but for winch names ending u.^ 
are to be represented by names ending in ok if ) 


sodium elhoxide, Ac. 

18. The radicles indicated iu the name 


uf a coinpuun'l >u 





n tli 6 order fluoro-, chloro-, brorao-, iodo-, nitro-, niir.»so-, 
imino-, cyano-, thiocyano-, hydroxy-, keto. 

Compounds analogous to the acids of the lactic series containing 
group should be termed Ayr/roxy-derivatives. and not oxy-deviva- 
or example, hydroxyaeetic and nj>t oxyacelic acid. Compounds 
ing the analogous groups Q£t, OPh, OAc, Ac., should in like 
- be termed ethoxy-, phenoxy-, acetoxy- derivatives. Thus 
ypropionic acid, 0Et‘CKMe*CO 2 H, instead of ethyl-lactic acid; 
•thoxy' enzoic acid, {0Et) 2 C a H 3 *C0 2 H, instead of diethylproto- 
licacid ; and a.-aietoxypiopionic acid, 0Ac*CHMe*C0 2 H, instead 
i-Mactic acid. Terms such as diethyl protocatechuic acid should 
erstood to mean a compound formed by the displacement of 
sn atoms in the hydrocarbon radicle of protocatechuic acid by 
,'ihus, C fl HEt 2 (0H) 2 -C0 2 H, and not C 6 H 8 (0Et) 2 -C0 2 U, just as 
Dprotoca technic acid is understood to be the name of a compound 
ormula C a IIBr 2 (0H) 2 *C0 2 H. 

The term ether should be restricted to the oxides of hydro- 
radicles and their derivatives, and the esters (;<o-c.illed com- 
akers or ethereal salts) should be represented by names similar 
> given to metallic sah-3. 

Vhen a substituent is one of the groups NH 2 , NHR. NK 2 , NH or 
■ tiame should end in ino ; for example, /3-amiuopropionic acid, 
3 2 *CH 2 *C0 2 H, /3-anilino acrylic acid, NHPh*CH!CH*C0 2 H. 
propionic acid, NH.'CMe*C0 2 H.- 

pm pounds of the radicle S0 3 H should, whenever possible, be 
Uphonic acids, or failing this, sulpho-compounds ; for example, 
bu] phonic acid, sulphobenzoic acid. 

lasic substances should invariably be indicated by names 
in ine, as aniline instead of anilin, the termination in being 
id to certain neutral compounds, viz., glycerides, glucosjdes 
rinciples, and proteins, such as palmitin, amygdalin, albumin.’ 
n pound a of basic substances with hydrogen chloride, bromide 
■ 6 should sUvajs receive names ending in ide and not rUe, as 
le hydrochloride and not morphine hydrochlorate 
he Collective Indez, 4th decade (1 903-191 2) should he adopted 
laniard of reference on questions of nomenclature not provided 
is preceding sections. " 


Notation. 


11 


ufNCI Bri’ps'bp e ‘T!s tS are t0 be giTeD iD the 

. Jsr. L i?,S, P , and the remainder alnhabetipallv 
'°. ,1S sho "' d be muitt * d unless essential to the unriei’- 
' tbe results , as a rule, thev should not be wr (ton „ 
hne, but should - run on” with'the text *“ ° D * 

o economise space, it is desirable: 

W Tha ‘ should be L " sed instead of da.hu in connecting 
Contiguous symbols or radicles, whenever thh d " g 
not interfere with the clearness’of the formula! 



4 

(b) That formulae should be shortened by the ju, 
employment of the symbols Me for CH 1 
C 2 H 5 , Pr« tor CH 2 -CH 2 -CH 3 . P,« for CH(CH 
for C 6 H 5 , Py fur C S H 4 N, Ac for C'OCH,, and 
CO'OjUj. 

(o) That lormulae should be written in one line win 
this can be done without obscuring their rneani 
28. In representing the constitution of benzene derivative 
relative positions of the radicles in the symbol of benzene sho 
indicated by numerals, instead of by means of the hexagon fur: 

(a) The abbreviations o-, m-, and p-, should be used it 

of 1 : 2- or ortho-, 1 : 3 or meta-, and 1 : 4- or pi 

(b) In numbering positions in thecaseof substitution < 

tivcs of phenol, aniline, henzonitrilo, benzol 
benzenesulphottic acid, benzaldehyde, and p 
the characteristic tadielc of each <f these 
suhstances is to be regarded as in position 1 (c ; , 
Collective Index). • , 

(c) Names of substitution derivatives should be »gi 

such a way that the pftdtion of the substitt 
indicated by a numeral prefixed ; for example] 

so 3 h 

/ Nlir is 2 : 5-dibromobenzenesulphonic acid ; 


Me 


so 3 h! 


>NH 2 is 3-bromo-o-toluidine-5.sulphonic acid. 

jBr ' 


29. In representing the constitution of derivatives of other :l 
chain” hydrocarbons, graphic formulae should not be employ* 
the system of mmibeung positions indicated in Richters Lenl 
Kohlenstnjf'-Verbiiutuugen (3rd edition, 1910, pp. 14—26) sho 
used, of which the following schemes may be regarded as typic, 


0 

a 

NH 

/l\ 

5 2 

A 

/i\ 

5 2 

* 3 

4 3 

4 3 

Furan. 

Thiopheu. 

Pyrrole. 

o 

S 

NH 

/l\ 

5 2 

/.\ 

5 2 

/l\ V 
5 2 ' 

4 3;N 

4 3 N 

'4 3 

A 1., 

Ttnajinle. 

Pyruzole. 



N 

NH 

/X 

1*. *i 

/x/x 

is 3i 

* . 3 

\y 

\y~ 

Pyridine. 

Indole. 

N 


/ i\/i\ 

/X/X- 

7 i ! i 

,7 | »]■ 

. 

6 . i 3 

Is 1 S ! 

\!/\y 

\“/\7 

Quinoline. 

iscQuinoline. 


/» 10 \ 


/X 

/v._/\ 

2 

8 1 j 

3 

\ 4 / 

7 5 , ;4 2 ' 

V/ \ 3 / 

ie. 

Phenanthrenc. 

/X 

• /XXX — /X/X 

6 2 

r | *\ j 2 i 7; 

5 3 

s’ ! r! X 6- 

\ 4 / 

X/\y y/\ 6 / 


j8j0-Dinaplithyl. 


Manuscript. 

difficulty of dealing with MSS. of widely varying 
lot be accepted unless written on quarto paper 


i one abstract must appear on a sheet. 

ract exceeds a sheet in length, the sheets must be 

means of guru at the top left-hand corner. 

.he abstractor must be written diagonally at the 
)f the first sheet of the abstract. 

Proofs. 

e expected to read and correct proofs carefully, 
ulae and tiguies against MSS. 
vever small, must be returned to the Sub-Editor 
rs after receipt from the printers. 


decision, in all matters connected with the 
considered final. 


rased originally by E. Fischer, is adopted in the test of tli. 



JOURNALS FROM WHICH ABSTRACTS ARE ^ 

All references to Journals should give the abbreviated title tlv 1 

the series, the volume and the page ; thus Bcr ]Q0l ju o7-- car of H 
1901, [iii], 25, 794 : Oasaxtta 1901, 31, i, 554.' * ’ : P,v!] - 1 


ARRTiF.VIATED TlTI.F. 

Amer. Chain. J. . 

Amer. J. Phann . 

Amer. J. Physiol 
A mer. J. Sci. . 

Anal. Fis. Quin j. 

Analyst .... 
Anna ten .... 
Ann. Cktm. anal. 

Ann . Chim. Fhys. 

Ann . Fahif. 

Ann. Inst. Fasti nr . 

Ann. Physik 

Ann. sei. l/niv. Jassy 

Arch, ci'pf. Path. Phavm . 

Arch. Hygiene . 

Arch. N Inland. . 

Arch. Pharm. . . . 

Arch. Sci. phytt. not. . 

Arkiv Kern. Min. Geol, 

Atti R. Accad. Sci. Torino. 
Atti R. Accad. Lined 
Bn. . . 

Her. Dent. hot. Gcs. . 

Bcr. Dent, phann. Get. 

Ber. Deut.physikal. Qcs . 
* Bied, Zentr. . 

liio-Chcni. J. 

Biochcm. Zeitsch. 

Boll. chim. farm. 

Bull. Acad. roij. Btlg. 

Bull. Acad. Sci. Cracoiv . 


JorrcxAi, 

American Chemical Journal 
American Journal of 




a 1'! 

hH 

Annales .tea Falsification:,* ' v 
Annates it, I'tuslitut Pasteur 
Anna'en der l>l,yaiV. 

Annales sdelitiliqncs de VUnWnraite do , 1 ?.. 
Archiv fiir experimentc-Ile Patliolo-io U ,.,\ . 
logie. 

Archiv fur Hygiene. » 

Archives Neer’andaiscs des sciences exact* 
elles. • 

Archiv der Pharmazie. 

Archives des Sciences physiques et nature!! 
Arkiv for Kemi, Mineialngi och Geologi. 
Atti della Reale Accadeinia delle Scienze 7 
Atti della Keale Accademia dci lined. 
Berichte der Beutsehcii chemischeu Ccsdl- 
Berichte der Deutschcn botanisclicn Gcse!> 
Berichte der Deutschen pharrmzeutischen C, 
Berichte der Dentschen physikalischen fry 
Bicdevmann’s Zentralblatt fiir Agriknltur: 

rationclleu Landwirtschalts-Betrieh 
The Bio-Chemical Journal. 

Biochcn.ischc Zeitschrift. 

Bollettino chimico fannaeemico. 
Academic rnyalc de Belgique— Bulletin d 
des Sciences. 

Bulletin international de V Academic des t 
Cracovie. 


American Journal of Science ’ 

Ammo'S A ?" ,lle, ‘ ier Cbemic. 
Annales <le Chiime amlyt-ique am.lim,,;, 

a l ARTloultnre, i la !>Ln„,tJi e it ; 
Annales de ( lumn* et. pi,,,-;,..... 


Bull. Acad. Sci., St. Piters- Bulletin de 1’ Academic Impemlc des he* 
bourq P^.tembourg. 

Bull. Awe. chim. Siur.Dist. Bulletin de I’ Association des ehnwstcs Je 
de Distillcrie. 

Butt Geol Sm Amer. . Bulletin of the Oeologioal Society of Amen 

BM mu M . Bulletin of the Imperial Institute- 

Bull Tj Mm . • Bulletin d« l» Soeifte elm, trine deFranen 

Bull £ Mm Bela. . Bulletin de la Societi ehimupe de Bel^ne 

; SHHEfS 

Centr. Bait. Bar. Infektionskrankhei'en 

Centr. Miu. . ■ ■ CentralWntt fur Mineral, n»M 

logie. 

• 7nlr ■ Cliemiscbes Zentralblatt. 

f£sfK. r ^-' 

. ibr.net. from the 1 “.E" 1 ' 

tooraals ither thsn tho*= Included In this fc* 



knaw FROM WH[CH ABSTRACT are made. 

0 TIT] K- JOUtt^AI« 

! . . Chemisch Weokbhnh 

. C'hemikar Zeitung. . . 

* , Comptes vend os hebdomadal res de< Seauoes lie 

l’Academie dos Sciences. 
vr ,f . . Experiment Station Record. 

Gazette cliiraica italiana. 

. Geological Magazine, 

, Neues Jahrbuch fiir Mtneralogie, Geologie und l al- 
. acoutologie. 

U'.fid . Nenes Jahrbuch far Miueralogie, Geologie und rare 
aeontologie. Beilage*Band. 

He. Ekliru- Jahrbuch der Badioaktivitat and Elektronik. 

. . . Journal of Agricultural Science. 

. S'.k. . . Journal of the American Chemical Society. 

. Journal of Biological Chemistry, New York 
. . , Journal de Chimie physique. 

. . . Journal of Geology. 

. Journal of Hygiene. 

’/«’«! . . . Journal of Industrial and Engineering Chemistry. 

-if/ . . Journal of the Institute of Brewing. 

. . . Journal fiir I^rndwirtschaft. 

'cA . Journal of Medical Research. 

. m . . Journal of Pathology and Bacteriology, 

iwt. • . Journal de Phannacie et de Chimie. 

Wft. Journal of Physical Chemistry. 

. . . Journal of Physiology. 

. Journal fiir praktische Chemie. 

. Hoc. . . Journal of the Royal Agricultural Society. 

New South Journal of the Royal Society of New South Wales. 


, Chcoi. Hoc. . Journal of the Physical aud Chemical Society of 
Russia. 

, • • Journal of the Society of Chemical Industry. 

• . Journal of the Society of Dyers aud Colourists, 

fn Set. . Journal of the Washington Academy of Sciences. 

t-Akad. fiaiuU. Kougl, Svenska VKteaskaps-Akademlens Handliugat, 
cA. . . Kolloid Zeitschrift. 

Hdhc/te . . Kolloidcliemiache Beiheftc. 

• . . The Lancet. 

metis- St»L . Die Undwirtschaftlicheu Vcrsuehs-Stationeu. 

. . , Lc Radium. 


. Sci. Torino . 
ici. Eng, Eytito, 

■otter Phil, Hoc. 


Memo rie della Reale Accadcinia dellc Sciunzo dr Torino. 
Memoirs of the College of Science mid Engineering. 
Kyotd Imperial University. 

Memoirs and Proceedings of the Manchester Liter. iv 
and Philosophical Society, 

Metallurgy. 

Milch wiitschaftliches Zentraiblatt. 

Mtncralogical Magazine and Jourual of the Mineral- 
ogteal Society. 

"“wS2ffiw U " J «*» 

II Nnovo Cimento. 


; 
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